


~ple'snew 
Monitor II. 
A sight for 
sore eyes. 
If you 've been using a TV as 

a monitor, perhaps you can get 
a fr iend to read this for you: 

Apple's brand new Monitor 
II will im prove your vision . 

It features all the latest 
ergonomic improvements in 
monitor technology. 

For example: 
Studies have shown that 

the leading cause of eye fa tigue 
for computer users is lack of 
contrast between the d isplayed 
characters and their background. 

So we designed the Monitor 
II arou nd a high contrast green 
phosphor CRT that provides an 
extremely dark background. 
That means you can read text 
at a lower brightness. And 
that means you can be more 
productive - working longer 
and more comfortably. 

Toward that same end, we 
also gave Monitor II a tilt screen. 
So you can angle it pelfectly for 
your working position , without 
scooting your chair around or 
sitting on phone books. 

And we made that screen 
anti reflective to reduce glare 
from ambient light. 

Monitor II also features 
a high bandwidth video 
amplifier and a high tolerance 
linearity circuit. The former 
keeps characters from smearing 

on the screen and eliminates the 
annoying "ghosts" left by a fast 
moving cursor. The latter keeps 
characters crisp, legib le and 
prevents "keystoning" right up 
to the edges of the display. Both 
add up to superior d isplay of 
SO-column text and extremely 

Screen ti lts for 
best working /Josition. 

Interior of CRT is etched to reduce 
glare and im/JTO'Ve crispness. 
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accurate graphics. 
Designed as the perfect 

system partner for the A pple ' lle 
Personal Comp uter, Monitor II 
requires no monitor stand. It's a 
perfect fit, aesthetically as well 
as technically. So it's pleasing to 
the eye even when it 's turned 
off. See for yourself. 

At your local authorized 
Apple dealer. 

Fi ts pe1fectly atop the A /J/Jle lIe. 



NowAQple 
plots color. 

Since color graphics are 
becoming ever more important 
in business, we've been hearing 
more and more calls for a color 
plotter as reliable as an Apple. 

Here it is: 
Apple's new Color Plotter 

can generate all kinds of presen~ 
tation graphics, engineering 
drawings or anything else you 
have to illustrate in up to eight 
brilliant colors. . 

And it can perfom1 its art on 
any size paper up to 11" x 17." 
Or, with optional transparency 
pens, it can draw right on 
transparent film for overhead 
projection. 

Measuring just 4.8"H x 16"w 
x 12"D, it's the smallest four~ 
color, wide bed color plotter you 

can buy - about half the size 
of conventional flatbed 

plotters. So it takes up 
less space on your 
desk and can easily be 

High tolerance 
~----~r--linearity circuit. 

moved to someone else's desk. 
There are two color plotter 

accessory kits to choose from 
to assure a perfect marriage with 
your Apple II or lIe, or Apple III. 

Each kit comes with eight 
color pens - red, blue, green, 
black, burnt orange, gold, violet 
and brown. Plus a starter 
package of plotter paper. Plus 
all the manuals, documentation 
and cables appropriate to 

your particular kind of Apple. 
So you can get up and coloring 
right away. 

Apple also offers a complete 
selection of 24 different pen 
packages - so you can choose 
whatever colors you need in a 
variety of widths for a variety of 
applications and media types. 

As you might expect, all of 
the above is available at many 
of our authorized Apple dealers. 

Carry on with bPpleCare" 
Carry .. In Service. 

No matter how long you've 
owned your Apple system, 
you can now get a long term 
service contract at a very 
reasonable cost. 

AppleCare Carry~In Service 
is a service plan that will 
cover most Apple~branded 
components in your system 
for one full year. 

It covers an unlimited 
number of repairs and is 
honored by over 1500 authOlized 
Apple dealers nationwide. 

Apple~trained technicians 
assure you of the highest quality 
service, fast - in most cases less 
than 24 hours. 

AppleCare 
Carry~ In Service is ideal 

for anyone who needs to 
know ahead of time the cost of 
maintenance for their system. 

So check out the details­
you'll find it's the lowest cost 
health plan an Apple can have. 

A/)/)/e Com/)wer inc., 20525 Mariani Ave., Ct.l /)errino, Calif 95014. For the clluhorized dea ler nearest yOI/ , m il (800) 538·9696. © 1983 AptJ/e CompUfef inc. 

ApplcC<1fC is :1 se rvice ma 
Circle 39 on inquiry card. 
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Cover Story 
36 Product Preview: The HP 150 by Phil Lemmons and Barbara Robertson I "Magic" 
is the code name for Hewlett-Packard's latest personal computer project-and it fits. 
In this preview, we take a look at the hardware and software that make the machine 
so special. 

51 An Interview: The HP ISO's Design-team Leaders by Phil Lemmons and Barbara 
Robertson I Jim Sutton and John Lee talk about the development of the HP 150. 

Columns 
61 Build the Micro D-Cam Solid-State Video Camera, Part 2: Computer Inter­
faces and Control Software by Steve Ciarcia li n this final article in the series, you 'll 
learn how to attach the camera to the expansion buses of the Apple II Plus and the IBM 
PC and how the camera is programmed to work. 

94 BYTE West Coast: Shaping Consumer Software by Phil Lemmons and Barbara 
Robertson lin an inteNiew, Trip Hawkins, president of Electronic Arts, discusses the criteria 
he uses to jUdge software and explains his view of the programmer as artist. 

101 User's Column: New Computers, Boards, Languages, and Other Tidbits by 
Jerry Pournelle I A medical diagnosis-by-computer program is the star attraction this 
month. 

Themes 
130 The Unix Operating System by Bruce Roberts I The multiuser, multitasking 
opera ting system developed at Bell Laboratories offers powers and abilities far beyond 
those of normal microcomputer operating systems. Our theme articles explore the reasons 
behind Unix's populari ty 

132 The Unix Tutorial, Part 3: Unix In the Microcomputer Marketplace by David 
Fiedler I The fina l article in th is series explains the differences between va rious Unix ver­
sions and between true Unix systems, work-a likes, and look-alikes. 

160 Unix and the Standardization of Small Computer Systems by Jean L. 
Yates I The Unix operating system and the C language w ill be major factors in the stan­
da rdization of file handling and compatibility across sma ll systems and mainframes. 

110 A Tour Through the Unix File System by James Joyce I A devoted Unix user 
surveys points of interest in Unix's hierarchy of files. 

181 The Unix Shell by Stephen R. Bourne I The author of the standard Unix shell 
presents the program that interprets users' commands and is a programming language 
in its own right. 

209 Unix as an Application Environment by Mark Krieger and Fred Pack I Unix 
is the operating system of choice for many programmers because it offers portabi lity, com­
munications capabili ty. a rich set of utilities, and a large body of applications. 

219 Usenet: A Bulletin Board for Unix Users by Sandra L. Emerson I A look at a 
network of more than 500 Unix systems and its various and sundry uses. 

241 The Unix Writer's Workbench Software by Lorinda L. Cherry and Nina H. 
Macdonald I This applications package can improve your w riting by analyzing rough 
drafts and suggesting improvements. 

253 Typesetting on the Unix System by Bill Tuthi ll I W ith troff. you can typeset 
manuscripts. tables. and equations with Unix. 

266 Moving Unix to New Machines by Michael Tilson I Unix is highly portable, but 
transporting a large body. of software can present problems. 

Reviews 
280 The NEC Advanced Personal Computer by David B. Suits I The author met 
the microcomputer of his dreams in the form of high-resolution graphics, color. and 16-bit 
performance. 
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29 2 Radio Shack's TRS-80 Model 4 by Rowland Archer Jr. I Offering a host of new 
features and a new, improved price tag, the Model 4 is proof that large corporations can 
be responsive to the needs of their customers. 

306 The Morrow Micro Decision by Tom Wadlow I A review of the company's first 
effort at a single-board, stand-alone personal computer. 

316 The Microneye by Chris Wieland I Until now, the cost of adding vision to a com­
puter has been out of reach for most users. Now there's the Microneye solid-sta te camera, 
w hich interfaces easily w ith a va riety of popular microcomputers. 

324 The M68000 Educational Computer Board by Robert W . Floyd I For 5495, 
you can get acquainted w ith a 68000-based single-board computer w ith 32K by tes of 
RAM and w hat the author says may be the best monitor program in RAM ever developed. 

341 Fancy Font by Paul E. Hoffman I With this easy-to-use program and an Epson 
printer, you can design your own type sty les. 

428 More Unix-style Software Tools for CP/M by Christopher O. Kern I The 
Microtools package includes the most popular utilities ava ilable for the Unix operating 
system. 

Features 
350 Photographic Animation of Microcomputer Graphics by Peter Cann I By in­
terfacing a movie camera to a computer, you can achieve the animation quality of com­
mercial movies or television. 

366 The Fourth National Computer Graphics Association Conference by Alex­
ander Pournelle I This year's NCGA conference offered improved graphics hardware, but 
graphics software still leaves a lot to be desired. 

384 Echonet, Part 2: The Compiler by C. Bradford Barber lin the conclusion of 
this series, the author explains how his system produces relocatable code from English­
like programs. 

398 Computer Crime: A Growing Threat by Collen Gillard and Jim Smith I The 
machine that provides businesses w ith a competitive edge is also placing them at the 
mercy of a new type of lawbreaker- the computer criminal. Fortunately there are w ays 
to prever', unauthorized computer access. 

439 Mainframe Graphics on a Microcomputer by Mahlon Kelly Ilf you have a smart­
terminal program and a microcomputer capable of high-resolution graphics, you can display 
complex graphics. 

447 Talker by Heyward S. Williams I Writing a ta lking program is simple, says the 
author, if you can use PRINT and INPUT statements to automatica lly transfer information 
to a speech synthesizer. 

480 Bitmaps Speed Data-handling Tasks by Eric Sohr I Strings of ones and zeros 
can make short work of ordered-list comparisons and file searches. 

499 Simplified Program Interfacing by Raymond irvine I A programming technique 
based on jump and data tables simplifies the interface between two programs w hen at 
least one of them has fi xed entry points and data addresses. 
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A Challenge to Education 
Lawrence]. Curran, Editor in Chief 

Two months ago, I editorialized about Project Athena, an effort at the 
Massachusetts Institute of Technology to explore how advanced computers 
and computer graphics can change the ways in which university students 
learn (August, page 4). Both Digital Equipment Corporation and IBM Cor­
poration are contributing valuable equipment and services to the project, 
which is named after the Greek goddess of wisdom. I applauded those com­
panies, along with Apple Computer Inc., for their contributions to educa­
tion. Apple has donated several million dollars worth of personal computers 
to more than 9000 public and private schools in California . 

Now it's time to applaud Radio Shack for undertaking '~merica's Educa­
tional Challenge;' a program intended to introduce computer literacy in the 
earliest grades possible. The program will help elementary and secondary 
school teachers to teach students about computers by assisting teachers to 
become computer literate themselves. Three years ago-even before it for­
malized this program-Radio Shack took steps to acquaint educators with 
computers by allowing them free use of equipment in Radio Shack training 
centers. 

In announcing the details of America's Educational Challenge earlier this 
year, John V. Roach, president and chief executive officer of Tandy Corp., 
explained why training facilities, located at more than 400 Radio Shack Com­
puter Centers, had been opened to educators. He said educators had 
repeatedly indicated that they couldn't effectively commUnicate with students 
about computers until they themselves became computer literate. 

Roach also commented that Radio Shack's efforts grew out of the company's 
conviction that most Americans under the age of 40 will have to become com­
puter literate in the next decade. We agree, and we commend Tandy/Radio 
Shack for undertaking America's Educational Challenge. The program enables 
teachers to take three courses that provide 24 hours of computer training, 
including an introduction to BASIC, BASIC programming, and a workshop 
intended to give professional educators an overview of microcomputer ap­
plications in the classroom_ 

In addition to a certificate authorizing free teacher training, Radio Shack 
has sent the following to more than 103,000 U.S. schools: an educator's hand­
book describing how microcomputers are used in schools, a basic computer­
literacy package designed to teach elementary computer concepts with 
duplication masters, a secondary-level textbook that illustrates programming 
concepts, examples of what other school districts are doing with computers, 
and an order form that enables teachers to sign up for additional computer 
training. 

Radio Shack deserves recognition for sponsoring the program. Of course, 
it can't help but stimulate sales of Radio Shack computers and software when 
teachers who have been trained on the equipment decide to purchase their 
own computers or have an opportunity to influence a school's purchase. But 
the cost to Radio Shack for only the teacher-training portion of the program 
could top $10 million if only 2 percent of those being offered the classes took 
them. That's a substantial investment that carries no clear guarantee that only 
Radio Shack will benefit from the influence of AEC-trained teachers .• 





How to buy a computer 
. by the numbers. 

Introduc ing the Cromemco ColO Per­
sonal Computer. Only $1785, including 
software, and you get more profes­
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 

The ColO starts with a high-re solu­
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on -board memory. 
Then there's a detached , easy-to-use 
keyboard and a 5 !;.1 " disk drive with an 
exceptionally large 390K capacity. 
That's the ColO, and you won't find 
an other ready-to-use personal com ­
puter that offers you more. 

But hardware can't work alone. 
That's why every ColO includes software 

~
word processing, financial spread 

sheet, investment planning and BASIC. 
Hard-working, CPI M R-based software 

at meets your everyday needs. Soft­
w e that could cost over $1000 some-

where else. FREE with the ColO. There's 
really nothing else to buy. 

But the ColO's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of th e most reliable 
business and scientific 
computers in the industry. 
And now for the fi rst 
time, thi s technology 
is available in a 
personal computer. 

One last number. 
Call 800538-8157 x929 
for the name of your 
nearest Cromemco 
dea ler, or to request 
literature. In California 
call 800 672 -3470 x929. Orwrite 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco AI S, Vesterbrogade lC, 
1620 Copenhagen , Denmark . 

CP/ MR is a registered trademark of Digital Resea rc h, Inc. 
All Crom emco products are serviced by TRW. 

Cromemco 
Tomorrow's computers today 

Circle 127 on inquiry card. 



MICROBYTES 
Staff-written highlights of late developments in the microcomputer industry . 

WESTERN ELECTRIC IS FIRST IN U.S. 256K DRAM MARKET 
Western Electric, New York, NY, is now selling its 256K-bit dynamic random-access memory (DRAM) 
chip, which is currently being shipped . Previously, Western Electric had made components only for its 
own products . 

Several other U.S. firms are developing 256K DRAMs for shipment in 1984. Motorola plans to ship 
samples to companies in the fourth quarter of 1983 and offer production quantities in early 1984, while 
Intel, Micron Technologies, Texas Instruments, INMOS, and National Semiconductor are expected to 
begin shipping sample 256K chips during the first half of 1984. While other firms prepare 256K- by 
1-bit DRAMs, Mostek, Carrollton, TX, has announced that it will begin shipping samples of a 32K- by 
8-bit DRAM this month. Mostek expects that architecture will result in less expensive, less complicated 
designs but is also working on a 256K- by 1-bit DRAM . 

Despite Western Electric's experience in the design of semiconductor products, the other entrants into 
the 256K DRAM market don't consider it any different from other competitors. One firm projects the 
sales of 256K DRAMs at several billion units per year by 1988 and is uncertain that anyone company 
can dominate that large a market. Just as significant in the industry are the six Japanese companies 
reported to be designing or shipping samples of 256K DRAMs: NEC, Oki, Fujitsu, Hitachi, Mitsubishi, 
and Toshiba . The Japanese have already achieved a dominant market position in 64K DRAMs. In addi ­
tion, Siemens Corp. is reported to be developing a 256K DRAM in Europe. 

Oki Semiconductor says it will ship 10,000 units per month in the U.S. starting this month. Oki ex­
pects to ship about 20 percent of all 256K DRAMs worldwide in 1984, or about 600,000 of 3 million 
units it predicts will be sold . 

SHORTAGES AND DELA YS OF COMPONENTS AND MEMORY PLAGUE MICROCOMPUTER COMPANIES 
A rapid increase in orders for microcomputer components and memory has led to shortages and delays 
for some products. The earliest pinch was in 64K-byte RAM chips, but high demand for other com­
ponents has also led to production delays as suppliers receive unanticipated orders and must either 
delay shipment or ship partial orders. National Semiconductor, which abandoned its 64K DRAM chip in 
early 1983 because of production problems, planned to manufacture the Oki Electric 64K DRAM start­
ing in September and hopes to have its own version in production by mid-1 984. 

Low-power CMOS components, logic circuit chips, and even the popular Z80 microprocessor are 
becoming hard to get. In late summer, lead times for many versions of these products were 14 to 16 
weeks, as compared to less than two weeks in February . New orders for one National Semiconductor 
logic circuit won't be shipped for at least 30 weeks . 

Of several computer manufacturers contacted, most say they haven't been hurt by the pinch, though 
many agree a problem exists and that it could get worse . Most said they have long-term contracts with 
suppliers for thei r needs and speculated that new companies might have more problems. 

TELELEARNING CREATES AN ELECTRONIC UNIVERSITY 
Telelearning, San Francisco, CA, has announced an Electronic University through its networking system. 
The company will sell a software and modem package that enables owners of the IBM PC, Apple II, or 
Commodore 64 with at least one disk drive to access Telelearning's network system. The package will 
cost from $119 to $ 200, depending on the computer . Users can then select courses for $ 50 to $ 200 
each, access course materials, and ask questions of the instructor through the network. Access is 
through Tymenet, Telenet, and Uninet at no additional charge . 

TEXAS INSTRUMENTS AND TIMEX TRY TO BOOST SALES OF LOW·COST COMPUTERS 
Texas Instruments, Lubbock, TX, has extended the $ 50 rebate on its 99/4A computer until January 31, 
1984, and extended its warranty to one year. TI will also provide 99/4A buyers with a free five-hour 
course or a free "Teach Yourself BASIC" cassette. In addition, TI has cut the price of a disk-drivel 
memory system: the expansion unit, a 32K-byte RAM cartridge , and a disk drive and controller will be 
combined for a retail price of $ 550, down from $1200. 

In another effort to boost sales, Timex Computer Corp. , Waterbury, CT, is giving away a Timex watch 
to buyers of a TimexfSinclair TS 1000 and a RAM pack. Timex will also offer two free software 
packages for every two purchased . 

+- Circle 415 on inquiry card. October 1983 © BYrE Publications Inc. 7 



MICROBYTES----------------------------____________________ __ 

WANG ANNOUNCES A HIGH·DENSITY MEMORY MODULE 
Wang Laboratories Inc., Lowell, MA, has announced the single in-line memory module (SIMM), a high­
density memory package that fits nine 64K-bit RAM chips into a %- by 3-inch space on a printed circuit 
board. Wang hopes to use 256K chips in the SIMM in the future and predicts that the SIMM could fit 1 
megabyte of memory in a 3- by 4-inch area using industry-standard mounting practices. 

INTERLAN ANNOUNCES A '400·PER-DEVICE ETHERNET LINK 
Interlan I!,)c., Westford, MA, has announced a terminal server to link personal computers and peripherals 
to Ethernet for as little as $400 per device. Any computer, printer, modem, or other device with an RS-
232C (serial) interface can be attached to the NTS-1 0 terminal server, which links to Ethernet. An eight­
port NTS-1 0 costs $3200, while a four-port version is $2500. 

MYSTERY FIRM SIGNS LARGE CONTRACTS WITH 1M/, TANDON 
Tandon Corp ., Chatsworth, CA, has announced a $310 million contract with an unnamed buyer for 
floppy-disk drives. International Memories Inc. (IMI), Cupertino, CA, also announced a contract with an 
unnamed firm for more than $100 million worth of 5 % -inch Winchester hard-disk drives. The contracts 
will probably account for half of each company's business through 1984. 

ONYX, SCHUCHARDT, AND MICRORIM UNVEIL INTEGRATED SOFTWARE FOR UNIX, IBM 
Onyx Systems, San Jose, CA, has announced what it says is the first integrated software package for 
the Unix operating system. The Onyx Office includes a user interface "shell" that links word-processing, 
spreadsheet, database-management, and calendar features. Writte_n in C, the package will be available in 
mid-October. 

Schuchardt Software Systems, San Rafael, CA, has unveiled Intesoft, an integrated software package 
for the IBM Personal Computer. Based on Intebase, a $495 database-management system, the Intesoft 
series also includes a $295 spreadsheet, a $149 time planner, a $195 critical-path package, and a 
$195 interactive application generator for creating other software. Five additional packages, including a 
word processor, should be available later this year. 

Microrim, Bellevue, WA, has unveiled a new database-management package with "gateways" to 
other popular programs. R:Base can use files generated by Visicorp's Visicalc, Lotus's 1-2-3, Micropro's 
Wordstar, Microsoft's Multiplan, and Ashton-Tate's dBase II as well as Microrim's own database files. 
The package is available for the IBM PC for $495 and will soon be available for Unix. 

NANOBYTES 
Vault Corp" Westlake Village, CA, has introduced a new software-protection system, the Prolok disk. At 
the time of manufacture, the disk is physically modified with a unique "fingerprint." Programs can be 
backed up to another disk but won't run without the fingerprint, which can't be copied or 
erased . ... Radio Shack, Fort Worth, TX, has introduced a 64K version of its TRS-80 Color Computer . 
The revised system features a typewriter-quality keyboard, a white case, and Extended BASIC for 
$399.95. Radio Shack is also offering a single-button mechanical mouse for the Color Computer for 
$49.95 .... Sorcim Corp., San Jose, CA, has added graphics capabilities to its Supercalc spreadsheet 
program. Supercalc 3, on one single-sided disk for a 64K IBM PC or Compaq, will cost $395 . Sorcim is 
working on a CP/M version .... Direct Inc., Santa Clara, CA, is introducing a $3995 16-bit computer 
with full mainframe terminal capabilities . The 8088-based 1600 Series includes MS-DOS, a Z80 pro­
cessor for CP/M-80 applications, and either an HP 2620-compatible or a DEC VT-131-compatible ter­
minal. ... CBS Inc. and Tandy Corp. have agreed to grant each other software conversion rights . . . . 
Apple Computer, Cupertino, CA, has introduced a four-pen color plotter for $995 .... The Micropro 
User's Group (MUG), Larkspur, CA, has been established for users of Micropro International Corp. soft­
ware, including Wordstar, Calcstar, and Infostar. .. . Micropro is now selling Wordstar for Concurrent 
CP/M-86 .... Visicorp, San Jose, CA, has introduced Visicalc IV, combining Visicalc with Multisoft 
Corp.' s $ 99 Stretchcalc. Adding graphics and sorting features, Visicalc IV for the IBM PC costs 
$295 .... Western Digital Corp., Irvine, CA, reports that its Ada compiler for its $20,000 Series 1600 
microcomputer has been approved by the U.S. Department of Defense .... North Star Computers, San 
Leandro, CA, is offering a "flexible" bundle of software with its Advantage and Horizon computers . 
Users can choose from among 26 programs- $11 00 to $ 2000 worth of software-offered by North 
Star . .. . Morrow Designs, San Leandro, CA, has introduced the Micro Decision MD-11, a $2745 hard­
disk version of its Z80-based MD-1 . 
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That's right.. , the positively perfect PERCOM DATA 5v.", floppy disk drive with a BUILT-IN 
PRINTER-PORT, for your Atari® 400/800 is now available! 

Until now, Atari computer owners who wanted to hook a printer to their computer had only one 
choice " , spend about $220 for an interface device, THOSE DAYS ARE OVER, PERCOM DATA has 
built a parallel printer-port right into its new AT88 PO model. Now you can add a quality disk drive 

system AND have a place to plug in a printer ,., WITHOUT BUYING an interface, 
The ATB8 S1 PO'· disk drive operates in both sing le density (88K bytes formatted) and double 

density (176K bytes formatted), 
What more could you want? NO INTERFACE ", a high quality PERCOM DATA disk drive ", AND a 

built-in PRINTER-PORT.. , all with a price of $599, 
Pick up a positively perfect PERCOM DATA disk drive, with Perfectly Priced 

printer-port ", pronto! 
For the name of an authorized PERCOM DATA Dealer near you, $599 
call our TOLL·FREE HOTLINE 1·800·527·1222 NOW, or write 

for more information, • 

(~m(]()M [lATA J 
CORPORATION 

Expanding Your Peripheral Vision 
DRIVES • NETWORKS • SOFTWARE 

11220 Pagemill Road, Dallas:Texas 75243 (214) 340-5800 
1·800·527·1222 

Atari Is a registered trademark of Atari, Inc .• AT88 51 PO is a trademark of Percom Data Corporation. · COPYRIGHT PERCOM DATA CORPORATION 1983. 
Prices sublect to ohange without notice. 
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The rationale behind the 
conventional 9O-day warranty 
is that anything likely to go 
wrong will go wrong in the first 
3 months. 

But it can take 3 months 
just to get comfortable with a 
new system. That's the honey­
moon-period, when you treat 
your equipment with the deli­
cacy of a safecracker. 

CompuStar can network up to 255 intelligent 
terminals and give each of them access to 
common or restricted databases. 

Ah, but now it's 5 months 
down the road, the honeymoon 
is over, your equipment has 
finally begun to justify its cost, 
and that's the afternoon your 
processor's fan succumbs to 
fatigue. 

Or maybe the malfunction 
is more gradual, like a disk­
head drifting increasingly out 
of alignment. 

Or more elusive, like an in­
termittent failure due to border­
line components. 

When You BuildThem 
Stronger, You Can Back 

Them Longer. 
And that's why all Intertec 

terminals, computer networks 
and disk storage systems come 
with a full year of coverage. 
Not because you'll need it, but 
to assure you that you won't. 
·CP/M is (l registered trodemark of Digital Research. 
+ Microsofl Basic is a registered frademnrk of Micrruoft Corporatioll. 

See - unlike other makers, 
we know what we're standing 
behind. 

We don't slap Intertec 
nameplates on other people's 
parts. We build virtually all our 
equipment ourselves. 

And we assemble it ourselves. 
And we test and re-test it 

ourselves. 

More Bytes 
For Your Buck. 

That's also why 
we can offer you flatly 
superior dollar-values. 

In single-user 
desk tops, for example, 
our SuperBrain offers 
twin Z80s, standard; 

64 kbytes of dynamic ram, 
standard; up to 1.5 mbytes of 
disk storage, standard; 
CP/M 2.2* and MBasi~ 
standard. 

And compared to conven­
tional multi-user systems, our 
CompuStar systems can give 
you many more hours of 
productive labor every day­
because, instead of depending 
on a central processor for data 
manipulation, each worksta­
tion in a CompuStar network 
has its own processor and its 
own 64 kbytes of ram. 

As a result, you can have 
anywhere from 2 to 255 work­
stations working simultaneously 
without suffering noticeable 
declines in execution-time. 
Why Just Expand When 

You Can Up-Grade? 
In fact, if you assess your 

expansion alternatives in terms 
of relative payback potential, 

Circle 238 on inquiry card. 

you're very likely to find that 
up-grading with Intertec equip­
ment from scratch would be 
more cost -effective than 
burdening your existing instal­
lation with add-on's. 

Dollar for dollar, the Inter­
tec system is apt to be not only 
faster,more powerful and more 
versatile, but more reliable and 
better supported. 

Service On Site? 
Within 4 Hours? 

In addition to our one-year 
warranty, and the carry-in 
service provided by authorized 
Intertec dealers, we also have 
600 factory-trained technicians 
to provide service on-site in 120 
U.S. cities,often within 4 hours. 

To arrange for that service 

Since we build our 
equipment from 
scratch, we can 
afford to do it right 
andstill hold down 

just call our Customer Services 
Department at 803/798-9100. 
At the same time we'll be happy 
to give you the name of your 
nearest Intertec dealer. 

Or write on your letterhead 
to Intertec Data Systems Cor­
poration, 2300 Broad River 
Road, Columbia, SC 29210. 

intertec 
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/ 

Apple® II, lie 
5 megabyte 
Removable 

HARD_DISKTM 
$1,295 

HARD_DISK is 
designed for fast access 
to large data files. 
The Removable 
HARD_DISK PAC™ 
can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 
drives. 

One Year Warranty 

205-871-0987 

Digital Electronics Systems 
107 Euclid Avenue 

Mountain Brook, AL 35213 

HARD_ DISK, PAC arc crademarks of Digical Eloclro nic 
Systems, Inc. 
Apple H,lle is a u 'lidemark o f Apple Compulcr. Inc. 
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Letters 

Feedback on 
IBM PC 

Word Tools 

'Word Tools for the IBM Personal 
Computer" by Richard S. Shuford (May, 
page 176) has done more to educate me on 
the subject than any other source I have 
been able to locate. I just had to write and 
let you know how much I enjoyed it, even 
though I am not an IBM PC owner. 

In particular, I found his comparison 
table valuable, and I apprecia te t he 
perspective imparted by comparison of 
the programs (Volkswriter, Easywriter II, 
Wordstar, and The Final Word) on the 
basis of what they do (and don' t do) well . 
I'm sitting at the edge of my keyboard 
waiting to learn the name of the 
mysterious fifth program, which he used 
to edit the article . 

I noticed a string of features and com­
mands in his comments on The Final 
Word that appear to be nearly identical to 
those in Perfect Writer. As examples, the 
embedded style commands in pho to 12 on 
page 210 appear identical to those in 
Perfect Writer, and the features described 
in column 2 of the text on that page also 
b ear striking resemblances. Is there a com­
mon origin for these characteristics? 

Loren Marshall 
1705 Bartlett Dr. 
Anchorage, AK 99507 

The "mysterious" fifth program was 
Sorcim Corporation 's Superwriter, which 
I used to write about two-thirds of the text 
in the review (the other third of the text 
was w ritten using The Final Word, and I 
banged out most of the large table on my 
electric typewriter) . We plan to review 
Superwriter and several other new word­
processing programs in future issues. 

Both Mark of the Unicorn 's The Final 
Word and Perfect Software's Perfect 
Writer ow e their inspiration to the 
EMACS text-editing system developed by 
Dr. Richard Stallman at the Massa­
chusetts Institute of Technology . Perfect 
Writer and Mark of the Un icorn 's MINCE 
mimic EMACS more closely than does 
The Final Word . ... R.S.S. 

I was very pleased to read the section 
on "preliminary cautions" in "Word Tools 
for the IBM Personal Computer" and then 
choose word-processing software based 
on those needs. I think reviewers often 

I 

miss the crucial point that the user's own 
needs should be analyzed first . I have a 
few observations from my own experi­
ences with a variety of word-processing 
programs that some readers may find in­
teresting . (I have never used an IBM Pc, 
but my experiences with CP IM -80 word 
processors certainly have the same impli­
cations for PC owners.) 

About a year ago, our company, which 
specializes in software and turnkey sys­
tems for law firms, began installing an ex­
tensive multiprocessor CP 1M-compatible 
system in our pilot-site law firm . Word 
processing is the cornerstone of law-office 
automation, so we were eager to identify 
the best possible software for the firm . We 
looked at Benchmark, Select, and some 
others but finally found two derivatives of 
EMACS: Perfect Writer and The Final 
Word. Perfect Writer, after evaluation, 
seemed a better choice than The Final 
Word. One reason was that we didn't like 
the forward l reverse orientation of The 
Final Word and preferred Perfect Writer's 
separate commands for backward and 
forward operations . In addition, I use 
Perfect Writer to compose my PL / I source 
code and find it excellent for this purpose. 
However, our attempt at implementing it 
for the law firm was an utter disaster. 

A question that word-processing users 
should ask themselves is : "Am I primarily 
a text creatorl manipulator, or am I a text 
printer?" I would say that programmers, 
lawyers, and other professionals are large­
ly text manipulators in that they either do 
not hay e a need for perfectly formatted 
print or they have support staff do their 
printing for them. Secretaries and other 
clerical workers are certainly interested in 
text-crea tion features, but to them the 
bottom line is getting that letter, brief, or 
report to their bosses or in the mail in the 
proper format at the proper time. 

After a few months of using Perfect 
Writer, this distinction became obvious to 
us . The embedded formatting-commands 
approach of Perfect Writer was impossi­
ble for a busy law firm in which countless 
printed documents are produced each 
day. We found that just one simple for­
matting-command mistake would ruin the 
format of an entire document, and even a 
simple two-page letter required enough of 
these embedded commands to make at 
least one mistake likely. It frequently re­
quired seven or eight attempts before a 
document printed correctly . Although we 
clung to Perfect Writer for a long time, we 



Wlth all the clamor about personal computers, 
a fundamental fact is often overlooked: 
some simply work better than others. 

Consider the COMPAQ Portable. 

A computer will make you 
more productive. A 

computer will make you 
more efficient. You hear 
it everywhere. But you 
don't hear much about 
which computer actually 
works best. 

The COMPAQ Portable 
fits under a standard airline 

seat for business trips. 

Works in more 
places 

With the COMPAQTM 
Portable, you can be as pro­
ductive in your hotel room 
or your lake house as in your 
own office. It's a reliable companion 
on a business trip. It's a powerful sales 
aid in your customer's office. 

You can move it from office to of­
fice to share its resources. You can 
move it into the conference room to 
answer questions. 

What's more productive than a 
computer? A computer that works for 
you in more places. 

Works with the greatest 
number of programs 

The most important consideration 
when choosing a computer is "what 
programs will it run?" 

The COMPAQ Portable runs more 
programs than any other portable. In 
fact, it runs more than most non­
portables because it runs all the pop­
ular programs written for the IBM® 
Personal Computer without any mod­
ification. There are hundreds of 
them. They are available at computer 
stores all over the country. 

Imagine the power of a portable 
word processor. There are dozens of 
word processing programs available 
for the COMPAQ Portable. 

Planning, problem-solving, and 
"what-ifs" are a cinch with a variety 
of popular electronic spreadsheet 
programs. The COMPAQ Portable 

runs them all. 
There are accounting 

programs for any­
thing from comput­

erizing your family 
budget to full-scale 
professional man­
agement of payables, 
receivables, inventory, 
and payroll. 

There are programs 
for making charts and 
programs for com­
municating with other 
computers. 

So you get portability 
and you don't give up 

problem-solving power. 
The combination adds 

up to the most useful personal 
computer on the market today. 

Add-on options make it work 
the way you work 

Inside the COMPAQ Portable are 
three open slots. Most portables 
don't have any. Electronic devices 
called expansion boards fit those slots 
and give the COMPAQ Portable new 
powers. As with programs, expansion 
boards designed for the IBM will 
work. With them, you can make your 
personal computer more personal. 

Want to check a stock price? One 
expansion board enables 
the COMPAQ Portable 
to handle those communi­
cations over ordinary 
phone lines. 

Want to use your com­
pany's central computer 
files while you're on a 
tr ip? There are boards 
that allow the COMPAQ 
Portable to communicate 
with a variety of large 
computers. 

The added usefulness is free 
The COMPAQ Portable doesn't cost 
any more than an ordinary desktop 
computer. In fact, it costs hundreds less 
than a comparably equipped IBM or 
Apple® III. The COMPAQ Portable 
comes standard with one disk drive 

buy a more 

and 128K bytes of 
memory, both of 
which are usually 
extra-cost options. 

The bottom line 
is this-you 

just can't 

All the popular 
programs written 

for the IBM PC run 
as is on the COMPAQ 

Portable. 

practical, useful, productive computer. 
Compare the COMPAQ Portable. 

For the location of the Authorized 
Dealer nearest you, callI-BOO· 
231·9966. 

°1983 COMPAQ CompUicr Corporation 
COMPAQ n.i is OJ trademark of COMPAQ Computer Corporarion. 
IBM" is [I registered tradcm:lrk of International Business Machines 
Corporation. 
Apple" is a fl.."gistcred trademark of Apple Compu ter Corporarion. 

Other boards let you hook 
up controllers for computer 
games, increase memory 
capacity, or connect several 
personal computers in a 
network. 

rfib & .. .- wt 

The most computer you can carry 
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eventually relented 'and installed Word­
star. 'What you see is what you get" has 
proven to be the answer. 

I strongly believe that the most impor­
tant factor in choosing word-processing 
software is deciding whether text creation 
or text printing is most important. If the 
user is a text printer, then by all means go 
with an "on-screen-formatting" type sys­
tem and avoid the "embedded-commands" 
systems like The Final Word and Perfect 
Writer. Once you have made this distinc­
tion, then you can leisurely compare 
sophisticated features among "on-screen" 
systems. 

Paul W. Stackhouse 
Robert Glass & Company 
1 Liberty Sq. 
Boston, MA 02109 

Double-Spacing wIth Wordstar 

I learned a great ~eal from Richard S . 
Shuford's lengthy review of word­
processing programs for the IBM Personal 
Computer. As an admirer and a heavy 
user of Wordstar, I am often amused 
when I observe that some of the important 
special features of the program are 
unknown even by the experts. I learn 
something new about the program almost 
every month. 

This is a prelude to pointing out an er­
ror in your article. You complained that 
to print out single- and double-spaced ver­
sions of the same manuscript you have to 
reformat all the paragraphs before the sec­
ond printing. Not true. The dot command 
controls line spacing. If it is the last dot 
command used at the beginning of the 
manuscript, it will not only print any de­
sired line height (in nl48ths of an inch), 
but it will also display page breaks on the 
screen where they will occur during print­
ing. So you can choose any line height 
you want, edit on the screen single­
spaced, and see the page breaks where 
they will occur when the manuscript is 
typed to your specifications. If you want 
to print two copies of the manuscript with 
different line spacings, you need only 
change the single dot command at the be­
ginning of the text and resave. The pro­
gram will take care of all the rest. 

David Gutman 
5448 East View Park 
Chicago, Il 60615 

The method of reformatting for line 
spacing (for double- or single-spaced text) 
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by the Control-Q, Control-Q, Control-B 
sequence is not completely satisfactory 
because extra Return characters must be 
inserted or removed between the para­
graphs for consistent spacing. Refor­
matting the line spacing by the .LH dot 
command works if you have one of the 
daisy-wheel printers supported by Micro­
pro, but Wordstar does not seem to sup­
port the feature for some less-common 
daisy-wheel units and most dot-matrix 
printers. . . . R.5.5. 

I enjoyed the review of four word-pro­
cessing programs. There is a way, how­
ever, to change the line spacing in Word­
star other than reforming each paragraph, 
which I found out by writing to Micropro 
International. I received this answer: at 
the beginning of the document, insert 
these two dot commands that will be in­
terpreted by the Mailmerge routine: 

. PFON 

.LS 1 (or 2) 

The first line turns on print-time for­
matting; the second line sets the single- or 
double-spacing. 

Bruce J. Mclaren 
203 Briarwood Dr. 
Terre Haute, IN 47803 

Acquiring Mailmerge does indeed give 
you more formatting capability, but the 
scope of the review was limited to only 
the four basic software products. In addi­
tion to Micropro 's Mailmerge and SpeIl­
star, many software products from out­
side vendors are on the market to add 
capability to Wordstar . ... R.S.S. 

I may be able to help Mr. Shuford with 
one of his Words tar difficulties: single­
spacing drafts and double-spacing submis­
sions. 

Instead of running Words tar on an IBM 
PC with an IBM or Epson printer, I'm 
using a new Morrow Micro Decision with 
a Star Micronics Gemini-10 printer and 
running the 8-bit CP 1M Wordstar. I un­
derstand, however, that the Gemini-10 
uses the same control codes and has es­
sentially the same capabilities as the IBM 
or Epson (except for the Gemini-10's pro­
portional font), so this might work. 

When I'm using normal type (10 charac­
ters per inch, 65 characters to a line), I 
always insert 

.bp on 

.po 0 

at the beginning of the text (and see the 
question mark come up on the first line). 
Then, before printing, I run a simple 
Microsoft BASIC program that contains a 
printer menu. For this form, it effectively 
does 

"LPRINT CHR$(27); 'M"; CHR$(10); 
CHR$(27); "Q"; CHR$(75); " 

-telling the printer that the left 
margin is 10 and the right limit is 75. That 
way, the printer runs full speed and does 
the work . (It makes a big difference in 
throughput : I'm getting better than 50 cps 
(characters per second) start-to-finish 
speed on articles using Wordstar, includ­
ing waits, formfeeds, and all.) 

For the double-spaced submission, you 
add "CHR$(27); "A"; CHR$(24)" to your 
LPRINT, and you add these lines at the 
beginning of your Words tar document: 

.p133 

.mt 1 

.hm 1 

.fm 1 

.mb 4 

These define a shorter Wordstar page with 
narrower margins, modified slightly to 
deal with the linefeed you get compli­
ments of the LPRINT statement. That is 
five lines of typing (of course, you can 
have it as a text file on the Wordstar disk 
and copy it in to the document), but it's 
better than reformatting. I'm inclined to 
make a single inspection pass through the 
document before printing to check page 
breaks. Note that one other thing had to 
be done, because the original-version 
Gemini buffer is either loading or print­
ing, never both: change the transmission 
speed to 9600 bits per second. I've got the 
serial board-necessary for the Morrow­
and it works like a champ at 9600 bps. 

Walt Crawford 
The Research libraries Group 
Stanford, CA 94305 

I don 't have a Star Micronics Gemini-lO 
printer handy, so I tried this with my Ep­
son MX-80 with Graftrax-Plus. Aside 
from the Epson's lack of a printer com­
mand to set the left margin, the double­
spacing worked, and the method does 
print somewhat faster than Wordstar 
unaided. (Incidentally , the later "X" ver-



QUADCOLORTMBY QUADRAM™ 
The first and only color graphics adapter board 

your IBM PC or XT will ever need. 
• Most advanced color graphics 

board you can buy. 
• 136 different colors, and 

expandable memory. 
• No additional board or modification 

needed to run existing software­
completely PC-compatible. 

• Serves your graphics needs today ... 
ready to meet your expanded 
needs tomorrow. 

Start with Quadcolor I 
Quadcolor I adapts to any color 
monitor and starts you off with 
32K of memory. That means that in 
text mode you get 16 active video 
pages with a 40 column format or 
8 pages with 80 column. Twice 
as many as IBM's Color Graphics 
Adapter offers. 
When you switch to the graphics 
mode, Quadcolor I's 32K memory 
lets you create two complete pages. 
You can even modify one page while 
the other is being displayed, for 
special effects like animation. 
Choose 2 true colors for high­
resolution displays on RGB 
monitors. With Quadcolor. theres 
no reason to limit yourself to 
black-and-white. 

Quadcolor I also offers support for 
a light pen and an RF modulator 
connector for use with a home 
television set. 

Grow with Quadcolor II 
As your needs change, plug 
Quadcolor II into Quadcolor I and get 
a total of 96K of memory combined 
with higher resolution bit-mapped 
graphics. Quadcolor II also includes 
BASICQ, a software package that 

Display shown on screen produced with Quadcolor II. 

IBM is a registered trademark of International Business Machines Corporation. 

enhances the IBM's own BASIC 
capabilities. 
Display graphics like a bar chart, 
and text like graph labels, together 
on the same screen. Now thats 
Quadcolor teamwork. 
When you're in the mood for fun 
and games, Quadcolor II has a game 
port available for your use. 

The choice is clear 
Quadcolor is the only graphics 
board that can offer you all these 
features and the solid tradition 
of Quadram Quality. Nobody even 
comes close. So be sure you choose 
tomorrow's color graphics board 
today-Quadcolor by Quadram. 
With Quadcolor, looking good never 
looked so good. 

4355 International Blvd .lNorcross. Ga. 30093 
(404) 923-6666/ TWX 810-766-4915 (QUADRAM NCRS) 

Circle 384 on inquiry card. 

© Copyright 1983 Quadram Corporation 
All rights reserved 







Letters ______________________________________________________________ ___ 

sions of the Gemini printers are supposed 
to have remedied the bottleneck of the 
single-minded character buffer.) .. . 
R.S.S. 

Searching for the 
Unsearchable 

There was one error in Mr. Shuford's 
comments that might be significant to 
people deciding whether to buy Wordstar. 
He says it "is not possible to use the search 
functions to locate embedded print­
attribute characters. If you want to 
change all of your underlined text to bold­
face, you have to search for it the hard 
way-by eye. " 

This is true for only three of Wordstar's 
approximately 20 print-attribute com­
mands: the ones for alternate character 
width, nonbreak space characters, and 
underlining. (Their codes, Control-A, -0, 
and oS, are used in the search functions as 
wildcard codes to allow searching Jor am­
biguous characters.) Even so, there are 
ways around this problem. 

People using Wordstar with a modern 
dot-matrix printer will not often have a 
problem with Control-S because they'd 

probably rather use an italic font instead 
of underlining. I have set up Control-R 
and Control-Q to turn italics on and off. 

By the way, it is possible to enter Con­
trol-A, -0, and -S in a replace string, so a 
second way to handle the problem is to 
write the document with another charac­
ter string substituting for the unsearchable 
one until the time comes to print, then 
replace it. This is especially appropriate 
when printing a draft on a dot-matrix 
printer and the final copy on a daisy­
wheel unit. 

A third approach is to surround the un­
searchable characters with searchable 
characters that do nothing. I use Control­
D, Control-X, and Control-Y in this way: 

tDIStD 
IXIOIX 
IYIAIY 

These guardian characters are ordinarily 
used as toggles and cancel out after two 
occurrences. In the search string, I enter: 

tDIStD 
IXISIX 
IYISIY 

• Auto Dial, Telpac™ software available 
• Full or Half Duplex 
• Audio Phone Line Monitor 
• Two-Year Limited Warranty 
Password™ is the new U5RTM friendly mo­
dem, designed for use with any slnall 
computer on the market today. We have 
compressed into its miniature (shown ac­
tual size) case every operating feature for 
unattended high speed telecomputing. With 
auto dial/answer and auto mode/speed se­
lect there is little to do but turn it on . So com­
pact it mounts on 'the computer with 
Velcro®; when you carry your computer you 
can pocket your Password . 50 brilliantly 
conceived it achieves all this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your dealer doesn't 
knpw the Password yet, write or call for com­
plete specifications . 
• Suggested list for Password complete with power, phone. 
RS2.32lnterface cables. TelpacTM software optional extra, 
$ 79. 

Password . Telpac, USR logo and the U.S. Robotics corporate name 
are all trademarks or u .s. Robotics Inc. 

~
M U.S. ROBOTICS INC.TM 

• rs 1123 WEST WASHINGTON 
~, CHICAGO, ILLINOIS 60607 

(312) 733-0497 
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(Here, Control-S has its special wildcard 
meaning: search for a nonalphabetic or 
nonnumeric character.) If you 've used a 
double-strike, strikeout, or ribbon-color­
change as the printing-attribute character, 
you'll find it, too . (This should not cause 
trouble unless you are replacing globally .) 

Admittedly, these added key codes are 
tedious unless you set up a keyboard 
macroinstruction using a program like 
Smartkey (from ICI Computers, POB 
255, Aurora, CO 97002) under CP/M-80 
or Prokey (from Rosesoft, POB 5850, 
Seattle, WA 98105) under PC-DOS . 

The remainder of the 20-odd printing 
codes can be searched for in the usual 
manner, but enter them into the search 
string as they appear on the screen , not as 
you would while typing them into the 
document. Some control codes are used 
for cursor movement in the search func­
tions; Control-P must be entered before 
them-this somewhat obscure require­
ment is a frequent source of confusion. 

One important reason to search for the 
Control-A and Control-S codes is to make 
sure that their attributes are eventually 
turned off, so your printout doesn't go on 
with page after page of underlining or 



- . 
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character spacing. It 's a good idea to do 
this with all print functions that modify 
more than a single character. 

John S. Allen 
40 Rugg Rd. 
Allston, MA 02134 

Mr. Allen has rightly pointed out that 
most of the attribute characters can be 
searched; I'm sorry that I did not ex­
haustively test for searching all the 
printing-attribute characters. (A minor 
quibble: in addition to Control-S, -0, and 

GANGPRO·8T
• 

MUI:l'IPROGRAMMER .................. $1295.00 
GANGPRO·8'· a llows user 10 program up 10 8 EEl 
EPROMS simullaneously using Ihe la lesl sla le 01 Ihe art 
programming algOrithms. It can lest a nd duplicate a 
wide variety 01 devices trom 16K to 256K. There a re no 
personality modules 10 buy. 8 digit a lphanumeric 
display promp ts user wilh messages. Th is unil is ex· 
tremely easy to operate and is ideally suited lor a pro­
duction environment. 

QUV·T8T
• series UV EPROM ERASERS 

QUV·T8/2T ($97.50) is an induslria l quali ly eraser. 
designed in a steel enclosu re wi th a 5" wide tray. UV in ­
dicalorlens. a ntisla tic pad. 60 minule rugged timer a nd 
solely interlock switch are sta nd ard . Ca pacity is 24 
EPROMS. 15·20 minules erase time lor 15 EPROMS. 
Q.UV·T8 / Z ($U4.95) Similar 10 QUVT8/2T (wllh 40% 
taste. Erase Time) 
QUV·T8/2N ($68.95) Same as Ihe QUVT8/2T version 
wilhoul Ihe timer a nd solely inlerlock swilch. 
QUV·T8/1 ($49.95) Economy model in a molded Iwo 
part plastic case. Erases 15 EPROMS in 15 minules. 
• MCS·48 is a regisleredlrademark onniel Co-:-

A , Control-N cannot be used in a search 
string.) However, it seems desirable to 
have program features work identically 
for all possible cases. When a feature 
works in one case and not another, the 
user will probably be confused and will 
certainly be burdened with keeping track 
of what works and what doesn 't. He or 
she will probably disregard the feature . 
Likewise, for most users, if a feature is 
poorly documented it might as well not 
exist. 

Several other readers who wrote to in­
form me about how Wordstar works on 

PROMPRO·7™ 
SERIAL RS·232 STAND·ALONE ... .. . $489.00 
MCS·48· FAMll.Y PROGRAMMING WITH PROMPRO·7! 
PROMPRO·7" is an inle lligenl sell·conlained unil. ideally 
suited lor enginneering development. or for field ser· 
v ice & production. II can p rogram and verily a wide 
variely 01 8K 10 128K EPROMS. This unit has a 32K (4K 
BYTES). inlernal RAM Buite r Ihal could be accessed b y 
the user through a computer or terminal. This unit can 
atso program Ihe micro chips such as Ihe 8478. 8749. 8751. 
8741. 8742. 8755. The price includes a ll modules up 10 32K 
EPROMS & The 8748 & 8749H Micros. Upload l download is 
done by either Motorola or Intel Hex lormat. 

PROMPRO·8T
• 

SERIAL RS-232 STAND·ALONE ...... $689.00 
This extremely versatile programmer has as much as 
I28K (l6Kx8) 01 inlemal RAM dedicaled 10 Ihe EEl 
EPROMs. This RAM buller can be accessed either 
through a compu ter terminal. or by user target system 
(EPROM emulation), PROMPRO·8 8 digil alphanumeric 
d isplay p romp ts user wilh Ihe syslem messages. A 
k eypad option is available for standalone editing, An 
impressive range of devices are p rogrammed (as sian­
dard leature). 

AVAlLABLE SOFTWARE DRNERS 
I. IBM PC 2. APPLE II 3. MDS·ISIS 4. CPM 
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5. TEKTRONICS 8002 6. AIARI 7. TRS·80 COLOR 8 FLEX 

LOCICAL DEVICES INC. 
1321·E NW . 651h PLACE · FORT LAUDERDALE. FLO~IDA 33309 

TEL (305) 974-0967 . TWX, 510·955·9596 
DISTRIBUTORS WELCOME FOR QUALIFICATIONS 
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8-bit CP/ M-80 systems were not aware of 
the differences in support and documenta­
tion in the 16-bit IBM PC version . Until 
the recent release of PC-DOS Wordstar 
version 3.3, many customization features 
enjoyed by 8-bit users were simply not 
available to IBM PC users , But aside from 
slightly better installation options and 
faster writing of screen displays , version 
3 ,3 is not very different from the Word­
star I tested, . . . R.S.S. 

TRS-80 Model 16 
Problems 

We recently purchased a Radio Shack 
Model 16 microcomputer and upgraded a 
Model II to a 16, We were faced with the 
prospect of no software for the Model 16 
for over six months. The software prom­
ised by Radio Shack has finally arrived 
and is a version of Xenix . A Microsoft 
BASIC (TRS-Xerux BASIC) interpreter is 
also available, 

We were especially interested in obtain­
ing what we expected would be a superior 
performing BASIC interpreter. The 68000 
processor would appear to offer a signifi­
cant performance advantage over the 
Z80. We have run some simple bench­
marks (benchmarks No. 1 and No.2) to 
test the speed of the new 68000-based in­
terpreter. Frankly, we're shocked! 

Enclosed is a copy of the two bench­
marks and timed results for various com­
puters. Because of the poor performance 
of the TRS-Xenix system, we were con­
cerned about the effective clock speed of 
the 68000 in the Model 16, We ran 
another benchmark and found the clock 
speed of the 68000 to be about 6 MHz, as 
advertised by Radio Shack. Clearly 
something is seriously wrong with the 
TRS-Xenix BASIC and perhaps even with 
Xenix as it is implemented on the Model 
16, We need a faster BASIC interpreter 
and are hoping some software supplier 
will help us recover the investment we 
have made in Radio Shack equipment. 

We are not confident, though, that the 
Model 16 can be improved significantly . 
We have run two benchmarks on the 
Model 16, one using TRSDOS-16 with an 
assembly-language program, and Micro­
soft BASIC in the Z80 mode. The bench­
mark echoes the character ''1'' to the 
screen 10,000 times. The assembly-lan­
guage version uses TRSDOS-16 system 
calls , Shockingly, the BASIC version runs 
twice as fast. In our opinion, the speed of 
the Model 16 is totally unacceptable. We 



Plug compatible with standard 5%" drives, 
but occupying just one-half the space, 
these Amdisk-V minifloppy disk drives are 
engineered for solid performance and relia­
bility ... and they're available now! 

Drives are available with black faceplate. 

Just circle the reader service number 
for complete specifications and quantity 
pricing. 

2201 Lively Blvd. • Elk Grove Village. IL 60007 A ... .ar-=K 
(312) 364-11BO TLX: 25-4786 ~IIVI __ _ 

REGIONAL OFFICES: Calif. (714) 662-3949 • Texas (817) 498-2334 

Amdek . .. your guide to innovative computing! Circle 32 on inquiry card. 





We added another head 
so you won't have to buy another disk. 

That's the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage, for more information, 

for keeping larger records, 
and for improved perfor­
mance of your system. 
That's what our new Elite 
Two and Elite Three offers. 
It's the first double headed 
Apple® compatible disk 
drive in the industry. And of 
course, the technology is 

. Rana's double sided heads give Apple 
II superior disk performance power from Rana. We're the com-
than second generation personal com· 
puters such as IBM ·s. pany who gave you 163K 
bytes of storage with our Elite One, a 14% increase 
over Apple 's. And now with our high tech double 
sided heads, our Elite Two and Three offers you two 
to four times more storage than Apple 's. That's 
really taking a byte out of the competition. 

We put our heads together 
to give you a superior disk drive. 

We designed the Elite Three to give you near 
hard disk capacity, with al l the advantages of a 
minifloppy system. The double sided head oper­
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take 4V2 Apples to give you 
that. And cost you three times our Elite Three 's 
reasonable $849 pricetag. 

It takes 4V, Apples to equal the capacity 
of our superior Elite Th ree. 

The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
don't require top-of-the-line capacity. Costwise, it 
takes 2V2 Apple drives to equal the performance of 
our Elite Two. And twice as many diskettes. Leave it 
to Rana to produce the most cost efficient disk 
drive in the world . 

We've always had the guts to be a leader. 
Our double sided head may be an industry 

tirst tor Apple computers, but nobody was surprised . 

® Apple is a registered trademark of Appl e Computer. Inc. 
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They 've come to expect it from us. Because Rana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 

You r word processor stores 5 tim es as many pages of text on an Elite Three 
di skette as the cost ineffective Apple. 

and accurate head positioning . A first with attrac­
tive styling , faster access time, and the conve­
nience of storing a lot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

So ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 

NOW AVAILABLE FOR THE APPLE III. .. 
THE ELITE TWO.THREE AND ELITE THREE. THREE 

RanaSystems 

21300 Superlor St., Chatsworth, CA 91311 (213) 709-5484. For dealer Information call toll 
free: HIOO-421 ·2207. In Callfomla only call: 1.aDQ.262·1221 . Source Number. TCT-654 

Avai lable at all participating Computerland stores and other fine compuler dealers. 
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Guaranteed 
when properly 

used to 
Read, Write 

Error-Free as long 
as you 

own them . 

Letters _______ _ 

would welcome any response Radio 
Shack might be willing to offer on the per­
formance of its Model 16. 

Sam Harp 
Marvin Stone 
Oklahoma State University 
Department of Agricultural Engineering 
Agricultural Hall, Room 227 
Stillwater, OK 74078 

Thank you for the opportunity to re­
spond to the letter by Sam Harp and Mar­
vin Stone of the Department of Agri­
cultural Engineering at Oklahoma State 
University . 

We have studied the benchmark tests as 
submitted by OSU, and we do not 
substantially disagree with the timings of 
the tests for the TRS-80 . The tests appear 
to make a Model II running a BASIC pro­
gram under TRSDOS a faster machine 
than a Model 16 running TRSDOS-16 or a 
Model 16 running TRS-Xenix . 

As with all benchmark tests, it is appro­
priate to say that the particular program 
used has much to do with the timed results. 
Benchmark #1 is a straightforward BASIC 
program that evaluates the sine of an ex­
pression containing one numeric variable 
raised to the power of a second variable 
and repeats this 1000 times. In Model II 
BASIC, both the exponentiation and the 
SIN function are evaluated with single 
precision only, there being no other pos­
sibility. In MBASIC for TRS-Xenix , the 
same functions are evaluated with double 
precision only, there being no possibility 
of performing any math routine at any 
other precision. So we have the situation 
where identical syntax typed into the two 
BASICs will give comparisons of speed 
for that program, but the two programs 
are radically different internally. 

Radio Shack was pleased to be able to 
offer the Decimal Math Pack as an in­
tegral part of TRS-Xenix MBASIC. This 
removes the "rounding errors" that are an 
inevitable part of Model II BASIC; of 
course, this newfound "accuracy" has 
been at the expense of the speed of some 
functions , particularly trigonometric 
functions such as SIN. The BCD (binary­
coded deCimal) math routines are one of 
the many ways in which we believe we 
have been able to provide a superior per­
forming BASIC. But this does not mean 
that all math is slower because it is in dou­
ble precision; in fact , a minor variation of 
the OSU benchmark (using any of the 
four standard arithmetic operators instead 
of exponentiation and the SIN function) 

+-- Circle 417 on inquiry card. 



Teleteks 
New Combo 
Could Make 
You A Hero! 

The SSC- II could be just the 
right ingred ient for your latest 
concoction. The newest member 
of Te letek's famil y of multi-user, 
multi-processing S-100 products, 
the SSC- II essentially combines, 
or "sandwiches" two Teletek 
SSC-I's into one board. The SSC­
II provides the capability to sup­
port two users from one standard 
size I EEE-696/S-100 silave board. 

The SSC-II maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80S), 64K RAM, Seria l I/O, and 
FIFO communi cations port to 
the system master. The system 
integrator benefits by getting 
complete support for two users 
for the price of one board. 

TurboDOS and MDZ 
operating systems w ill support 
comb inations of SBC-I 's and 
SBC-II 's offering system design 
efficiency and flexibility never 
before possible. 

If you're hungry for value 
and efficiency, order an SBC-II 
from Teletek. You'll love every 
byte. 

TELETEK 
4600 Pell Drive 
Sacramento, CA 95838 
(9 16) 920-4600 
Telex 4991834 TELETEK 
Dea ler inquiries invited. 

© Teletek 1983 
Circle 464 on inquiry card. 
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will run faster on Xenix than on the Model 
II. 

Program mixes containing a substantial 
proportion of trigonometry will run 
slower than a program containing little or 
no trigonometry in either BASIC, and this 
time differential will be greater on 
MBA SIC than on Model II BASIC. OSU's 
Solar Energy Benchmark program con­
tains a substantial proportion of trigono­
metric functions . 

Philip S. Hurrell 
Radio Shack Computer Customer Service 
400 Atrium-One Tandy Center 
Fort Worth, TX 76102 

Program 

230 , ••• MODEL 16 (TRS-XENIX) . . ... 132.0 
240 A=3.14159 
250 B=3n 
260 FOR 1=1 to 1000 
270 Z=SIN(A-B) 
280 NEXT I 

Table 1: 

BENCHMARK #1 
EXECUTION TIME . .. . . SECONDS 

IBM PC (MS-DOS) .... . .. . . . . .... 29.0 
OSBORNE (CP/M) . . 43.0 
MODEL II (TRSDOS) . . . . . . . . . . 43.0 
APPLE II ............. . . . . . . .... 75.0 

Table 2: 

BENCHMARK #2 
EXECUTION TIME ..... SECONDS 
IBM PC (PC-DOS) . 358 
OSBORNE (CP/M) . . 379 
MODEL II (TRSDOS) .......... . .. .429 
MODEL 16 (TRS-XENIX) ONE USER .. 677 
MODEL 16 (TRS-XENIX) TWO 

USERS . . ............ 1316 

Editor's note: the program for Benchmark 
2 is an average BASIC program of 130 lines; 
due to lack of space, it is not included 
here . .. . G.W. 

Commodore 64 
Comments 

I must comment on several points 
raised in your review of the Commodore 
64 (July, page 232) . 

First, I don't know what the obsession is 
with repeating keys . If you want all keys 
to repeat, then a POKE 650, 128 will do 
the trick. A POKE 650, 0 will cause only 
the normal keys to repeat. 

Second, it is true that you can enter 
most keywords with two keys (usually the 
first letter and the shifted second letter). 
However, only the screen editor shows 
this coded form-any listed program 
prints the full word _ When working with 
the screen editor, switching to the upper / 
lower character set (press the Commodore 
and shift keys at the same time) will figure 
the code in a more readable form. For ex­
ample, POKE 650,0 would appear as "pO 
650, 0" . I use this feature quite often for 
the PRINT# keyword ("pR"). This saves 
typing the word PRINT and the shifted 3 
for the # character. 

Third, the disk is awkward in some 
areas, but I feel your selection of the direc­
tory display was a poor choice. After run­
ning the WEDGE program, the directory 
can be displayed by typing "@$" . Note 
that it is displayed-not loaded-with this 
command. Is this any more awkward than 
booting the disk and typing "CATALOG" 
on an Apple? You also state that because 
of the side sectors, a relative file fills the 
entire disk . This is not true-you should 
say that a relative file can fill the entire 
disk. Many small relative files can be put 
on one disk. 

You should have been more critical 

1Ite Most Pl'OIIIising Duet 
,For An Orellestra. 

Our due' is perfec' for a sing.e user system • 
...... • a.e due' performs even .e"er 'n a .u"'-us.r ore ••• tra. 

MCM*80: 
5·100 Single Board 
Computer _ Single 
or multi processor 
capability _ Pro­
grammable master 
or slave selection 
_ Redundant pro­
cessor manipulation 
_ 4MHz ZaOA or 

6MHz zaOB CPU - -:~:-::~ .. ~;;;~~J 64K RAM and 2K EPROM with monitor 
_ 2 serial, 2 parallel, 4 timer 
ports _ Bi-directional inter­
processor channel _ Dual 
mode serial ports interface 
Multi-layer PCB construction. 
$495. Circle 240 on inquiry card. 

DCM * 80: 5-100 Disk Controlle 
Module _ a" and/or 5'/." floppy dis 

controller _ SASI (ANSI, SCSI) hard dl. 
host adapter _ Single and double den.'ty, 

single and double side _ Software 
implementation on CP/M' 

2.2 and TurboDOS! 
, TM of Digital ...... rch. Inc • 

• TM of Software 2000. Inc. 

$345. 

• 
--- --- -- ------- -

JC SYSTEMS 
469 Valley Way 
Milpitas, CA 95035 
408·945·0318 
TWX#91 0·381·7041 



UDS gives 212 users 
three ways to gol 

212A-Today's most popular modem. 
UDS offers a fully Bell-compatible unit 
with complete local and remote test 
capability. Select 0-300 or 1200bps 
for full·duplex asynchronous commu­
nication. The UDS212A is FCC certified 
for direct connection to the dial-up tele­
phone network, and available in multi­
channel , rack-mounted configuration. 

SINGLE UNIT PRICE ... ... . . . . . .. $595 

212 LP - Compatible with 212As at 
the 1200 bps, full-duplex asynchro­
nous communication rate. No power 
supply or AC connection required; the 
212 LP derives its operat ing power 
directly from the telephone line. Ideal 
for applications requiring 212A capa­
bility at 1200 bps only. The 212 LP is 
direct-connect certified. 

SINGLE UNIT PRICE . . .. ... . .. .. . $445 

212A/D - Identical to the 212A, with 
automatic dialing capability added! 
The unit stores and dials up to five 
30-digit numbers. CRT menu prompt­
ing, single-stroke commands and 
automatic test capabilities are pro­
vided. The 212AID is direct-connect 
certified. 

SINGLE UNIT PRICE ... .. ..... . . . $645 

(Ij) Universal Data Systems ® MOTOROLA INC. 

Information Systems Gtoc.., 

5000 Bradford prive, Huntsville, AL 35805. Telephone 205/837-8100; 1WX 810-726-2100 
DISTRICT OFFICES: 
Old Bridge, NJ, 201/251·9090. Blue Bell, PA, 215/643-2336· Atlanta, 404/998-2715· Chicago, 312/441-7450 . Columbus, OH, 614/895-3025· Boston, 6171875-8868 
Richardson, TX, 214/68Q.OOO2 • Englewood, CO, 303/694-6043 • Houston, 713/988-5506 • Tus tin, CA, 714/669-8001 • Mountain View, CA, 415/969-3323 
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Peach1ext 5000™ 

In a \\lord, a star is born. 
PeachText SOOOTM has arrived. 

A complete personal productivity 
system for word processing, financial 
modeling, mailing lists and simple 
data~base management. All at one 
price-$39S.00. And all from 
Peachtree Software Incorporated. 

The quality is unmistakably 
Peachtree: proven, powerful appli~ 
cations with menu~driven features, 
easy~to~use documentation and quick 
access to "Help" prompts. And they're 
fully interactive. 

PeachText 5000 is available for the 
IBM Personal Computer,TM the 
COMPAQ Portable Computer,TM 
the Texas Instruments Professional 
Computer ™ and the Zenith Z~100 . 

The PeachText :5000 Personal 
Productivity System includes: 

1 Word processing 

PeachText ™ word processor. 
PeachText has long been recognized 
as one of the best in the industry, 
with sophisticated print capabilities 
second to none and complete editing 
capabilities for creating and manipu~ 
lating a variety of documents . We've 
made it even better for PeachText 5000. 

We've even installed the Random 
House Electronic Thesaurus™ in 
PeachText. 

Spelling Proofreader. This high~ 
performance package can check a 
1O,000~word document for spelling 
and typographical errors in less than 
two minutes.* 

2 Financial planning 

Turn your computer's memory 
into a worksheet for financial and 
other mathematical analysis. 
PeachCalc™ will address up to 2S6K 
of RAM, so you don't have to worry 
about your memory space outstripping 
PeachCalc's capacity. Combine 
spreadsheets with PeachCalc's merge 
functions or insert Peach Calc reports 

into PeachText documents. You can 
even use the "Execute" command to 
set up material from PeachText or 
other files to be fed into PeachCalc. 

3 Data management 

List Manager. This module uses 
Peachtree's state~of~the~art screen 
manager and index file manager to 
give you complete control over the 
design and use of mailing lists, labels 
and other files or reference aids. 
Output can be used with the 
PeachText word processor to indivi~ 
dualize form letters or template 
documents. 

Limited Time Introductory Offer 

Now PeachText 5000 is available for 
$395.00. That's right - just $395 .00. 

And that's not all. With 
your PeachText 5000 ;:r:?'::r'···'-
package you will ~W~~!.:;' 
recelve: 

A free box of 10 
Peachtree/ Wabash SY4" 
diskettes to hold the 
fruits of your new 
Peachtree productivity. 

A coupon to get 
Peachtree's "Access Pak" 
for $10.00. The Access 
Pak, which has a retail 
value of$S2S.00, includes 
Information Access, which 
allows you to extract information 
from Peachtree accounting 
products for use with PeachText 

5000 applications. And you get file 
converter programs to make 
existing WordStar,® Easy Writer™ 
and VisiCalc™ files usable with 
PeachText 5000 - because you 
shouldn't have to suffer because 
you've waited this long for the com~ 
plete personal productivity system. 

Free 30~day support from Peachtree 
Software Incorporated, on return 
of the registration card. 

PeachText 5000 is here. The com~ 
plete personal productivity system. 
And it's unmistakably Peachtree. 

Circle 353 on inquiry card. 

' In actual trials using an IBM Personal Computer 
and 320K diskettes, Spelling Proofreader checked a 
IO,024-word document in one minute and IS seconds, 
using the standard 20,000-word dictionary supplied 
with the package. Checking times may vary depending 
on your hardware. 

WordStar is a trademark of MicroPro International 
Corporation. 

Easy Writer is a trademark of Information Unlimited 
Software. 

VisiCale is a trademark of VisiCorp. 
Random House Electronic Thesaurus is a trademark 

of Random House Inc . - - ------ -
Unmistakably R:achtree 
=-~~ 
~ Who ,Ire the deal ers In my area" 
~ ~'- N"mc ___ _____________________ _ 

- - Company: ___________ Telephone: 

Addrcss: _______________________ _ 

Ci'y: _ __________ State _______ Zip: ___ _ 

BYT 10/83 
(0) 1983 Peachtree Software Incorporated an MSA company 
3445 Peac htree Road. N.E.!8th Floor! Atlanta. Georgia 30326/ 1-800-554-8900 
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about the poor quality (or quality control, 
perhaps) of the RF modulator. Of four TV 
sets, my Commodore 64 works on only 
two. Nothing is said in the User's Guide 
about any adjustments that can be made . 
After a few months of using the User's 
Guide and the Programmer's Reference 
Guide, some of my pages are ready to fall 
out. I think this is due to the small size of 
the bindings. 

James E. Borden 
641 Adams Rd. 
Carlisle, PA 17013 

Two on Logo 

I must applaud Gary Kildall and David 
Thornburg for "Digital Research's DR 
Logo" (June, page 208). For the last year 
and a half, I have been trying to convince 
school and college administrators that 
Logo is a powerful, general-purpose pro­
gramming language. Before Logo was 
available on microcomputers, I taught 
college and teacher in-service courses in 
BASIC. The most common myth about 
BASIC is that the relatively few primitive 
operations make it easy to learn. This is 
believed by those who have never tried to 
teach BASIC to neophytes . Most first­
time users complain about the pickiness of 
the interpreter regarding misplaced quotes 
or semicolons, and numerous other 
things. Some adults I've taught even con­
fuse PRINT and INPUT. Considering that 
these two statements do opposite things, 
one begins to wonder if BASIC is easy to 
learn. 

When comparing languages, I always 
stay away from evaluating specific fea­
tures of a language, such as whether or 
not it supports pointer-type variables, 
Boolean operators, or whatever. The real 
issue is this: how easy is the language to 
think in? The metaphor Logophiles often 
use for the activity of programming is 
that it is like teaching the computer (or 
turtle) a new word . More than just a met­
aphor, this changes your perspective on 
solving the problem. The fact that people 
can have personalized input and define 
their own words gives them a sense of 
power over the machine and helps them 
view the computer as a mental aid . This 
results in less blame being placed on the 
machine for an incorrect result because 
the user is the one that created the pro­
cedure. The ability to create your own 
keywords encourages you to say to your­
self, "How can I break this task up into 
chunks that are suitable for keyword 

definitions?" . Of course, it isn't necessary 
to break the problem up into chunks. The 
example I often use in Logo courses, 
drawing stickmen, comes from Mind­
storms, pages 100-103. Granted, drawing 
stickmen may be a trivial task on the out­
side, but most people adopt this stuctured 
approach because the solution is easier to 
visualize, easier to think through, and 
easier to debug, if necessary . 

Obviously, I think Logo is an easier lan­
guage to think in than BASIC. The adults 
and children I have taught Logo to over 
the past two years agree . They also agree 
that Logo is a powerful language. Logo is 
a dialect of LISP, which, as Kildall and 
Thornburg put it , "is a powerhouse of a 
language." 

But there is more at stake here than 
semicolons and quotation marks. Kildall 
and Thornburg say that Logo demystifies 
artificial intelligence (AI) and puts AI in­
to the hands of many. This is extremely 
important. Expert systems and other con­
tributions from AI will greatly affect the 
way we use computers and will turn the 
computer into a thinking tool, not one 
that just crunches numbers very quickly. 
The impact that a thinking tool will have 
on society as a whole must be dealt with, 
and to discuss it intelligently one should 
understand the ways and means of ar­
tificial intelligence (Le., its theories and its 
languages). 

So wake up, you BASIC fans. LIST is 
more than just a command that prints out 
your program. 

K. Sharman 
42 Rossmere Close SE 
Medicine Hat, Alberta 
TIB 2}8, Canada 

Request for Help 

I am looking for a 12-inch green-screen 
monitor or terminal with shielding to 
allow use by individuals with special inner 
ear problems. 

The medical problem I refer to allows 
certain people to hear some normally in­
audible high frequencies apparently gen­
erated by the horizontal sweep circuits in 
all televisions and CRT monitors used for 
computer displays. These frequencies are 
both heard and felt within the inner ear, 
resulting in physical nausea, loss of equi­
librium, and other related physical and 
mental distress. 

In local experiments with such people, 
assorted wrapping of some monitors in 
foam or placing them on foam pads par-



The VERSABuSINESS™ Series 
Each VERSABuSINESS module can be purchased and used independently, 
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Letters ______________________________________________________________ ___ 

tially attenuates the high-frequency noise 
or sound, but not enough to permit the in­
dividual to use the installation in an office 
environment. There is also the problem of 
reducing the circulation of cooling air 
through the equipment. 

Have other readers run into this prob­
lem, perhaps1 We would appreciate hear­
ing from anyone who has any sugges­
tions, solutions, monitors, or computer 
terminals with effective shielding (sound, 
electromagnetic, or both) for dealing with 
this problem. 

John R. Page, Pastor 
Trinity Bible Church 
828 Pennsylvania Ave. 
Medford, OR 97501 

OK Modem Tariff 
Not Okay 

I am writing in regard to a serious prob­
lem that modem users in the state of Okla­
homa are facing . 

Southwestern Bell Telephone Com­
pany's Oklahoma tariffs call for the charg­
ing of an "Information Terminal Service" 

32 October 1983 © BYTE Publications Inc. 

rate for anyone connecting a computer to 
the telephone lines via a modem. 

This rate is approximately 500 percent 
higher than the standard residential base 
rate . The present residential rate is around 
$9 per month. If you connect a computer 
to the line with a modem, even if you only 
call Compuserve once a month, the rate 
jumps to a whopping $45 .90. The addi­
tional charge for Touch-Tone service also 
increases, from $1.25 to $3.50 per month. 
This will undoubtedly increase dramati­
cally if Bell gets the $301,000,000 increase 
that it just applied for with the Oklahoma 
Corporation Commission. 

Obviously, this tariff dramatically af­
fects the entire industry, as the tariff for 
all practical purposes prohibits noncom­
mercial, hobbyist modem use. And if Bell 
is permitted to get away with the enforce­
ment of the tariff (as it is now beginning 
to), a precedent will be set for other local 
operating companies to follow in other 
states. 

Apparently, Bell is just now beginning 
to apply this 1965 tariff to noncommercial 
modem and computer users. And al­
though Bell representatives have fallen 
back on the age of the tariff as an excuse, 

they have no intention of exempting 
residential modem use from the provi­
sions of the tariff. 

Therefore, the Oklahoma Modem Users 
Group (OMUG) is fighting Southwestern 
Bell and its unfair tariff. We are doing this 
through media attention, responsible 
organization, and speaking at Corpora­
tion Commission hearings. If all else fails, 
we will institute legal action to attempt to 
force a change in the tariffs. 

Because of the national attention this 
issue is just now beginning to attract and 
the fact that we desperately need more 
support, we have taken several steps to 
ensure that people are informed. We have 
a mailing list, and we send out a biweekly 
newsletter covering the latest updates on 
the tariff situation. We have also estab­
lished a 24-hour hot line that is updated 
daily with a one- to three-minute recorded 
announcement; the number is (405) 
360-7462. 

Robert Braver, President 
Oklahoma Modem Users Group 
911 West Imhoff Rd., #634 
Norman, OK 73069. 
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" Product Preview 

The HP 150 

Magic is the code name for Hewlett-Packard's personal-computer project in Sunnyvale-and it fits. 
Something magical happens when you use the HP 150. The optzcal tour:hscreen trademarked as HPTouch 
goes beyond other pointing devices; it makes you feel that you have remarkable powers in your fingertips. 
It's almost as if the touchscreen turns your finger into a conduit between your mind and the computer. 

Hardware: Compact, Powerful, and Innovative 
This compact machine packs the 

system-processor unit, memory, 
video-display unit and control cir­
cuitry, three I/O (input/output) ports, 
and touchscreen electronics into an 
elegant package that is 1-foot square. 
Two free-expansion slots permit a 
network-interface board and expan­
sion to 640K bytes of RAM (random­
access, read/write memory). An op­
tionaJ user-installable thermaJ printer 
fits in an enclosure at the top of the 
unit, with its own connecting cable. 
The dual-floppy-disk unit contains 
two single-sided Sony 31h-inch disks 
holding 270K bytes each and has a 
footprint not much larger than the 
main unit's. The HPIB bus used to 
connect the disk drives permits the 
controller to reside with the drives; 
no expansion slots are required to 
add additional floppy or hard disks. 

The compactness of the HP 150 
does have one drawback for per­
sonal-computer users who do inten­
sive computation. There was no way 
to squeeze a socket in for an 8087 co­
processor. Early indications are that 
the HP 150 will be an open system 
with respect to both hardware and 
software, and perhaps someone will 
develop an 8087 board for one of the 
two expansion slots. 

Photo 1 shows the back of the HP 
150 with its various 110 connectors. 
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In photo 2, part of the back of the sys­
tem has been removed to expose the 
two expansion slots, one of which is 
occupied by a memory board. Photo 
3 shows the system with the back 
removed. The motherboard sits one 
level above the two expansion slots 
and holds it own piggyback 256K­
byte memory board. Above that, you 
can see the video-controller board. 
Photo 4 shows the system from the 
front with the bezel removed and 
turned around to face the camera. 

The bezel contains the touchscreen 
electronics-the grid of light-emitting 
diodes and photo diodes. There are 
24 holes in each side of the bezel and 
40 holes in both the top and the bot­
tom. This provides touch sensitivity 
for each row of the display and for 
each unit of two columns. 

The touchscreen leaves no doubt 
that the HP 150 intends to deliver the 
power of personal computers to more 
people-nontechnical people. For 
HP, always known as an outstanding 
manufacturer of high-performance 
products for engineers, the 150 
signals a bold entry into the broader 
market now dominated by IBM and 
Apple. Cyril Yansouni, general 
manager of HP's new personal com­
puter division, confirms this inter­
pretation and describes the 150 as the 
first of a new family of products. Yan-

souni also says that the HP 150 will 
be priced competitively, another 
departure for the company. A stan­
dard system with 256K bytes of RAM 
and two Sony 31f2-inch disks provid­
ing 540K bytes of storage, MS-DOS, 
the Personal Applications Manager 
software, and Microsoft BASIC will 
retail for approximately the same 
price as the IBM PC with equivalent 
memory and mass storage. The HP 
150's unique touchscreen and user in­
terface provide the magic in an 
already powerful computer. 

High Performance 
Hewlett-Packard's engineers did 

not forsake their reputation for build­
ing high-performance products when 
they designed the 150. The HP 150's 
8088 runs at 8 MHz compared to the 
usual 5 MHz or less, and the stan­
dard amount of dynamic RAM is 
256K bytes. There are also 6K bytes 
of static RAM for the screen and 160K 
bytes of ROM (read-only memory), 
bringing the total memory for the 
standard machine to 422K bytes. One 
of the two standard RS-232C serial­
communications ports also serves as 
a higher-speed RS-422 port, and 
several peripherals can be daisy-

. chained off the HPIB connector, per­
mitting high-capacity mass storage. 



Hewlett-Packard makes some magic 
by Phill..emmons and Barbara Robertson 



/ 

Photo 1: A back view of the HP 150. Note the two serial ports (DATACOMl and DATACOM2), 
the port for HPIB bus (used to connect a series of disk drives and parallel printers), and the 
easily removed battery. 

Hewlett-Packard plans to introduce 
the HP 150 at the November Comdex 
show in Las Vegas and is already 
working with its dealers to provide all 
necessary support for that introduc­
tion, including major television and 
print advertising campaigns. Accord­
ing to Cyril Yansouni, general 
manager of HP's personal computer 
division, the company is establishing 
Personal Computer Centers for train­
ing dealers and end users. While these 
centers will not sell equipment or soft­
ware, a professional training and 
marketing staff will be available to 
answer questions, conduct seminars, 
and refer prospective customers to 
dealers. Twenty of these centers are 
already open and 65 additional 
centers, located worldwide, are 
scheduled for completion by the end of 
1983. For more information on the 
availability of the HP lSD, or the loca­
tion of a Personal Computer Center, 
call (800) FOR-HPPC. 

Photo 2: The HP 150 comes with 256K bytes of RAM. Th is photo shows an optional 256K-byte memory board in 
one of the two expansion slots. 
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Photo 5 shows the back of the 150 
with its complement of I/O connec­
tors and the optional thermal printer 
on top. 

Available disk units include 5114-
inch and 8-inch floppy-disk drives as 
well as the 31f2-inch disks, plus high­
capacity Winchester disks. The Sony 
31f2-inch disks run at 600 rpm (revolu­
tions per minute) rather than slow­
ing down to the 300-rpm standard 
adopted by an ANSI committee. 

The performance of the video dis­
play is also outstanding. The 9-inch 
screen looks too small until you turn 
it on. The '!\t a Glance" box on page 
41 shows the HP 150 screen display­
ing essential facts about the system 
in a format similar to that of a card 
in the Personal Card File, an elec­
tronic Rolodex-like program available 
for the 150; a lot of information is dis­
played quite clearly on the 9-inch 
screen. With a resolution of 720 by 
378 as an alphanumeric display and 
512 by 390 as a bit-mapped graphics 
display, the green-phosphor screen 

actually displays more pixels (picture 
elements) than the IBM PC 12-inch 
monochrome monitor, which has a 
720 by 350 display. As an alphanu­
meric display, the HP 150's little 
screen provides 27 lines by 80 char­
acters instead of the usual 24 by 80. 
Each character is formed by a 7 by 10 
dot matrix in a 9 by 14 dot cell. The 
dots shift by half a dot to form clear 
characters, as the screen photos dem­
onstrate. 

The bottom line of the screen is 
reserved for system-status messages, 
and the two lines above that label 
screen areas programmed to perform 
specific commands when touched 
(softkeys). That leaves a full 24 by 80 
screen plus the extra lines at the bot­
tom for system enhancements. 

Two controllers handle the video 
display. A custom gate array controls 
the graphics display, while the Stan­
dard Microsystems Corporation 9007 
VPAC (Video Processor and Con­
troller) takes charge of alphanumer­
ics. As explained in "The CRT 9007 

Video Processor and Controller" 
(April 1983 BYTE, page 96), the 9007 
has powerful memory-addressing 
capabilities and flexible video-timing 
control. Its 30 registers include 12 to 
keep screen parameters and others 
for cursor control and light-pen oper­
ation. The 9007's memory-addressing 
power provides row-table-oriented 
memory addressing that relieves the 
system's central processor of the task 
of moving data on the screen. 

The 9007 is partially responsible for 
the high performance of the HP 150's 
display in alphanumeric mode and for 
the gate array for the high-speed 
graphics, but systems software also 
plays an important role. Just as 
separate controllers control the two 
modes of the display, two separate 
software modules control screen I/O. 
The AlaS (alphanumeric input/out­
put system) optimizes character I/O 
and the GIOS (graphical input/out­
put system) optimizes bit-mapped 
graphical I/O. The GIOS includes 
routines for powerful graphics func­
tions such as filling areas. 

HP designed the keyboard on the 
assumption that people should be 
able to use the computer to its fullest 
without the touchscreen. The key­
board (see photo 6) has 107 sculpted 
keys, including cursor controls, 
editing keys, a numeric pad that can 
be shifted into a graphics-control 
pad, and eight programmable func-

Benchmark HP 150 IBM 

Empty Do Loops 6.13 6.43 
Division 16.75 23.80 
Subroutine Jump 11.80 12.40 
MID$ (substring) 19.33 23.00 
Prime Number 151 .60 190.0.0. 

Table 1: Benchmark results for the HP 150 
against the IBM PC The HP machine was 
running under MS-DOS 2.0, BASIC86, 
prerelease version 5.28. The IBM PC was 
running under PC-DOS 1.0, IBM BASIC 
The benchmark programs are from ';4 

Closer Look at the IBM Personal Com­
puter" by Gregg Williams (January 1982 
BYTE, page 36). 

Photo 3: The motherboard holds a 256K-byte 
memory board on the left. The video-controller 
board is directly above the motherboard. 
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Photo 4: The inside of the touchscreen bezel with its light-emitting 
and photo diodes. The system recognizes a touch when an object breaks 
the light beams crossing the screen. 

Photo 6: The HP 150 keyboard. 
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Photo 5: These boards-the motherboard, piggJJback and expansion 
memory boards, and the video-controller board-are all packed into 
the tiny monitor. In addition, two boards, the CRT sweep and 
power-supply boards, stand on end on each side of the video screen. 



tion keys. The layout is excellent. This 
keyboard will be the standard key­
board for all HP machines and ter­
minals for years to come. An B041 
processor located in the system unit 
controls both the keyboard and the 
touchscreen. 

An NEC 7201 controls the serial 
ports with a Texas Instruments con-

At a Glance 
Touch a tab in HP's Personal Card File 
program to look at a card at the card file . 

troller chip handling the HPIB bus. 
Both serial ports will operate at up 

to 19,200 bits per second (bps) as 
RS-232C ports and one will also oper­
ate as a higher-speed RS-422 port. 

BASIC Benchmarks 
Although it isn't possible to quan­

tify the display'S performance in this 

product preview, we did try five of 
BYTE's interpretive BASIC computa­
tional benchmarks on the 150, run­
ning a prereleased version of 
Microsoft's BASICB6 version 5.2B. 
Table 1 shows the results. Not sur­
prisingly, the HP 150 did well . In the 
prime-number benchmark, the HP 
150 outdistanced the IBM PC by 38 
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Photo 7: Options 1 and 2 can be selected by touch . A simple BASIC program created this 
menu (see listing 1). 

seconds, even though the PC was 
running IBM PC BASIC, Microsoft's 
more advanced GW (Gee Whiz) 
BASIC, rather than BASIC86. The 
prereleased HP 150 was also 
significantly faster in the tests of divi­
sion and string operations. The HP 
150's 31fz-inch disks performed well in 
simple disk I/O benchmarks- faster 
than all but a couple of the machines 
tested so far-but the results are not 
published here because HP plans to 
further improve the drives' per­
formance . 

Future · products will expand the 
150 family to include a compatible 

portable and transportable unit as 
well as a version with color graphics. 
Plans call for enhancement of the 150 
family with faster clocks and a more 
powerful processor. The 150 family 
will also be able to communicate with 
non-HP computers through an 
Ethernet-compatible networking 
scheme. 

The Touchscreen and 
Compactness 

You don't actually have to touch the 
screen to make the touchscreen work 
because the beams of light pass 
slightly above the surface of the 

screen. One reason for choosing the 
optical touchscreen was to avoid 
coating the display screen with a 
material that would impair the sharp­
ness of the display. Using a screen 
coat allows greater precision, but to 
take advantage of this precision you 
must point with a device much 
smaller than a fingertip. The smaller 
pointing devices seem to sacrifice the 
intuitive correctness of pointing with 
your finger. 

While the 9-inch screen contrib­
uted to the compactness of the HP 
150, it also reduced the size of the 
touch cells. You never have difficulty 
pointing to the defined touch areas 
at the bottom of the screen, or at the 
name of a file or program that you 
want to run, but a single character is 
difficult to select precisely. The cur­
sor keys provide an easy alternative 
for fine movements, and pressing the 
select key selects the desired object. 

The touchscreen also minimizes 
this problem in another way. The sys­
tem recognizes a touch when your 
finger breaks the vertical and hori­
zontal beams of light that cross above 
the object, and shows its recognition 
by displaying the object in inverse 
video. But a touch is not equivalent 
to a selection. The system only rec­
ognizes a selection when you with­
draw your finger from the area and 
the interrupted light beams again 
cross the screen to the photo re­
ceivers under the bezel. You can 
move your finger around the screen 
for as long as you want, and the 

A Potential User looks at the Software 

Phil Lemmons and I sat at his 
kitchen table late one night with the 
preview machine and prereleased 
copies of some of the software that 
Hewlett-Packard will offer for the HP 
150. The touchscreen concept 
sounded interesting, but the only 
way to determine how it worked out 
was to use it. 

Before trying any serious applica­
tions, we booted up the demonstra­
tion disk because I wanted to play 
with the graphics game. To create a 
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drawing, you must . first touch the 
screen in a least three places to mark 
the periphery. As I slid my finger 
around -the screen, a small dot of light 
followed it. When I lifted my finger, 
the dot changed to a highlighted bar 
about the size of a typical cursor. This 
was obviously the first end point for 
the drawing. I selected several points 
this way, touched the label Draw 
Graphic in one' of the eight function 
blocks (softkeys) at the bottom of the 
screen, and was fascinated as the 

drawing started from each point and 
filled in toward the center (photo 8). 

I hadn't touched the keyboard 
once, and I had learned everything 
I needed to know about using the 
HP 150 touchscreen: to select a point 
on the screen, I lift my finger, and to 
start an operation, I touch one of the 
highlighted blocks in the row at the 
bottom of the screen. 

Then I moved on to more serious 
work. 

The HP 150 will be packaged with 



system continues to highlight every 
object as your fingertip passes or 
touches it. When the desired object 
is displayed in inverse video, you 
simply withdraw your fingertip and 
the system acts on your selection. 
This visual feedback compensates for 
the limited precision of the array of 
touch areas. Whether the HP touch­
screen will meet your needs depends 
on the precision you require. If you 
need to select individual pixels, 
HPTouch won't do. But the touch­
screen takes care of much of the in­
teraction during applications pro­
grams, making many system-level 
operations effortless and natural. 
Touch is the easiest input device to 
learn and the hardest to give up. 

But can you use the touchscreen as 
an input device in your BASIC pro­
grams? Yes. Miles Kehoe of HP pro­
vided a quick example of a touch­
sensitive menu. (See photo 7 and 
listing 1.) 

If you wonder what it's like to use 
the touchscreen in more sophisti­
cated programming, read the pro­
gramming sidebar, 'Adapting Exist­
ing Programs to Use HPTouch: Pic­
ture Perfect, Diagraph, and Word­
star" on page 48. It describes Micro­
pro's experiences in adapting Word­
star (written in assembly language) to 
use the touchscreen and Computer 
Support Corporation's experiences in 
adapting the graphics programs Pic­
ture Perfect (written in BASIC) and 
Diagraph (written in Pascal). 

-Phil Lemmons 

MS-DOS, Microsoft BASIC, and a 
program called Personal Application 
Manager. I wanted to follow the pro­
cess a new buyer would-booting the 
operating system, formatting some 
disks, and copying the master. From 
there I would look at some of the 
application-software packages that 
will be available for the machine, in­
cluding some old friends that have 
been modified for the touchscreen 
and some new programs developed 
for the HP 150. 

Listing 1: This simple BASIC program will create the menu shown in photo 7. 
1000 ' 
1010 'Sample Menu Selection Sub-program us 
1020 'Provided by TLA. All Rights Reserved 
10 30 'use of these routines is permissible 
1040 ' 
1050 WIDTH 255 'Set 'infinite' screen width 

'Home up, clear display 1060 CLS$=CHR$(27}+"h"+CHR$(27}+"J" 
1070 ' 
1080 'FNLOCATE is similar to the LOCATE command in some BASICs 
1090 ' 
1100 DEF FNLOCATE$(ROW,COL}=CHR$(27}+"&a"+ 

STR$(ROW}+"r"+STR$(COL}+"C" 
1110 ' 
1120 'FNTOUCH 
1130 ' 

will define a touch field on the screen. The field 
will be three rows long and eight columns wide 
starting at the specified row and column. The 
character string to be returned is specified in 
the l ast parameter, and may be from 0 to 80 bytes 
in length. 

1140 ' 
1150 ' 
1160 ' 
1170 ' 
1180 ' 
1190 ' 
1200 ' 
1210 ' 
1220 ' 
1230 ' 
1240 ' 
1250 ' 
1260 ' 
12 70 ' 
12 80 ' 
1290 ' 
1300 ' 
1310 ' 
1320 ' 
1330 ' 
1340 ' 
1350 ' 
1360 ' 
1 370 ' 
1380 ' 
1390 ' 
1400 ' 
1410 ' 
1420 ' 
14 30 ' 
1440 ' 
1450 ' 
1460 ' 
1470 ' 
14 80 ' 
1490 ' 
1500 ' 
1510 ' 
1520 DEF 

1530 ' 

ESC 

The function as defined uses just one of many modes 
of touch field definition. The general form of the 
escape sequence is: 

z g <rowl> , <row2 > r <co ll > , <co12> c 

<0/ 1 > b <onen h > e <offenh> f 

<rptmode> m <a ttr> a <len > L <respo nse> 

where: 

The 'b' field determines whether a touch will beep; 

The ' e ' field specifies the video enhancement of the 
field whe n NOT being touched 

The 'f' field speci fies the video enhancemen t of the 
f ield when it IS being to uched 

The 'm' field specifies the type of field (ie, row/col 
reporting , ASC II (as shown here), etc.} 

The ' a ' field specifies when to repo rt (on touch, on 
release , or both) . ASCII mode is considered a 'keyboard 
repl acement', hence reports on touch only regardless of 
this field (just like a keyboard key) 

The 'L' specifies the length of the desired response string 

<response> indicates the string to return when touched and 
may inc lude a carriage return if desired 

FNTOUCH$(ROW,COL,CHARS$}=CHR$(27}+"-zg"+ 
STR$(ROW}+","+STR$(ROW+2}+"r"+ 
STR$(COL}+","+STR$(COL+8}+"c"+ 
"lblOe2f2mla "+STR$ (LEN (CHARS$)) +"L"+CHARS$ 

1540 REPT.MODE.ON$=CHR $ (27}+"-z2nlA" 
1550 REPT.MODE.OFF$=CHR$(27}+"-zON" 
1560 TOUCH.DELETE$=CHR$(27}+"-zD" 
1570 ' 

'Enable touch reporting 
'Disable touch reporting 
'Delete ALL touch fields 

1580' Di splay Ma i n Menu 
1590 ' 
1600 PRINT CLS$; 'Clear screen 
16}0 PRINT FNLOCATE$(O,20} ;"Sample TouchScreen Menu" 
16 20 PRINT FNTOUCH$(5,5,"1"}; 'Define touch field in 
16 30 ' row 5-7, column 5-13 to 
1640 ' return ASCII '1' 
1650 ' 
1660 PRINT FNLOCATE $(6 ,6} ;"Option 1"; 
1670 ' 
1680 ' 
1690 PRINT FNTOUCH$(10,5,"2"}; 
1 700 ' 
1710 ' 
1720 ' 
1730 PRINT FNLOCATE $(11 , 6} ;"Option 2"; 
1740 ' 

'Put label in field 1 

'Define touch field in 
row 10-12, column 5-13 to 
return ASCII '2' 

'Put label in field 2 

1750 'Now enable reporting and wait for a character 
1760 PRINT REPT.MODE.ON$; 'Turn on reporting mode 
1770 'Input single character from keyboard OR touchscreen 
1780 A$=INPUT$(l} 
1790 PRINT REPT.MODE.OFF$; 'Turn off reporting 
1800 IF INSTR("12",A$} =0 THEN PRINT CHR$(7};: 

GOTO 1760 
1 810 IF A$="l" THEN CHAIN"PROG1" 
1820 CHAIN"PROG2" 
1830 END 

'Did not type a 1 or 2 
'Selection 1 
'Must be Selection 2 
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Photo 8: A graphics-demonstration program by Hewlett-Packard for 
the HP 150. 

Photo 9: HP's operating system shell. Touch an application name 
to select it, then touch "Start Applic." to run it. 

P.A.M. 
When you boot the system, instead 

of the familiar A> from MS-DOS 
and a blank screen, you see Hewlett­
Packard's Personal Application 
Manager, PA.M., on the screen. 
PA.M. automatically displays in 
alphabetical order the names of all 
the installed programs on the disk. 
Photo 9 shows the first screen with 
several installed applications dis­
played. 

A small arrow pointed to the appli­
cation named Format A, and it was 
highlighted, so I knew this was the 
default selection. I simply touched 
the Start Applic. softkey and the for­
mat screen appeared, with several 
bars indicating disk drives (photo 10). 
I touched the second bar for drive B, 
typed a label for the disk when 
prompted, then touched HP Format. 
A small asterisk appeared next to the 
label. When the formatting was com­
pleted, the Exit Format softkey 
returned the P.A.M. main menu. 

Three touches to format a disk, and 
I didn't have to learn or remember 
any operating-system commands! 
The only time I used the keyboard 
was to type the optional disk-drive 
label. 

Hewlett-Packard decided early in 
the project to use the standard MS­
DOS operating system (although the 
company added some features-see 
the interview with Jim Sutton and 
John Lee on page 51) so that many 
popular software packages could run 
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on the HP 150. To facilitate learning 
and use of the system, they created 
PA.M. as a shell for the operating 
system. 

The first PA.M. screen (photo 8) 
demonstrates the convenient and 
simple user interface. This interface 
is common to all the programs 
Hewlett-Packard is offering for the 
HP 150: at the top, a program and 
menu name followed by a line for ap­
plication prompts and messages, and 
at the bottom, a row of softkeys 
followed by a line for system 
messages and the clock. (Hewlett­
Packard wasn't sure if the clock 
would be in the final version. Per­
sonally, I hope it is . I often lose track 
of time when I'm working on a 
computer.) 

The softkeys replace traditional 
function menus whose items are 
usually selected by typing in code let­
ters or numbers. In addition, each 
softkey in a row can lead to an entire 
tree structure of more softkey func­
tions accessed by touching the 
screen. 

The software discourages acciden­
tal selections. You must move your 
finger directly into the softkey area. 
Sliding to a softkey doesn't work. 
However, because you don't actually 
have to touch the screen, a finger 
hovering in the softkey area some­
times produces unexpected results. 
Selections are always highlighted for 
visual feedback, and in addition, 
when a softkey is selected, it clicks. 

The function keys at the top of the 
keyboard mirror the softkeys on the 
screen. You can carry out any opera­
tion named on a softkey using the 
corresponding function key. 

Now to copy the master disk. After 
I touched the CopylBackup softkey, 
screen messages prompted me to 
type the drive letters to copy from 
and to. When I entered A: (copy 
from) the names of all the directories 
and files on the disk in drive A ap­
peared on the screen. I chose the 
Copy File softkey when prompted; I 
suspected I could select any files I 
wanted to copy by touching the file­
names, and in fact, I could. As I 
moved my finger from one to an­
other, highlighting each in turn, the 
small arrow followed. Only names 
from which I lifted my finger re­
mained highlighted (photo 11). The 
Start Over or Unselect by Name soft­
keys undo selections. 

I wanted to copy the entire master 
disk, so when I finished playing with 
the touchscreen, I touched the Select 
All and Start Copy softkeys. The 
number of bytes available on the disk 
in drive B (in the counter at the top 
right of the screen) decreased until 
they matched the bytes available for 
drive A. The computer politely 
beeped when it was finished . 

Four touches (and two disk-drive 
letters typed) from the File Manager 
menu, and I had copied the master 
disk. 

In addition to the Copy Files func-



Photo 10: You can format disks in several drives simultaneously. Photo 11: Select files to copy btJ touching the filename on the screen. 

tion, P.A.M. has a Backup function 
that stores files in a compressed for­
mat. With this function, you can 
select files by name or date. The pro­
gram has enough intelligence to 
know when there is not enough 
space left on a disk for the next file 
and will fill the remaining space with 
smaller files, then prompt you to 
change disks. Users with hard disks 
will find the Backup function espe­
cially helpful for archiving data on 
floppy disks. 

The P.A.M. shell works. It simpli­
fies standard MS-DOS functions 
such as formatting and copying 
disks. Enhancements such as auto­
matically displayed directories are 
convenient. 

All the programs offered by HP are 
automatically installed to run under 
P.A.M., and programs added later 
are easy to install . You can customize 
P.A.M.-changing application . names, 
rearranging names on the screen, set­
ting any application to start automat­
ically-all by touching softkeys. Users 
who prefer standard commands can 
select the MS-DOS Commands ap­
plication on the main P.A.M. screen. 

When you have disks in more than 
one drive (the HP 150 can handle U 
disk drives), P.A.M. will display, 
alphabetically, the names of all the in­
stalled programs on all the disks 
along with the letter code for the disk 
drive. Disks in several drives can be 
formatted simultaneously. 

The P.A.M. instructions are easy to 

understand, consistent, and predict­
able. I used the system without once 
consulting a manual. There's no need 
to learn how to use the pointing 
device to position the cursor: there is 
nothing abstract about touching a 
particular place on the screen with 
your finger. In contrast, most com­
puter systems require users to learn, 
remember, and always type correct­
ly cryptic codes such as "dir a:" and 
"copy a:filename.xxx b:file­
name. xxx" in a precise and initially 
mysterious format. Utility programs 
created specifically for a touchscreen 
are remarkably easy to use. I wanted 
to see how touch changed some old 
friends: Visicalc and Words tar. They 
are among the applications that will 
be available when the HP 150 is in­
troduced. 

Visicalc 
I touched my way back to P.A.M., 

selected Visicalc, touched Start Ap­
plic., and saw Visicalc on screen. Just 
as in P.A.M., the top line of the 
screen contains the program and 
menu names, the second line a 
message, and at the bottom is the 
familiar row of softkeys. 

Rather than create a new work­
sheet, I chose one from the directory 
displayed in the File Manager. It's 
easy to move back and forth from any 
application to the File Manager. 
Touching the File Manager softkey 
puts the application on hold; the 
Back to Visicalc key sends you back 

where you were (see photos 12 and 
13). 

Of course, I immediately wanted to 
know if I could select a cell by touch­
ing it. I could, although it's a little 
tricky. It's easy to highlight the col­
umn you want, but positioning the 
highlighting on a particular row takes 
some practice. Still, it's often a lot 
easier than typing. 

The softkeys contain most of the 
Visicalc commands, and I was able to 
use touch alone to move cells, 
replicate, open multiple windows, 
and select format and printing func­
tions. Data can be transferred to a 
graphics program by touching a soft­
key (see photos 14 and 15). 

Experienced Visicalc users may 
find the familiar slash commands 
faster than touching softkeys. But 
they will be pleased with enhance­
ments like additional print functions 
(photo 16), cell formats and protec­
tion, and multiple windows. 

Word star 
My fingers did the walking back to 

the familiar Wordstar opening menu, 
touched a softkey to open a file, and 
typed a new file name. A screen, 
blank except for the softkeys, quick­
ly appeared (photo 17). Having the 
Words tar help menus on the screen 
would be redundant, so the help 
level is set to zero, allowing most of 
the screen to be used for text. 

I couldn't wait to try my nemesis, 
a block move. I succeeded in mark-
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Photo 12: You can move back and forth between an application and 
the File Manager btj touching softkeys. 

Photo 13: A worksheet selected via the File Manager (see photo 12) 
being loaded into Visicalc. 

ing and moving a block of text with 
a few touches on the screen and soft­
keys (photos 18 and 19). 

One of the most frequent objec­
tions to Wordstar is the difficulty new 
users have in learning and remem­
bering the multitude of command 
codes. The IBM PC version 3.3 
alleviates some of this problem by 
assigning 10 user-modifiable control 
codes to the 10 function keys and 
displaying labels across the bottom of 
the screen. The HP 150 version of 
Wordstar takes this idea a bit further: 
all the commands are on softkeys. 
Choosing a softkey label marked 
with lowercase letters produces more 
commands. Many of the softkeys 
lead to a whole tree structure of 
functions. 

Typists who prefer not to take their 
fingers from the keyboard can use the 
inherent Words tar commands or 
function keys. The keyboard has ded­
icated keys for common commands 
such as Insert Line, Delete Line, 
Clear Line, and Insert Character. 

The ability to touch the screen to 
position the cursor makes many edit­
ing functions much easier. However, 
because the touchscreen is accurate 
only to a 2-character width (see the 
interview with Jim Sutton and John 
Lee on page 51), you may need to 
use the keyboard for exact position­
ing. Of course, you can't touch what 
you can't see, but the keyboard facil­
itates scrolling with Roll up/Roll 
down and Next page/Previous page 
keys. 

In summary, the touchscreen im­
proves Wordstar and Visicalc. Al­
though these two programs are old 
friends to many of us, even the best 
of friends have a few nasty habits that 
we wish they could break. In the case 
of Wordstar and Visicalc, the nasty 
habit has been the refusal to under­
stand anything but control codes and 
command strings. HPTouch has re­
formed these two old friends and 
made them much more agreeable. 

Memomaker 
You might well ask why, if Word­

star is available for the touchscreen, 
HP would offer a second word pro­
cessor. HP's Memomaker is a simple 
word . processor, compatible with 
Wordstar and designed for people 

Photo 16: Visicalc print options can be selected and changed with 
touch. 

Photo 17: Wordstar on the HP 150. Softke1js with lowercase letters 
lead to another layer of functions . 
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Photo 14: To select a cell, touch it . 

who want a quick and easy way to 
enter text. 

Even with the advantages the HP . 
150 gives to Wordstar, many people 
don't need or want to learn how to 
use a full-featured word processor. 
That's why HP offers Memomaker. 
With touch to position the cursor and 
select softkeys, and dedicated key­
board keys for functions such as in­
serting a line and deleting a character, 
you don't need to learn or remember 
any commands. Most people could 
use Memomaker fully-to write let­
ters, create memos, and do rough 
drafts-without ever reading the 
documentation. 

As in Words tar, I used the touch 
feature to position the cursor and do 
block moves. I also tried changing the 

, ) 

'1 

Photo 15: HP's enhanced Visicalc aliows lnzultjple winiiow~ . . 

' . . . 1 {. . . 

right margin and realigning the text. can add'advanced features to Memo-
Touch makes these functions as sim- maker documi:mts! while someone 
pIe as they should be. (See photos 20 . unfamiliar with Wordstar can 1 use 
and 21.) Meinomaker 'to edit a 'Wdrdstar docu-

I could go to File Manager; select men!. Memomaker is a. gre?.t little 
files, and read them. into Memo- . ~ord processor for people who don't 
maker without ever using the key~ . want to do serious wpr<;i processing. 
board or learning any. commands' . 
(photo 22). 

Memomaker shows text enhance­
ments on screen-highlighting em­
phasizes boldface, and italic charac­
ters indicate underlining. ' Margins, 
tab settings, and standard memo for­
mats can be stored in format files and . 
read into a document. 

Because Memomaker and Wordstar 
are fully compatible, documents . 

. created in' one can be edit~d in: the 
other. An experience~ Wordstar lIser 

.Persorial Card' File' 
The demortstra,tion program for the 

HP 150 includes a sample of a nC\me 
and addre.ss program called Personal 
Card Fil'e (PCF). The screen for . this 
program has a dra.;Wjng that looks like , 
a typical rotary card inldex faun" on 
m,any desks: To access a .. 'card in the 
file, you touch a tab as if the card file 
were made of paper and pl~stic; to 
rotate ' the c;ard file~ touch the han- ' 
dlel'-again, as. you would with a 

. I 

. I 

/ . 

Photo 18: The cursor shows where I touched the screen . 
I 

Photo19: The result of d block move accomplished entitely by to~ch . 
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Adapting Existing Programs to 
Use HPTouch: Picture Perfect, 
Diagrapb, and Wordstar 

Two software houses experienced dif­
ferent levels of difficulty in adapting exist­
ing software for the HPTouch system of the 
HP 150 Personal Computer. Computer 
Support Corporation found it easy to adapt 
its graphics software, but Micropro had 
~ome problems because of the unusual in­
ternal structure of Wordstar. 

Picture Perfect .and Diagraph 
Picture Perfect is a general charting pro­

gram that makes it . easy to do business 
graphics, such as bar charts with three­
dimensional effects. Diagraph is a program 
that lets you draw flow charts, organiza­
tion charts, circuit diagrams, and the like 
by using a library of approximately 100 
primitives, including a variety of polygons 
and many common symbols. Computer 
Support Corporation 'Of Dallas, Texas, is 
adapting two programs to run on the HP 
150 and to use HPTouch. One program is 
written in Pascal and is being rewritten in 
the Pascal of the HP 150. The other pro­
gram is written in BASIC and is being con­
verted to the Pascal of the 150. 

Michael Kallet and Jack Hudler of Com­
puter. Support .explained how to use 
HPTouch this way: "You access the touch­
screen through theHP 150'5 AlOS (alpha-

numeric input/output system), which is in 
ROM. You need to write some low-level as­
sembly-language routines to access the · 
AIDS. The same linker on the 150 handles 
both assembly language and Pascal. 

"In fact, you access the touchscreen just 
as if it were any. other input/output device. 
You call an assembly-language routine to 
set up the mode of the touchscreen that you 
want to use. We thought we would always 
be defining touch areas in terms of coor­
dinates, checkinf.{ for touches within the 
coordinates, and then going to commands 
that were mapped to the touch areas. But 
the touchscreen has a mode that makes the 
touch areas actually return a particular 
value just as if they were keys on the key­
board. Another mode lets the user define 
an object by touching the screen. 

"The most useful mode is the one that 
makes the touch areas return keycodes. You 
turn that mode on and then set the touch­
screen to report when it's been touched. 
Then you read the keyboard and wait for 
the return of a keycode and a qualifier. The 
qualifier says whether the code came from 
the keyboard or the touchscreen. 

"Because of its different modes, the 
touchscreen is more powerful than you 
realize at first. You could use the row­
column mode all the time if you wished, 
but you end up using the mode that direct­
ly returns a particular value. 

"In interpretive BASIC, you can turn 
screen areas on and off with escape se­
quences. In Pascal; you make assembly-lan­
guage calls to AIDS routines. Interfacing 

d I DSN/LINK I 
DIF FILES 

Figure 1: This map shows the data transfer possible among the HP 150 applications. 
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to HPTouch is easy in either case." 

Adapting Wordstar 
Since Wordstar is written in assembly 

langUage, Micropro is using assembly-lan­
guage calls to the AIDS to adapt the 
popular word processor for HPTouch. Pro­
grammer Joe Masters reports, "For every 
character typed or screen area touched; you 
get information about which device the 
returned value came from, whether shift 
or control was pressed, and so on. This in­
formation comes to you from the console 
110 portion of the operating system. The 
AIDS interprets the information. 

"There are routines in the AIDS for 
writing a line to the screen, writing an en­
tire screen, getting coordinates from the 
screen, and so on. The existing Wordstar 
makes multiple single-character output 
calls to write a line. With the HP 150, you 
can write an entire line at a time by call­
ing a routine in the AIDS. It's difficult to 
get used to, but once you do, development 
goes much faster." 

Kirk Hurford, manager of Micropro's 
OEM support group, explained the method 
of adaptation: "In adapting Wordstar for 
specific hardware, we go directly toward 
the 110. Wordstar operating in the 
MS-DOS environment has much slower 
I/O because of the path that it takes 
through the operating system. In the case 
of the HP 150, the effect that we put forth 
.to improve performance is sophisticated. 
There is a fair amount of intelligence with 
which Wordstar makes decisions as it's up-

desktop cardfile. (The "At a Glance" 
box on page 41 shows the card file in 
action.) 

PCF is designed to keep a handy 
list of names and addresses (which 
can be used in Wordstar form letters 
via Mailmerge). Key-field data ap­
pears on the tabs, and the file is 
sorted in key-field order. To search 
and select data for an abbreviated 
version of the card file, select fields 
and type the criteria. 

PCF is not meant to be a database 
program, so all the data from PCF 
can be transferred to Condor, a 
relational-database program, for 
more sophisticated manipulation. 

Graphics 
With the high-resolution screen 

and a good selection of plotters 



dating the screen. Wordstar uses different 
AIDS calls based upon what it knows it's 
going to do. When it's updating characters, 
for example, it uses different functions from 
those it would use when it knows it's go­
ing to write an entire line. 

'Without the AIDS, we would not have 
achieved the high level of I/O performance 
that we have on the 150. The only other 
version of Wordstar that is as fast is the 
latest version for the IBM Pc. That took 
three programmer months. Achieving the 
same speed on the HP 150 took five pro­
grammers weeks." 

Masters made it clear that the hard part 
of adapting Wordstar for the 150 was on 
the Words tar side, not the HP side. "The 
part of the adapting that has to do with 
the touch interface itself is self-explanatory. 
The documentation and a test program 
have examples of using the AIDS. But 
what we're doing on the Wordstar side is 
difficult." 

Hurford explained why: 'Wordstar is 
14,000 lines of assembly-language code. 
The customization of the HP 150 is com­
plex even though we get the information 
that we need from the AIDS instantly. It 
tells us where to go on the screen. The hard 
part is telling Wordstar how to get there." 

'Wordstar identifies a screen location," 
Masters said, "not by referring to coor­
dinates on the screen but as a 24-bit posi­
tion in the file. There are lots of transla­
tions that have to take place to make Word­
star understand what the AIDS has told 
it." 

available from Hewlett-Packard, it's 
not surprising that HP will be offer­
ing three graphics programs for the 
lSO-its own Series 100 Graphics plus 
two from Computer Support Cor­
poration (Picture Perfect and Dia­
graph). 

The Series 100 Graphics can use 
data from Visicalc or Condor to plot 
bar charts, line graphs, pie charts, 
and scattergrams on paper or slides. 
You can transfer data in, select pen 
colors and shading, choose options 
such as horizontal or vertical orien­
tation, and pick paper type all by 
using touch. Photo 23 shows the 
Series 100 Graphics screen. 

Photo 24 shows a bar chart created 
with Picture Perfect. Because of the 
HP lSD's high resolution, the bar 
chart assumes an almost three-

Photo 21: Realigning a block of text for the new right margin can be accomplished entirely 
with touch. 

Photo 22: You can store memo formats in a separate file and read them into Memomaker. 
The asterisk in the Help softketJ shows Help is toggled on. 
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Photo 23: Series 100 graphics from HP use touch to select pen color, 
style, and the functions you see on softkeys. 

Photo 24: A Picture Perfect bar chart demonstrates the high character 
resolution on the HP 150. 

dimensional appearance. Softkey 
menus can be used to define and ad­
just charts. Help messages contain 
key words that can be touched for 
additional help. 

Diagraph can be used for flow 
diagrams, organizational charts, 
schematics, network design, slides, 
and presentation aids. Symbols on 
the screen help nonartists create . 
sophisticated drawings. You can 
move, connect, and expand the sym­
bols by touching the screen. 

Communications and File 
Transfers 

To use the HP 150 as a terminal for 
communications, simply boot up 
P.A.M., touch the Terminal softkey to 
access the four configuration menus, 
then, using touch or the keyboard, 
enter or change information to set a 
configuration. 

Instead of typing configuration 
data, you can use touch to select data 
on the screen. For example, the 
"baud rate" prompt displays a new 
bit-per-second rate with each touch. 

For file transfers, Hewlett-Packard 
offers the DSN (Distributed Systems 
Network)/Link program. DSN/Link 
can transmit both ASCII and binary 
data. 

Transfers to the HP 3000 are easy 
and include error checking. Name 
the file you want to send or receive 
and initiate the transfer by touching 
the screen. Transfers to other com­
puters require customization, but log­
on procedures and repetitive com-
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mands can be stored in a file, and a 
softkey may be assigned for those 
files so they can be accessed by 
touch. Transfers to HP 120s, 125s, and 
150s can be made without a host­
computer connection. Transfers can 
be unattended, and the program in­
cludes automatic logging to disk and 
printers. 

Data Transfer 
When HP decided to offer popular 

software packages on the HP 150, the 
company worked on facilitating data 
transfer between them. Figure 1 illus­
trates the possible data transfers 
among Words tar, Condor, Visicalc, 
Memomaker, PCF, and graphics. am 
Sutton and John Lee explain how 
they accomplished data transfer on 
page 51.) The data transfer isn't as 
extensive as it would be in a fully in­
tegrated program designed for this 
purpose, but there is probably 
enough movement possible for most 
applications, and most transfers can 
take place using softkeys alone. 

What Makes It Magic? 
It's not just the touchscreen that 

makes this machine magical. It's the 
combination of ease of use, sophisti­
cation, and low price. 

The decision to use a standard MS­
DOS operating system means soft­
ware houses can quickly modify their 
popular software packages for the HP 
150. Users familiar with these pro­
grams can easily switch to touch. 
Novice users will find difficult pro-

grams are easier to learn with the 
touch interface. 

The modification of applications to 
use a common user interface gives a 
cohesiveness and predictability to all 
the programs on the HP 150. P.A.M., 
HP's solution to the MS-DOS A> in­
terface, gives new users a place to 
start and makes utility commands 
convenient for everyone. 

But users who wish to can ignore 
the touchscreen in P.A.M., or any 
other features that don't appeal to 
them. Few, however, will ignore 
touch. Pointing to a spot on the 
screen is natural, and HP has paid 
careful attention to preventing ac­
cidental selection by touch. Mistakes 
are less fikely than with a traditional 
system that uses keyboard keys to 
issue commands. Anyone can quick­
ly begin using this system and its ap­
plications. 

The HPTouch interface isn't flashy. 
It lacks spectacular effects such as 
desktops full of icons and overlap­
ping windows. These omissions 
don't cause any sense of deprivation; 
in fact, they help achieve a simplic­
ity that contributes to the system's 
elegance. 

Although elegance can suggest for­
mality that often signals "don't 
touch," the HP 150 invites us to touch. 
That makes the HP 150 as inviting as 
it is elegant. Certainly the HP 150 
represents real progress toward the 
goal of putting high technology at the 
disposal of ordinary people. 

-Barbara Robinson. 



An Interview: The UP 150' s 
Design-team Leaders 

by Phil Lemmons and Barbara Robertson 

Jim Sutton and John Lee led the design team for the "Magic" personal computer system, now known as the HP 150. Sutton 
is a research and development section manager in the personal software division. Lee is a research and development project 
manager in the personal office computer division . Both talked to BYTE West Coast editors Phil Lemmons and Barbara Robertson 
at Hewlett-Packard's offices in Sunnyvale, CA. 

BYTE: What are the most innovative 
things about the HP 150's hardware? 
Lee: The touchscreen and the com­
pactness. The touchscreen is not a 
new input device, but getting it into 
the box and lowering manufacturing 
costs took a major effort . 
BYTE: How did you go about doing 
that? 
Lee: We researched the touchscreen 
and did some preliminary models, 
trying to get it to work with very in­
expensive standard LEOs and 
photo diodes. 
BYTE: You used the optical approach 
because of inexpensive parts? 

Lee: Well, the optical approach 
means we don't have to put a special 
film on the CRT that reduces the con­
trast and visibility. Also, with the op­
tical approach, you usually don't 
have the radiation problems that you 
get with other types of signals going 
across the screen. We also made sure 
our design provides ways of loading 
the parts so that each individual cell 
doesn't have to be adjusted separate­
ly. That reduces our production cost. 
Sutton: One of the other issues in 
selecting that particular mechanism 
for having a touchscreen was to make 
sure it would be at least as reliable as 

the other components in the system. 
Some of the technologies that we 
looked at early on didn't seem to 
promise that kind of reliability. With 
this particular technology, the touch­
screen would not be the first point of 
failure in the system. 
BYTE: How did you decide what res­
olution the touchscreen should have? 
Lee: As far as resolution is con­
cerned, it's really the pointing 
device's resolution that matters more 
than the screen's resolution. The 
sharper the pointing device, obvious­
ly, the more precisely you can point. 
A light pen can get close to a pixel 
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resolution, but we considered having 
to pick up a special device with a wire 
attached to it less friendly. So our 
resolution requirement was the end 
of a pencil. That was the smallest size 
we could deal with. Normally you 
deal with finger size, which is larger 
than pen size. 
BYTE: Did you decide to use touch 
and begin thinking of how it might 
be used, or did you originally look 
for another input device? 
Lee: We were really looking for a 
friendlier way of interacting with the 
computer. We had already used 
labeled softkeys on the screen that 
match a top row of function keys. The 
softkey labels could change when the 
keys changed their functions, but 
their use was limited by the key­
board. 
Sutton: Originally, touch was an op­
tional feature. Over the course of the 
development of the product, we con­
vinced ourselves first of the value of 
touchscreen and second of our abili­
ty to manufacture it for a cost low 
enough to make the touchscreen a 
standard feature of the product. 

We also had some customers 
directing us toward the touchscreen 
as an input device. HP has a partner's 
program in which we work with cer­
tain major customers in a very active 
role and reveal to them some of our 
future products with an agreement 
that they won't reveal them. In 
return, they give us some valuable in­
sights into the products. Some of 
these customers played significant 
roles in deciding on the touchscreen's 
role in this product. 
BYTE: Did anyone argue for elimi­
nating cursor control or program­
mable function keys, forcing people 
to go through the touchscreen 
interface? 
Lee: I think it was originally designed 
so that you were able to do anything 
from the keyboard because at that 
time the touchscreen was optional. 
Sutton: Nothing restricts you from 
using the keyboard as the only mode 
of cursor positioning. Customers 
who choose to do coding might use 
the keyboard rather than the touch­
screen mode. But in some 'applica­
tions-for example, on a shop floor­
there might be no more than a cou-
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pIe of dozen possible input choices. 
Then it would be perfectly reasonable 
to put up the 24 possible choices so 
that someone wearing a heavy 
leather glove could poke at the touch­
screen and use it as the total input 
system. 
BYTE: What was the process by 
which you designed the keyboard? 
Sutton: A group was formed to try 
and unify HP's planning for key­
boards, and it did a thorough study 
on the ergonomics of the keyboard. 
BYTE: How did you do that study? 
Sutton: I understand it was done by 
reviewing all of the external studies 
that have been done as well as re­
viewing the ergonomic standards 
established and particularly the Euro­
pean standards. 

Our resolution 
requirement was the 
end of a pencil-the 

smallest size we could 
deal with. 

BYTE: According to the International 
Standards Organization? 
Sutton: Right. We also did a lot of 
testing with a number of mock-ups 
that we built. The tilt and swivel fea­
tures of the main unit are because of 
the same international ergonomic 
considerations. 
BYTE: Does moving to a different 
part of the world affect the touch­
screen? 
Lee: There are differences as you 
move into the Southern Hemisphere, 
where the magnetic fields are dif­
ferent and affect the convergence on 
the CRT. After we have converged it 
and centered it for the Northern 
Hemisphere, there is a shift when we 
take it to South America. The user 
can realign the touchscreen by using 
one softkey that brings up an align­
ment grid on the screen. 
BYTE: What are you aligning at that 
point? 
Lee: There is a set of holes you can 
see on the side of the plastic bezel. 
That's where the light beams come 
through . We put a grid on the screen 
in graphics, and you position the 
whole graphic screen to align with 

the holes. In fact, that would prob­
ably be necessary in the Northern 
Hemisphere if you dropped the ma­
chine and the yoke at the back moved 
a little. 
Sutton: Our production engineers in 
manufacturing have been quite con­
cerned with making sure we had an 
adequate solution to this problem. 
The need for adjusting the screen has 
been minimized, but if it becomes 
necessary it's easy. 
BYTE: What was the most difficult 
part of the hardware design? 
Lee: The compactness, fitting every­
thing into the box. That-and also 
meeting all the regulatory standards 
set up by FCC and OBE. 
BYTE: DBE is the German equiva­
lent of our FCC? 
Lee: Yes. HP also has its own en­
vironmental standards to meet. 
BYTE: Those are more stringent than 
the FCC standards, or unrelated to 
the FCC? 
Lee: The FCC deals only with radio 
interference. We have standards deal­
ing with shock test, transportation, 
and electrostatic discharge (so that if 
you are charged and touch the box, 
you will not cause the system to 
reset). Actually, the most important 
thing for any computer user is data 
integrity. We try to make sure that 
nothing that the user can do will 
ca~se loss or corruption of data. 
Every bit counts. 
Sutton: You were asking about the 
keyboard earlier. In fact, although we 
get our key switches from a very 
good vendor, and the vendor does 
extensive testing, we subjected all key 
switches to millions of keystrokes 
with mechanical hands, off-center 
keystrokes with millions of repeti­
tions, and so on . This testing iden­
tified some problems so we went 
back to the vendor and collaborated 
until we got solutions to those prob­
lems. That's fairly typical. Usually we 
have standards internal to HP that are 
higher than any of the standards that 
come from regulatory agencies. 
BYTE: What did you have to do to 
get everything into that little box? 
Lee: Well, there are some design 
trade-offs. For example, not using an 
8086, which would require a 16-bit 
bus instead of the 8088's 8-bit bus. In 



general, when you do logic design 
you have to pick parts very carefully 
to make sure you don't use too many 
S51 (small-scale integration) parts. 

Also, you make sure that the chips 
will be in sync. The 8088 needs a lot 
of support chips, and the major func­
tional chips must talk well to one an­
other so you can massage the signals 
going from one to the other. 
BYTE: What sort of a CRT is neces­
sary to get the resolution so high on 
a 9-inch screen? 
Lee: The CRT itself is not the major 
problem-it's the electronics that 
drive it, the discrete analog circuitry. 
We run at about twice the frequency 
that people normally run, so our 
analog circuitry has higher frequency 
response requirements. That usual­
ly creates the much higher resolution 
you see on the screen. 
BYTE: The graphics are very fast. 
What did you do to make them that 
way? 
Lee: There are both hardware and 
software factors. First, we have one 
gate array that handles our graphics 
display. Second, there is a careful 
design of the algorithms that do the 
graphics. We have a very strong 
graphics group that understands the 
algorithms of doing vector drawing, 
area fill, and so on. 
BYTE: The gate array plays the role 
of a video-controller chip? 
Lee: That's right, for the graphics. 
BYTE: What about character­
oriented I/O? 
Lee: There's a separate controller. We 
have two planes, a graphics plane 
and an alphanumeric plane. A Stan­
dard Microsystems 9007 does the 
alpha control. It's a highly functional 
chip that replaces a lot of peripheral 
chips needed with the other con­
trollers we have been using. The 9007 
also does a lot of things itself without 
requiring the processor to support it. 
Even if the processor stops, the 
screen will not. The screen will be 
refreshed properly. 
BYTE: Is some RAM (random-access 
read/write memory) dedicated to 
graphics storage, or is it all one con­
tinuous address space? 
Lee: It's one continuous address 
space, but there are separate RAMs 
for the display because they need 
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much faster access. We use some 
static RAMs. 
Sutton: One of the other things that 
makes graphics fast from an applica­
tions point of view is the additional 
level of interface to graphics that is ac­
cessible without going through some 
of the overhead associated with the 
operating system. 
BYTE: The GIOS? 
Sutton: That's right. The graphic I/O 
system allows an application using 
this level of interface to do so without 
incurring some of the overhead that 
would otherwise be necessary. 
Lee: That software interface also has 
some other very important purposes. 
Most computers actually go directly 
to the hardware in order to enhance 
their performance. That poses a very 
serious compatibility problem in the 
future, because hardware will 
change. The GIOS and AIOS (alpha­
numeric input/output system) inter­
faces give you high performance but 
are software, so future products can 
be made compatible. 

BYTE: Looking at other controllers, 
what microprocessor is in the key­
board? 
Lee: I guess it would depend on what 
you call the keyboard. The keyboard 
itself has no microprocessor in it, just 
a few random logic chips. We use an 
8041 on the main processor board to 
handle the touchscreen and the key­
board. 
BYTE: Tell us a little bit about the 
HPIB (Hewlett-Packard interface 
bus) and how that affects adding pe­
ripherals to the system. 
Lee: The HPIB has been accepted as 
an IEEE standard and we conform to 
it . That bus provides the flexibility to 
add a lot of peripherals through one 
connector in the main unit. You can 
just tie in the whole daisy chain with­
out any restrictions, except for the 
electrical and loading restrictions. 
You can add disk drives and plotters 
and printers through the same bus. 
BYTE: What CPU chips did you con­
sider, and why did you choose the 
SOSS? 
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lee: The personal computer market 
tends to be mainly concentrated on 
the Intel processor family. The Intel 
family was chosen so we could run 
an industry-standard operating sys­
tem. Other HP divisions are develop­
ing systems based on other pro­
cessors, focusing on the Intel family. 
BYTE: Will the hardware be an open 
system? Will you cooperate with 
companies that want to make add-on 
products? 
lee: Definitely. 
BYTE: Does that apply to software as 
well? 
Sutton: Yes, it does. 
BYTE: The power supply in the 
main unit is 120 watts. Isn't that 
unusually large for a power supply 
that isn't also supporting disk 
drives? 
lee: We computed the power re­
quirement for up to 640K bytes of 
RAM, with all the processors, the 
video, plus an internal thermal 
printer ... 
BYTE: The power for the printer is 
in there, too? 
lee: Yes. The power supply will sup­
port the printer and we have some 
left over for the option cards. In fact, 
some of the option cards could take 
quite a bit of power. 
BYTE: Can you print the screen 
image at any time with this system? 
Sutton: Yes, that's true, but with one 
caveat. It's really printing the inter­
nal memory image, not the screen, as 
you might expect. There are separate 
planes for graphics and alphanumer­
ics, and, generally, you can print the 
normal alpha you see on the screen 
and the graphics you see on screen, 
but if you are seeing 'alpha on top of 
graphics with both planes displayed 
at once, you cannot get those printed 
out and overlaid correctly. 
BYTE: What manages the HPIB and 
the serial ports? 
lee: The HPIB is managed by an 
HPIB controller chip from Texas In­
struments, and the serial ports are 
managed by the NEC 7201 serial pro­
tocol controller. 
BYTE: Did you make changes in 
hardware because of things that 
came up in the software? Jim, was 
there anything you asked John to do 
so that you could do something you 
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were having trouble with? 
Sutton: Clearly we made changes in 
the firmware because of things that 
came up in the applications. John's 
role has been primarily the firmware. 
He's been very helpful to us in terms 
of being able to provide the right 
kinds of AIOS and GIOS calls for us 
to be able to get the very high screen · 
performance that we want. 
BYTE: John, you actually did the 
AIOS and the GIOS? 
Lee: A lot of people got involved in 
that because it involves everything 
from the operating system to. . . 
Sutton: However, the answer's yes. 
BYTE: What about manufacturing 
methods? Is HP active in automated 
manufacturing? 

Changes were made in 
the firmware because 

of things that came up 
in the applications. 

Sutton: We are increasingly inter­
ested, as are all companies, in this 
area, to both improve our quality and 
reduce our manufacturing costs 
through factory automation. If you 
walked out through the back room 
you would see some strange-looking 
robots making their way among the 
various devices. 

We also have manufacturing repre­
sentatives involved at extremely early 
stages in the design of any product 
like this, to make sure that the prod­
uct is easily manufacturable with the 
kind of quality that we like to have 
associated with HP. 
Lee: Manufacturability is an issue 
that's addressed on day one. It affects 
some of the things that we do-how 
the boards are laid out, where the 
holes are and how many screws we 
need, and other such considerations. 
Currently I would guess our most 
automated process is building the PC 
board. Production is automated and 
so is testing. 
BYTE: You already have disk drives 
in different sizes that use the HPIB, 
so all the 31f2-inch, SIf4-inch, and 
8-inch drives are available for the 150 
at its announcement? 

Lee: Right, all those drives, the Win­
chesters and floppies . 
BYTE: How compatible is the 150 
with IBM PC software? 
Sutton: Software that was written 
originally for the IBM PC is transport­
able directly into our environment so 
long as it doesn't depend on special 
hardware features of an IBM device 
and uses vanilla MS-DOS calls. If it 
does use vanilla calls, then it will 
work equally well with our vanilla 
MS-DOS. Of course, our graphics 
resolution is somewhat different, so 
things that are written to make 
specific use of our graphics may not 
be directly transported to the IBM 
Pc. Conversely, things written to 
make use of special features on the 
IBM PC may not be directly trans­
portable to the HP 150. People will­
ing to make the effort of using special 
features in the IBM PC environment 
may well like to use the special fea­
tures in our environment. For exam­
ple, to be able to get the kind of 
screen performance that we have. 
BYTE: Will you be offering a Win­
chester drive unit with the same 
form factor as the double micro­
floppy unit? 
Sutton: Yes. Those units will be avail­
able at first shipment of the 150. 
BYTE: Did you consider developing 
your own operating system with 
perhaps an iconic interface and bit­
map graphics, with your own appli­
cations integrated into that? 
Sutton: Yes. We did a significant in­
vestigation and a reasonable amount 
of work on our own interface and an 
operating system that provided some 
substantial additional features over 
MS-DOS. But we viewed access to 
software already in the marketplace 
as critical to the success of the prod­
uct. We decided to use MS-DOS for 
that reason. We would like to provide 
an extremely wide variety of in­
dustry-standard software at the same 
time we provide another rich set of 
our own software, which will be 
more valuable than competitive prod­
ucts in the marketplace. 
Lee: Users should not really have to 
be aware of what operating system 
the software is running under. What 
they're more concerned with is how 
they're interacting with the system, 



and that's really through a shell or a 
program that's running on top of 
what traditionally is called an oper­
ating system. I think we achieve the 
added user-interface capability with­
out having to change the standard 
functions that MS-DOS provides. 
BYTE: How would you describe the 
operating-system architecture? Where 
does the touchscreen fit into 
that? 
lee: The touchscreen is just another 
device in the system. 
BYTE: Handled the same way the 
keyboard is? 
lee: Handied similarly to the key­
board. 
BYTE: Where do the AIOS and 
GIOS fit in? 
lee: You can view them as an exten­
sion of MS-DOS functions. What we 
want to do is design compatibility for 
future products at the operating-sys­
tem level. MS-DOS is a standard 
operating system and changing it 
would make it nonstandard. But we 
still want to define a variety of new 
functions that a standard system can­
not provide. So all the new functions 
fit within the MS-DOS definition. 
What we do is go through the I/O 
control path of MS-DOS system calls 
to access all the AIOS and GIOS 
functions. 
BYTE: What is the AIOS? 
lee: In a nutshell, what AIOS does 
is replace what current systems do to 
write directly to video. That's the 
main goal of AIOS as far as output 
is concerned. We want high perfor­
mance and multifunction capability 
to write to video and much tighter 
control of what people see on the 
screen. We provide that functionality 
while at the same time hiding all the 
hardware dependencies of the sys­
tem. We defined a logical interface 
that can be transferred. 
Sutton: You can think of AIOS and 
GIOS as being at a lower level than 
MS-DOS. They bypass some of the 
things that would normally go on in 
terms of typical device output in MS­
DOS. At the same time, the AIOS 
and GIOS are in essence at a higher 
level because instead of being char­
acter-oriented in terms of its output, 
for example, they can deal with large 
blocks of text going to the screen at 
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once. As a consequence, you can 
bypass many of the inefficiencies of 
the usual way of getting to the 
screen, and at the same time do 
things in large blocks of data rather 
than a character at a time. The net 
result is multiplicative, making the 
actual screen transfer rates very high. 
lee: The input our system allows is 
very important. In a standard system 
input is single-character-oriented; hit 
one key, and you get one character. 
That is very limited information. For 
example, the up-arrow key is a non­
ASCII (American National Standard 
Code for Information Interchange) 
key, so you have no standard ASCII 
representation of it in one' byte. To 
give the application better control of 
how the keyboard is actually used, 
you have to enhance input capability. 
BYTE: How is transfer to the screen 
handled under the GIOS? 
Sutton: There isn't blocking of data, 
but there are high-level operations 
such as polygonal fill and vector 
drawing. These are all handled as 
single operations, so logically you 
might consider that blocking of data. 
I can specify a polygon and fill it, and 
I don't have .to send all the vectors to 
do the fill. A variety of fill patterns 

and line styles are all built directly in 
as GIOS functions. 
lee: Most operating systems are 
basically designed so that you have 
a computer and two wires talking to 
a terminal. You view console I/O as 
talking serially to a terminal outside 
of the computer, and that basically is 
a low-bandwidth path. We wanted a 
path whereby data goes out in a 
parallel fashion. The AIOS and GIOS 
achieve that. 
Sutton: We can frequently write the 
entire screen in the blink of an eye. 
With that capability I don't have to 
wonder about algorithms that will 
rewrite the precise part of the screen . 
that's changed. We've found that 
using the I/O structure simplifies a 
number of the programs that we do. 
For example, in our extended version 
of Visicalc, we don't write the whole 
screen; we're more intelligent than 
that . We write columns when the 
screen scrolls because we can write 
a column as a block on the screen. 
And we can do the things very rapid­
ly. A trick we haven't made use of, 
but which I'm sure is awaiting ex­
ploitation in some future product 
from us or an outside vendor, is to 
make use of the two separate planes 
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of screen memory. If you are doing 
something in a graphics application 
and all your menus are completely 
active in the alpha plane, bringing up 
a menu just consists of turning on the 
alpha plane. This means you can fill 
an entire screen with a touchscreen 
menu instantaneously. And as quick­
ly as the person touches the item of 
interest on the menu, the menu can 
disappear, leaving the graphics intact 
on the screen. The I/O structure sug­
gests a number of novel uses. 
BYTE: You did your work in Pascal. 
Did you consider other languages? 
Sutton: Actually, we did consider and 
used other languages for that matter. 
We actively considered using Pascal 
from a number of independertt ven­
dors instead of the Pascal from the 
HP 3000 and considered using C as 
a language. 
BYTE: Why did you choose Pascal 
over C? 
Sutton: There are a variety of 
reasons. We like to get a great deal of 
the work done inside HP in a stan­
dard language so that it's easy to port 
around to other environments. For 
example, our Visicalc will be available 
on the 3000. And that's because we 
were able to write the program once. 
Then with changes to the I/O struc­
ture going to the screen, we were able 
to make that product run on both 
machines. 

To be frank, we also wanted to have 
control over the quality of the lan­
guage. If things turned out to be gen­
erating code that was too large for us, 
we knew we could go in and op­
timize the compiler. 

Some of the utility programs in the 
system are written in C, but for utili­
ties specific to the 150, it wasn't im­
portant to have a language with great 
porting capability. It made more 
sense to choose a language for other 
considerations, such as generating 
smaller or faster code. 
BYTE: Is P.A.M. the utility that 
you're talking about? 
Sutton: Part of P.A.M. was written in 
C and part in HP Pascal. 
BYTE: Will you be able to write pro­
grams that use the touchscreen in 
any language? 
Sutton: Any language can use touch 
already. There's nothing magic about 
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touch . The touchscreen is controlled 
at the simplest level by escape se­
quences. I send those escape se­
quences just as if I were, if you will, 
printing them. And if I know what 
the escape sequences are, I read in 
my manual the escape sequences to 
activate a touch area at some certain 
area, then l' can do that in any 
language. 
BYTE: How did you decide what 
percentage of the resources, includ­
ing memory, would be devoted to 
ease of use? How important was ease 
of use? 
Sutton: We wanted to differentiate 
the 150 from other products in this 
marketplace, and ease of use was one 
of the critical differentiating factors, 

It has always been our 
goal to use popular 

software packages and 
to develop some of our 

own. 

which is one of the reasons, of 
course, that we settled on the touch­
screen. 

We have a fairly formal procedure 
at HP for passing external specifica­
tions through a rigorous review pro­
cess before the product is actually 
started . But I don't think we made a 
conscious decision during that pro­
cess as to what amount of resources 
we would devote to ease of use. Our 
most important constraints, I think, 
are memory and disk size because we 
want everything to run on our small­
est-capacity disks. Those are impor­
tant constraints, and some ease-of­
use features do take machine re­
sources. For example, we wanted to 
prevent the possibility of invalid in­
put. I think it's quite easy to enter in­
valid inputs and have the machine 
not object to them in some of the 
products we see on the market. The 
machine may not blow up, but it will 
do something that is inconsistent 
with the inputs. To us, ease of use is 
important in things as small as that 
to things as large as using the touch­
screen. It all takes effort and code and 
size. 

BYTE: Did you know from the be­
ginning that you wanted to use 
popular software packages on your 
machine? 
Sutton: Yes; that has always been a 
goal. 
BYTE: When did you decide to also 
develop some of your own software? 
Sutton: That's always been involved 
in the machine also. 
BYTE: To what degree do the appli­
cations transfer data among them? 
Sutton: We have modified existing 
applications or worked with vendors 
to modify the applications to use the 
high-speed I/O and touchscreen fea­
tures, and also, in a more limited 
way, to have the ability to move data 
back and forth. We've often reworked 
our own applications to facilitate the 
data transfer. For example, our own 
card-file package has been tested to 
make sure that its data can be trans­
ferred to and from the Condor data­
base package. In the same way, we've 
made sure that our own Memomaker 
editor is able to transfer data between 
itself and word-processing packages 
from outside vendors. We facilitate 
the transfer by using outside vendors' 
file formats directly or by having easy 
ways to get between our format and 
theirs. 
BYTE: You can move information be­
tween the Personal Card File and 
Condor and between the Personal 
Card File and Wordstar's Mailmerge 
program. Did you try for greater data 
transfer? 
Sutton: Yes. Our inability to do a 
greater degree of data transfer is in 
some sense a limitation of MS-DOS. 
One reason we thought about build­
ing our own operating system was 
that we knew that with it we could 
give the appearance of integrating 
separate, independently written pro­
grams. We may yet be able to accom­
plish that through other mechanisms 
or through future releases of MS­
DOS. 

To transfer data among our own 
applications, we have a mechanism 
that might be considered similar to 
Unix pipes. 
BYTE: What functions does the file 
manager provide for applications? 
Sutton: Well, fundamentally, it pro­
vides consistency across all applica-
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tions, whether in-house or proprie­
tary. The user has a consistent way 
to get at data and files on the system. 
So, for example, using the file 
manager, a person can readily view 
any directory on any disk, see that 
directory sorted in alphabetic order, 
and by simply pointing to a file cause 
that file to become the object of in­
terest to the application. In addition 
it provides more functions-in fact, 
better functions-than conventionally 
available in packages like Visicalc or 
our previously existing graphics 
packages. 
BYTE: How did you decide what en­
hancements to add to Visicalc? 
Sutton: We looked at a number of 
spreadsheet packages that are avail­
able in the marketplace today, includ­
ing the Advanced Visicalc package. 
Then we compiled a prioritized list of 
features we would like to see in the 
package. From that list we chose the 
features that we could accomplish in 
the time frame that we had for the 
product. We expect to continue add­
ing important extensions to Visicalc. 
Our special interest right now is how 

would rewrite only the column that 
would move the whole screen over 
and then write only the new column, 
both of which are AIOS functions . 
BYTE: You've been working with 
lots of independent software ven­
dors. Do you .have a mechanism in 
place for looking at proposals from 
ISVs (independent software vendors) 
and from independent, one-man 
programming firms that want to 
write for the HP 150? 
Sutton: We have a mechanism in 
place and a better one will certainly 
be on the way by the time this article 
appears. We are doing two things 
simultaneously. One is actively 
soliciting all the vendors of top soft­
ware packages in the marketplace, 

A special interest is 
how to tie spreadsheet 

packages to a larger 
network environment. 

to tie spreadsheet packages to a larger and the second is being receptive to 
network environment. the ideas of smaller vendors who 
BYTE: How did you speed up soft- desire to participate. At the moment, 
ware written in high-level lan- we have an ISV cookbook that helps 
guages? vendors use all the features we've de­
Sutton: Our approach has been to scribed. We also offer vendors tech­
develop the languages in a fairly nical support and the physical 
straightforward approach in the 3000 hardware. 
environment and to bring those lan- In the future we will have parallel 
guages across to the 150. We used the R&D and marketing activities : a com­
results of that as a basis for analysis plete R&D lab within the personal 
on where we could tune and improve software division, whose entire 
performance. First and most obvious orientation is toward helping ISVs 
was to modify all the I/O to use the develop software for this machine, 
AIOS/GIOS to improve performance. and a parallel marketing organization 
In addition, monitors tracked time helping from the marketing side. 
we spent on particular blocks of code. BYTE: What was the hardest part of 
We used this to determine where, for the whole project? 
example, our run-time library might Sutton: The hardest part of the whole 
need to be optimized to make it project for me was the fact that a lot 
faster. Sometimes the compiler itself of things that are normally done 
needed to be optimized in some serially were being done in parallel. 
ways. Sometimes we could change There were huge numbers of critical 
our coding practices and make use and interrelated decisions going on 
of particular algorithmic features. For at once. 
example, our first version of Visicalc BYTE: When were you convinced it 
wrote the full screen in MS-DOS would really work as you had imag­
vanilla screenwriting. Our second ined it would all work? 
version of Visicalc wrote the full Sutton: I'm a true believer; I always 
screen using AIOS. The third version believed it would. The only variable 
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was the time. 
BYTE: Did this project start before or 
after the consolidation of the per­
sonal computer division? 
Lee: Before. 
BYTE: And is this the first project of 
that division, or is this a project the 
division inherited? 
Sutton: In a sense the division in­
herited it, but I think that the notion 
of the project was one of the things 
that caused the organizational re­
structuring of the company. I think 
that trying to decide your placement 
in the marketplace goes a long way 
toward dictating the structure of your 
organization, and that was true here. 
BYTE: Was there a specific group of 
people who worked throughout the 
project, or were people pulled in and 
out of the Magic team? 
Sutton: It was a little bit of both . 
BYTE: How many people have 
worked on this project? 
Sutton: About 50 R&D people are 
working on it now. 
BYTE: Did people take the machine 
home to continue work, or did you 
keep it pretty well locked up? 
Sutton: Lately people have been tak­
ing it home to work on. I know I took 
it home. My kids had a wonderful 
time playing with it. We will achieve 
great penetration in the 4- to 7-year­
old market as well as in the business 
market. 
BYTE: Was there a kernel of the 
team, a group of people who've been 
working only on this who will go on 
to another project as a team? 
Lee: Not necessarily. 
Sutton: I think in the software area 
that will probably be true. Our view 
of the software area has a longer 
range than this particular set of hard­
ware. One of the purposes of form­
ing the personal software division is 
to have compatible, consistent soft­
ware across a range of products, both 
the products that are available now 
and in the future .• 

Phil Lemmons is West Coast Bureau Chief fo r 
BYTE. Barbara Robertson is West Coast Technical 
Editor. They can be reached at McGraw-Hill, 425 
Battery St., San Francisco, CA 94111. 





Its really two ~ 
systems 

Powerful, automatic formatting plus simple on-screen editing. 
Only Perfect Writer'· gives YOU~b~oLth~. ~~L 

OTHERS 
It does the work so you 
don't have to. 

You probably don't want 
to know how a word processor 
works. 

In fact, even setting 
margins, tabs, chapter head­
ings, and other format details, 
is something you shouldn't 
have to worry about. That's why 

SO ME 

Simple, Edit-Time 
Formatting Software: 

Wordsta~ 
EasyWrite~ 

Dedicated Print-Time 
Formatting Systems: 

IBM Displaywrite~ 
Wangwrite~ 

papers. Personalized mass 
mailings. Even books. 

Advanced formatting 
features like automatic 
indexing, tables of contents 
and footnotes are built in. 

Simple on-screen editing. 
What if you have a special format in mind? 

we developed automatic formatting 
for Perfect Writer."' It's powerful 
enough to do much of the work for 
you, so you don't have to think about it. Only Perfect Writer" 

BOTH 

A quick note or document design you may 
want to use only once? No problem. Perfect 
Writer"" also includes simple on-screen editing 
and formatting - just like the system you're 
probably most familiar with. Your printed 

Professional word processing 
in minutes. 

Simple. on-screen fo rmatti ng 
Automatic print-time fo rmatti ng . 

You don't have to be an expert to produce pro­
fessional word processing in minutes. Perfect Writer"' 
supplies over 100 commands for instant results for­
matting your document. Set tabs, align margins, adjust 
spacing or indent and number lists- all automatically. 
For business letters. Memos. Reports. Technical 

Document Formatting 

Print-time formatting 
AUTOMATIC: 

Just write. Perfec t Writer'" does the rest 
for 'you. Document design formats such as 
footnotes, indexing, tables o f contents, and 

report formats- they're all automatic. 

Screen formatting 
MANUAL: 

What you see is what you get. 
Man ually control the screen and print exactly 

what's there. 

Only Perfect Writer'" does both! 
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document will look exactly like the' document you 
design as you write. What you see is what you get. 

Some expensive dedicated word processing 
systems offer automatic formatting features. Others 
offer simple manual screen formatting. Only Perfect 
Writer"" gives you both. 

Full-power function keys. 
All Perfect Software"" programs can be configured 

to take best advantage of the sophisticated features 
offered with today's computers and smart printers. 

You can use all of your function keys- including 
the more than 50 function keys on the IBM-PC~ 
Perfect Writer"' fully utilizes printers with proportional 
spacing, too. Print with a choice of up to six typefaces! 



)rd processing 
lnone. 

Finally. A word processing program 
for any computer in your office. 

Perfect Writer'" is the 

SMART 
PRINTERS 

most compatible ...-'-------, 
word processing 
program. 

Everything you 
compose with Perfect 
Writer'" - every chart, 
every table, every doc­
ument, eve!)1hing-
can be used by virtually 
any other word processing 
program or dedicated 
system. 

DISK 
FORMATS 

That's because Perfect Writer'" uses true ASCII 
data files to store your documents. ASCII is the com­
puter industry's standard information code. It's read 
and recognized by computer systems worldwide, 
regardless of disk format or size, whether it's used 
locally or sent over telephone lines. 

Spreadsheets can be included. 
Want to illustrate your Perfect Writer'" document 

with a financial table or graph that's stored in a 
Perfect Calc'M spreadsheet? You can - easily In fact, 
you can even edit the numbers for your Perfect Writer'" 
document without disturbing the original Perfect 
Calc'" spreadsheet. That's Perfect Software's'" fully 
integrated programs at work. 

Split screen editing. 
You can view and edit two documents on the 

screen at the same time with Perfect Writer's'" uniq ue 
split screen feature. One simple command moves 
you easily between documents. And you can even 
review a spreadsheet while editing up to six other 
documents! It makes the preparation of complex 
documents easier than ever before. 

Circle 359 on inquiry card. 

DATA COMPUTERS/ 
COMMUNICATI ONS MAINFRAMES 

Check your spelling 
as you write with 
Perfect Speller."" 

Perfect Speller's"" 
in-text spelling checker 
finds spelling errors 
and typos at a rate of 

,2::.====~ 4,000 words per minute. 
(That's 20 pages every 

three minutes!) Then, at a 
single command from 
you, Perfect Speller"" lists 
the misspelled words or 

marks errors in the text of your document. 

Self-teaching software makes it easy. 
Perfect Writer's"" document design tutorials are 

matched to the easy-to-read user guide. Eight les­
sons are included. Learn how to handle form letters, 
how to write business correspondence, and how to 
create your own special spelling dictionary All 
tutorials are software-based, interactive programs to 
make learning easy and fun. 

Available for all IBM-PC DOS: CP/M: and 
MS-DOS® operating systems. 

When you upgrade to new hardware, Perfect 
Writer"" keeps right on working. All text files are trans­
ferable. No other software works with a wider 
range of personal com puters. In fact, Perfect Software~ 
now available for all of the most popular 8- and 
16-bit computers, will soon be available for 32-bit 
formats as well. 

Only Perfect Writer"" offers you this much flexi­
bility Write your own success story today With 
Perfect Writer."" 

Perfect Software; Inc. 
Solutions for success 
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Up to seven asso( 
plus multiple v 

For successful solutions in financial planning. 

Perfect Calc'" 
makes it easy. 

Perfect Calc'" gives you 
the financial planning and 
analysis tools for success. 
Automatic associated 
spreadsheets. Built-in ac­
counting and financial tools. 
Easy commands. 

And only Perfect Calc'" 
features on-line associated 
~Rreadsheets Rlus sRlit-window 
disRlay. 

With Perfect Calc's'" 
multiple window display, you can see two 
different spreadsheets at the same time. 
Change your figures and see how the result· 
ing variations affect each spreadsheet. Up 
to seven spreadsheets on-line at once. 

Multiple Spreadsheets 

Associated spreadsheets 
AUTOMATIC: 

No double work- use any information you 
choose simply by referring to other 

spreadsheets. Move information, formulas or 
whole spreadsheets freely between multiple 

spreadsheets. Permits fill-in-the-blanks 
automatic forecasting and planning. Sixteen 

built-in application programs are included. 

Spreadsheet consolidation 
MANUAL: 

Simple cut-and-paste spreadsheet 
entries. Line, column, or whole spreadsheet 

additions from anyone of seven on-line 
spreadsheets are also easy with Perfect Calc~ 

Only Perfect Calc" does both! 
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1==== == == == 

How Perfect Calc's'" multiple 
file association really pays off. 

A good example is the 
built-in Income Statement 
Program. The income spread­
sheet automatically reads from 
three other spreadsheets: Cost 
of Goods Statement, General and 
Administrative Expenses State­
ment, and Sales Expenses. All 
four are on-line simultaneously. 
All you do is fill in the blanks. 

Then use all that informa­
tion to perform an instant 
analysis and illustrate the re­
sults of potential budget cuts 
or increases. You change just 
one spreadsheet using the 
fill-in-the- blanks style. Perfect 

Calc'" automatically takes care of the rest. 

Setting up the Perfect'" spreadsheet! 
Entering titles, labels, and additional information 

on your spreadsheet is easy with Perfect Calc':' It 
recognizes words automatically and handles them 
correctly without any special commands. If you want 
to use numbers-like dates- for item labels, that's 
easy, too. 

Individually variable column widths add flex­
ibility in setting up your Perfect Calc'" spreadsheet. 
And once you've developed one spreadsheet, you can 
use it as a template for other applications. Simply 
refer to it. 

Self-teaching software. 
Easy, software-based lessons are included to 

make learning spreadsheet techniques simple. The 
lessons are matched to guides in the user manuals so 



lted spreadsheets 
ndow display. 

Sixteen applications built in. And that's only the beginning. 

you can follow along 
in the text. Because 
you learn on the com­
puter at your own 
pace, there's no pres­
sure to perform.Try 
new applications 
when you are ready. 

Perfect Calc'II- bunt-In procraml: 
(Add custom applications as you like.) 

• Income Statement Program. Cost of Goods Statement == == = = 
• Sales Expense Statement • General and Administrative '--......--l ---- ---- = = 

Expenses . Cashflow Assessment Program. Accounts 
Receivable Worksheet. Accounts Payable Worksheet 

The most complete 
applications. 

• Payroll Analysis Program. Stock Portfolio Evaluation 
Program . Real Estate Analysis. Chi-square Analysis 

Perfect Calc'" is 
the only spreadsheet 
you can buy with 16 

• Professional Fee Analy,is • Family Budget • Financial 
Net Worth Program. Check Register Program 

• Ind ividual Tax Return Analysis Program 

applications built in. 
Standard paper and 
pencil financial tools are ready to use. All you do is 
fill in the blanks. 

Just a simple command is all you need to start 
working. And on-screen tutorials and English prompts 
give you assistance whenever you need it. 

Handy cursor commands. 
You can move the cursor easily to the top of a 

column, beginning or end of a line, to the page before 
or after-with a single command. 

And you can go back and forth between two 
spreadsheets on split screen display with just as 
much ease. That makes multiple spreadsheet han­
dli.ng easier than ever before. 

The most compatible spreadsheets. 
Perfect Calc'" data is stored in true ASCII files­

the fil es read and recognized by every computer 
system. So, it's simple to use a Perfect Calc"" spread­
sheet in a Perfect Writer"" report or letter. Or, build 
graphic displays using the information in one of 
your spreadsheets. 

Circle 360 on inquiry card. 

All the functions you need­
and more. 

You get standard functions for 
financial , scientific, and engineering 

applications Rlus an expandable functions library 
which allows you to add new formulas as you like. 
Write your own complex applications programs. Just 
use a Perfect Calc"" spreadsheet and take advan­

tage of the powerful 
associated files 
feature. 

Put the solutions 
for success to work 
for you. 

Using simple 
plain-English 
RromRts and on-line 

references, you can do sophisticated forecasting 
and planning in minutes. 

Automatic associated spreadsheet information 
management. Standard spreadsheet calculation and 
consolidation. Only Perfect Calc"" gives you both. 

Start planning for success today with Perfect CaJc~ 

Perfect Software; Inc. 
Solutions for success 
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For successfu 
mana! 

The powerful records management solution 
for the personal computer user. 

Put information to work for you. 
Most information management 

systems are either too small or too 
difficult to use. Now there's Perfect 
Filer,'" the executive information 
management system that's easy to 
use. You can keep track of mail-
ing lists, clients, sales, merchan­
dise, names and addresses, and 
much more. 

Easy to get started. 

assistance when you have 
questions. And tutorials are in­
cluded for improving your skills. 

Personalized form letters. 
Use Perfect Filer'" together 

with Perfect Writer's'" word 
processing features to add a 
personal touch to mass mailing 
letters. You can even tag dif­
ferent groups within one mailing 
list so that your letters to them 
can include special paragraphs, 
subsections or operator-typed 
comments. 

And Perfect Filer'" remem­
bers nicknames, titles- even 
your special salutation for 

Two ready-to- use data 
entry forms are provided so that 
you can begin using Perfect 
Filer'" immediately. One is for 
individuals, the other for com­
panies and organizations.You 
type important information just 
once. Perfect Filer'" does the 
rest for you. No special training 

INSTANT DATA BASES AND REPORTS special clients or friends. 

is required. In fact, your entire staff can use it. 
On-line references and English RromRts provide 

Information Management 

Data entry forms 
AUTOMATIC: 

To create your own records file, 
just enter information on the convenient 

on-screen form. All of the parameters 
are predefined. 

Information management 
MANUAL: 

Create custom data bases with ease. 
Build an entirely new structure, 
or " borrow" data entry groups 

from existing formats. 
Only Perfect Filer'" offers you both! 
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Generate mailing lists. 
Form letters. Specialized record-keeping forms and 
sorted lists. Choose from the two data entry forms 
provided or from seven data entry groups. 

'JP)~t'::ll:"~ Creating custom data bases 
has never been this automatic. 

Single-keystroke data entry menus do the work 
for you. You enter your data just once on a blank 
Perfect Filer'" data entry form - whether it be client 
addresses, direct mail sorting codes, payment records, 
inventory, or standing orders. 

Successful information management. Perfect 
Filer'" makes it simple. 

, 



• 

lnformation 
~ment. 

The integrated software solution. 

When you learn one program, 
you've learned them all. 

PERFECT WRITER" Solutions for success. 

Perfect Software'." All of the 
most- asked-for business and per­
sonal computer appli-
cations in one complete 
package. Word proces­
sing. Financial planning. 
Mail management. 
Records keeping. Per­
fect Software'" provides 
the solutions to those 
everyday business 
problems. PERFECT CALC· 

Each Perfect Software'" program works smoothly 
and effic iently with the otJiers. All share common 
file structures. And, all use the same command con-

figurations. So, learn one program and you can use 
them all. 

Only Perfect Software'M offers you this much. 
PerfecfSoftware'" works with IBM-PC DOS~ CP!M~ 
and MS-DOS" operating systems as well as most 8-
and 16-bit computers. And each Perfect Software'" 
program is power packed with extra-value features, 
including: 
• Common control commands. 
• Manual and automatic functions. 
• Self-teaching software. 
Circle 361 on inquiry card. 

PERFECT FILER" 

You get more per­
formance, more flexibil­
ity and more auto­
matic functions with 
Perfect Software'" than 
with conventional soft­
ware packages. So, you 
save time and effort. 
And Perfect Software'" 
programs are self­
teaching and fully inter­
active, for productivity 
Rlus convenience. 

Perfect Calc'" provides unmatched spreadsheet 
performance. Perfect Filer'" is a records m9,n­
agement powerhouse. Perfect Writer?'" Rated # 1 by 
Personal Computing; given highest marks by lnfo­
World; and called " the most comprehensive word 
processing package" by Esquire Magazine. 

Perfect Software:" Your solutions for success. 

The Rebate. $160.00. 
Now, for a limited time, personal computer 

users can get back $50 each on Perfect Writer'" and 
Perfect Calc:" And, $30 each on Perfect Speller'" and 
Perfect Filer.'" That's $160 factory direct to you 
when you buy all four Perfect Software'" programs~ 

Act now. Offer expires October 31 , 1983. 

Perfect Software; Inc. 
Solutions for success 

702 Harrison Street, Berkeley, CA 94710 

Perfect So ft ware. Perfect Calc . Perfect Writer. Perfect Fi ler, and Perfect Speller are trade­
marks of Perfect Software, Inc . IBM-PC and IBM-PC DOS are registered trademarks of Inter­
national Business Machines. CP/M is a reg istered trademark of Digital Research. lnc. 
MS-DOS is a registered trademark of Mic rosoft. 

'Purchases made as a part of computer m anufacturer's original equipment offer do not 
qualify. Void where restricted by law. See in-store d isplay for details. 
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This One Decision 
Saved our Business and Grossed 

over s 1 ,000,000. in Sales 
In 1979, our recreational manufacturing business was booming. 
And we had developed a new product that looked like a real 
winner. The new product was extremely important, in that it 
appeared to be the answer to a seasonality problem associated 
with our other product lines. 
By early summer, our order book was bulging. It really looked as 
if our off-season sales and production problems were over. Then 
just as quickly the rooffell in. Gas shortages devastated the 
recreational vehicle market ovemight. And our order book for 
over two million dollars worth of the new product disintegrated. 
Faced with a fall and winter of virtually no sales, many thousands 
of dollars of unneeded parts and excess production staff, I had no 
choice but to shut down the production lines. And if a solution to 
our problem could not be found, the business itselfwas in 

Decision- Analyst overcomes these problems by asking for the 
minimum input possible from you, in the correct sequence. It 
leads you step by step through the decision making process, then 
does all the necessary calculations and produces polished reports 
without any further effort. And all of your input is stored on your 
disk so that revisions and updates can be made easily at any 
time. 

Comprehensive but easy to use 
DeciSion- Analyst is probably the easiest program you'll ever use. 
You can literally learn to operate the program using only the 'help' 
screens. But it comes with a thoroughly indexed manual which 
includes many pages of examples plus a step by step guide to the 
decision making process. 

jeopardy. r------------------------, And Decision- Analyst is no fly-

A ute saving decision 
weight. It uses over 100,000 bytes 
of fast compiled code and a 40,000 
character help file . The program is 
extremely 'bullet proof' and does 
all the work ... you do the thinking. 
And there is no danger of missing a 
critical step because your analysis 
is guided through each of the eight 
menu- driven sections. 

I spent many sleepless nights 
trying to come up with a solution to 
this nightmarish situation. Then I 
remembered a course I had taken 
in decision analysis. I spent the rest 
of that night reviewing course 
material and other books I had 
bought on the subject. The next 
day,l called an emergency meeting. Endless opportunity 
Using the decision making for use 
techniques I had learned, we spent If you're saying to yourself that you 
the rest of the week searching for really don't have any earth 
and analysing potential solutions. shattering applications for Decision 
The net result was that not only was L... _____________________ --' -Analyst ... then consider this . 

the company pulled back from the brink of destruction, but we. If you're in business, chances are that the most important thing 
added over $1,000,000.00 in gross sales during that off-season. you do is make decisions. ' 

AwayofUfe 
From that point on, almost every critical decision (and there were 
many) regarding new products, marketing channels, pricing, 
advertising, production equipment, engineering projects, received 
this same type of analysis. 
Although the process was very time consuming and clumsy, 
because it had to be done by hand, our decisions were much 
improved. And there were some real benefits that we had not 
antiCipated. 
1. Our understanding of each problem was greatly increased, 
2. We uncovered opportunities that we would not have thought 
of in any other way. 
3. Our decisions were documented, preventing us from slipping 
off the selected path or 'rehashing' the same things over and over. 
4. Consensus became easier because we were forced to focus 
and resolve each part of the problem, one piece at a time. 

The birth ofDecislon~AnalystTM 
Decision-Analyst was created because the process of evaluating 
complex decisions with multiple alternatives and many criteria is 
very tedious and time-consuming if you do it on paper. And doing 
it in your head is virtually impossible. 
Any complex decision usually requires multiple revisions to 
criteria, alternatives, weights and values assigned to them. If done 
manually, the ordeal ofrewriting, recalculating and redocument­
ing tends to discourage revisions, thus producing poor results. 

Decision- Analyst can help you select key personnel. decide on 
new machinery or equipment, prioritize major projects and 
allocate resources, choose a new product or a better price 
strategy, select new offices or plant locations, select the most 
profitable marketing channel or the best piece of computer 
hardware or software. Use it to analyse any decision which has 
more than one viable alternative. 
In your personal life, it can help you choose the best job, select 
the right business, career or franchise, determine the best field of 
invest~ent or even the right home, boat or car. In fact, improving 
your decisions is probably the most rewarding thing you can do, 

Let us help you make a $13900 decision 
Ifthere's a chance that Decision- Analyst could help you improve 
even one decision, would it pay for itself? Chances are it would. In 
fact, it's likely that it could save you the price many times over! 
So why not take advantage of this special $139.00 introductory 
price (plus $5.00 shipping) by calling us today? We'll even refund 
your money, within 30 days, if you 're not completely satisfied. 
Decision- Analyst requires a CPI M or MS-DOS operating system, 
52K of RAM, a 24 x 80 column screen and an 80 column printer 
for your reports. Order by calling collect to ... 

Executive Software Inc. 
705-722·3373 

I K pI. no. 10'2() J:¥I.S 

Two NOI-th State Street., Dover, Delaware 19901 
8 CP/M is a registered tradem ark o fOigital Research Inc . ® MS-DOS is a registered trademark of Mlcrosofl. Corp. ". Decision- Analyst is a trademark of Executive Software Inc . I Copyrighted 1983 by Executive Software Inc. 
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Build the Micro D-Cam 
Solid-State Video Camera 

Part 2: Computer Interfaces 
and Control Software 

Serial interfaces for the Apple II and the IBM Personal 
Computer and versatile software for the Apple II 

Last month I introduced you to the 
Micro D-Cam, a relatively low-cost 
direct-output digital camera that you 
can build, either from scratch or from 
a kit distributed by The Micromint. 
Using a 64K-bit dynamic memory 
chip as its optical sensor, it has a 
resolution of 256 by 128 pixels (pic­
ture elements), which is adequate for 
many applications, including input of 
graphic images, pattern and character 
recognition, robotics, process control, 
and security. 

In part 1 I explained the principles 
of operation of the 1532 Optic RAM 
(random-access read/write memory) 
and the rest of the Micro D-Cam's 
hardware. (Table 1 may help you re­
call some of the 1532's characteristics.) 
This month I'd like to finish the proj­
ect by discussing how the camera 
can be attached to the expansion 
buses of the Apple II Plus and the 
IBM Personal Computer and how the 
camera is programmed to work. 

The amount of software included 
with this article is somewhat more 
than you've come to expect from a 
hardware-type fellow like me, but I 
feel it is necessary to properly show 

Copy right © J 983 Steven A. Ciarcia. All rights 
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by Steve Ciarcia 
how software can be used to enhance 
the final picture. In particular, some 
of you may be interested in the 
method used to present a gray scale 
on an Apple II computer. 

A Quick Review 
The 1532 Optic RAM from Micron 

Technology Inc. is a memory chip 
specially packaged to function as a 
digital image-sensing device. (Be­
cause its output is a pure digital 
signal, it cannot be used to directly 
drive a composite-video monitor.) 
The 1532 contains 32,768 usable light­
sensitive elements arranged in a 
matrix of 128 rows and 256 columns. 
Each of the elements in the matrix is 
a light-sensitive capacitor, a memory 
cell that can be accessed randomly by 
simply reading in the appropriate 

1. two 128- by 256-element arrays each 
measuring 5.504 by 1.088 millimeters 

2. element size: 8 microns by 9 microns 
3. vertical center-to-center spacing: 

21.5 microns 
4. horizontal spacing: 8.5 microns 
5. spacing between left and right arrays: 

150 microns 

Table 1: Specifications of the Micron Tech­
nology [S32 Optic RAM, a 64K-bit mem­
ory chip that has the extra talent of senJ­
ing as a digital image detecto r. 

row and column address. Light strik­
ing a particular element causes the 
capacitor, which is initially pre­
charged to a fixed voltage, to dis­
charge toward 0 volts (V). The capac­
itor discharges at a rate proportional 
to the light intensity throughout the 
duration of the exposure. When the 
cell's content is read, a logic 0 remain­
ing in the cell indicates a bright 
pixel-the capacitor was exposed to 
a light intensity sufficient to dis­
charge the capacitor past the thresh­
old point. A dark pixel is indicated 
by a logic 1 remaining in the cell, 
which happens when the light inten­
sity is not sufficient to discharge the 
capacitor past the threshold point. 

The operation of the image sensor 
can be compared to the function of 
film in a camera . The user can 
regulate the exposure by two adjust­
ments: aperture (f-stop) and shutter 
speed. The aperture adjustment con­
trols the amount of light that is 
allowed to expose the light-sensitive 
medium (either the 1532 or the film 
emulsion) by mechanically widening 
or narrowing the hole through which 
the light passes. The shutter speed 
(or scanning speed in the case of the 
1532) dictates the amount of time the 
sensitive medium is exposed. 

October 1983 © BYTE Publica tions Inc. 67 



SERIAL INTE~~~~~l +5V } 
OR GND ~ I BM PC SERIAL IN .~ 

SERIAL INTERFAg~ SERIAL OUT 

RS -232C EXT CLK 5 

SERIAL IN TERFACE 

DRIVE ELECTRONICS 

16 

Figure 1: A block diagram of the Micro O-Cam system. 

The Micro D-Cam's equivalent of 
an electronic shutter is controlled by 
commands transmitted to the inter­
face. Sending a SOAK command to 
the Micro D-Cam has the effect of 
opening the shutter. After the ap­
propriate period of exposure has 
elapsed, two commands, REFRESH 
and SEND, stop the exposure (close 

. the shutter) and transmit the image 
to the host computer. 

Interfacing the Micro D-Cam 
Last month, when we looked at the 

control and driver electronics of the 
basic Micro D-Cam, we found that it 
communicates with its host computer 
serially, one bit at a time. In its 
minimal configuration, it requires 
four wires to be connected to the host 
computer: two supplying + 5 V and 
ground potential and one each for 
serial .data in and out. In a non­
specific configuration, it can operate 

APPLE n BUS +5V 

+5V~ 
GND~ 

IC31 

asynchronously over an RS-232C link 
(at a data rate of up to 19,200 bps or 
bits per second), but I have devised 
serial interfaces for the camera that 
can be attached directly to the IBM 
PC and Apple II computers' buses 
(although still communicating serial­
ly) . Using a fifth Signal, an additional 
external clock signal provided to the 
bus interfaces by the drive elec­
tronics, the Micro D-Cam can then 
function at data rates up to 153,600 
bps. The complexity of interface cir­
cuits of this type depends upon the 
host computer's bus structure and 
address range. The general scheme of 
connection is shown in figure 1. 

Figure 2 is a schematic diagram of 
the circuit that forms the interface 
from the Micro D-Cam circuitry 
(shown in part 1) to the expansion 
bus of the Apple II Plus computer. It 
owes its simplicity to the predecoding 
of the I/O (input!output) slot ad-

+5V 

8 

9 
CS2 

IC30 
DIR MC6850 

22 DEVICE 
SELECT 

DO 

19 G 
18 

74LS245 
Al 2 DO RX DATA 
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Bl 

17 B2 
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B3 

15 
B4 

14 
B5 

13 B6 

12 B7 

11 
B8 

A2 3 

A3 4 

A4 5 

A5 6 

A6 7 

A 7 8 

A8 9 

21 01 RX CLOCK 3 

20 
02 TX CLOCK 4 

19 
03 

18 
04 6 

17 TX DATA 
05 

16 06 

15 07 

13 
R/W 

14 
E 

11 
RS 

24 

IS 32 

LIGHT 
REFLE CTED 
FROM 

~:<~o~~'~ 
LENS 

dress already provided on the 
Apple's main circuit board. The ad­
dress decoders usually required in a 
peripheral interface are eliminated, 
and the complete serial interface can 
be built with only two integrated cir­
cuits. The 74LS245 octal bus trans­
ceiver buffers the TTL- (transistor! 
transistor logic) level serial data into 
and out of the MC6850 ACIA (asyn­
chronous communication interface 
adapter). The serial bit rate is con­
trolled by the external clock output 
from the Micro D-Cam drive elec­
tronics. For maximum speed, the 
clock frequency should be set for 
153,600 Hz. 

Figure 3 on page 70 shows the 
serial interface circuit for the Micro D­
Cam configured for the IBM PC's 
bus. Due to the greater complexity of 
the Intel 8088 processor as compared 
with the Apple's 6502 and the PC's 
larger memory-address space, the in-

MICRO D-CAM 
CONNECTION S 

TRANSMITTED 
DATA 

r------, DATA-RATE 
I IC32 CLOCK I 
I 74LS04 I 
11 41 SERIAL 

COMMAND 
I INPUT 
I I L ______ --1 

Number Type +5 V GND 

IC30 MC6850 12 
IC31 74LS245 20 10 
IC32 74LS04 14 7 

Figure 2: A schematic diagram of an Apple II Plus or Apple lIe interface for the Micro O-Cam. The serial data stream from the Optic RAM 
is converted to parallel bytes and placed on the Apple's data bus by the ACIA and bus transceiver. Although operating asynchronously, high 
data rates (up to 153,600 bps) are possible because of the external data-rate clock input from the camera-control circuitry. 
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LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, So DID 31 M.D.s, 
49 SPORTS FANS AND 640 APPLE POLISHERS, 

AND NO ONE HAD TO LEAVE HOME. 
The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 

Circle 525 on inquiry card . 

And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk" informally on our CB simulator; 
and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 

need is a computer; a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 

CoDlpuServe 
Consumer Informallon Service. PO Box 20212 
5000 Arlington Centre Btvd .. Columbus. OH 43220 

800·848·8199 
tn OhiO catl614·457-0802 

An H&R Block Company 
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(2a) Status Bit Meaning When Set to 1 

0 data has been received from the camera 
1 a command may be sent to the camera 
2 unused 
3 unused 
4 received data was improperly framed 
5 data received before previous byte read 

(2b) Command Bit Meaning When Cleared to 0 

7 none (always 1) 
6 none (always 1) 
5 alternating-bit mode (ALTBIT) 
4 wide-pixel mode (WIDEPIX) 
3 7-bit data bytes (7BIT) 
2 transmit one frame instead of two (1ARRAY) 

refresh instead of soak (REFRESH) 
0 send the requested image (SEND) 

Table 2: Meanings of bits in the status register (2a) and command word (2b) for the Apple 
II1Micro D-Cam interface_ 

terface requires three times as many 
integrated circuits. In the IBM, the 
Micro D-Cam's two port addresses 
are decoded by three chips: IC5, IC6, 
and IC7. These are 74L5136 open­
collector exclusive-OR gates con­
nected together in a "wired-OR" con­
figuration. The voltages wired to the 
11 inputs of the address decoder 
determine the interface board's ad­
dresses. As shown in figure 3, the ad­
dresses I used were xD26 and xD27 
(where x can take on any hexadeci­
mal value from 0 to F). The 6850 
ACIA (IC8) functions as previously 
described except that IC2 and IC4 are 
configured as a wait-state generator 
to facilitate timely access to the bus. 

Data and Command Format 
The 6850 ACIA comprises a data 

register and a status register. You can 
configure operating parameters (such 
as parity, stop bits, start bits, clock­
ing, etc.) by writing values into the 
status register. Before the host com­
puter can access the Micro D-Cam, 
the ACIA has to be initialized to the 
proper configuration. The control 
software does this by writing two 
bytes, a hexadecimal 03 followed by 
a hexadecimal 14, into the status 
register. The first byte performs a 
master reset on the ACIA, while the 
second byte specifies that the serial 
transmission protocol is 1 start bit, 
followed by 8 data bits, followed by 
1 stop bit. 
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Reading the status register allows 
the control program to determine 
when new data has been received 
and when the ACIA is ready to send 
data. The meanings of the status bits, 
when set, are as shown in table 2a. 

In normal use, only bit 0 is checked 
when seeing if data is available from 
the camera. Bits 4 and 5 are used only 
in debugging, as these situations 
should not normally arise. When de­
signing the program that receives the 
image from the camera, it is a good 
idea to incorporate a time-out mech­
anism in case the camera stops send­
ing bytes before the program expects; 
otherwise, the program can hang up 
if the software misses even a single 
byte. 

In the Apple II Plus and lIe, the 
hexadecimal addresses of the type 
COnE access the status register of the 
ACIA on an interface card plugged 
into the corresponding slot, while 
COnF addresses access the ACIA's 
data register. The n is the hexadeci­
mal value of the slot number plus 8. 
For example, suppose the interface 
card were plugged into slot 3; 3 plus 
8 equals B, and so address COBE will 
access the status register and COBF 
the data register. 

Command Functions 
While the camera is running, the 

host computer directs the Micro D­
Cam's operating modes by sending it 
command words. Each command 

word is composed of 8 bits, with 
functions as summarized in table 2b. 
Let's look at each of these in detail: 

ALTBIT Mode: When bit 5 is clear 
(equal to 0), the Micro D-Cam trans­
mits only the pixels from the even­
numbered rows and columns in the 
Optic RAM. This mode usually pro­
duces a clearer image than the 
NOALTBIT mode at the expense of 
losing resolution. 
WIDEPIX Mode: When bit 4 is clear, 
the Micro D-Cam transmits each 
pixel in the array twice. Each image­
sensing element is rectangular in 
shape, so by "double-transmitting" 
the pixels, the proper width-to-height 
(aspect) ratio is maintained when the 
image is displayed on the computer's 
video monitor. 
7BIT Mode: The Apple II's imple­
mentation of high-resolution graph­
ics is somewhat peculiar. The most 
significant bit of each byte on the hi­
res graphics page is reserved as the 
color bit for a group of pixels, while 
each of the other 7 bits stores a 1 or 
o as a bright or dark value for a pixel. 
In 7BIT mode, the Micro D-Cam 
transmits data in a format compati­
ble with the Apple's high-resolution 
format, with 7 bits of pixel values per 
byte. The 7BIT mode is selected by 
clearing bit 3 of the command byte to 
O. The alternative to 7BIT mode is 
8BIT mode, which is achieved by set­
ting bit 3 to 1. The 8BIT mode causes 
the camera to transmit in normal bit­
mapped format, with all 8 bits in the 
byte containing image data, and is 
preferred for use with all computers 
other than the Apple. 
lARRAY Mode: The lARRAY mode 
is selected by clearing bit 2 of the 
command byte. Using this mode, 
only data from the image focused on 
the lower light-sensitive array is 
transmitted from the Micro D-Cam. 
By setting bit 2 of the command byte, 
2ARRAY mode is selected, which 
causes data from both arrays to be 
transmitted from the camera. The 
2ARRAY mode causes a, split-screen 
effect because of the space between 
the two arrays in the image-sensor 
chip. 
REFRESH Mode: In some ways, the 
Micro D-Cam is like any other 



Morethana 
personal computer. 

It's an accountant, word 
processor and financial 
planner. Now for only 
$3,390 per user.* 

No matter what business or profession you 're in . ALTOS® 
has a desktop business computer system that can improve 
your efficiency-at a price that won't put you out of business. 

For example. a typical Altos business solution includes 
integrated software applications for accounting (including a 
self-paced. step-by-step. built-in tutorial) . word processing and 
financial planning. They're all easy to learn and use. 

You can also choose from hundreds of other applications for 
attorneys. dentists. doctors. insurance agents. manufacturers. 
pharmacists. realtors and many more. 

Altos systems are designed to grow as your business grows. 
You can start with a single user and add more users on the same 
system. Plus you can link hundreds together with a network. 

And when you 're ready. built-in features let you add more 
storage capacity. peripherals and communications-even elec­
tronic mail and appointment scheduling. 

All of our systems are backed by responsive. nationwide 
service and support through the Customer Service Division of 
TRW, Inc. 

So if your business or profession demands more than a 
personal computer can deliver. talk to Altos. Call. write or clip 
the coupon today for a free brochure and the name of your 
local Altos representative. 

Packed with more 
value for business 

o Please tell me more about the hundreds of uses for an Altos 
desktop business computer system. 

o My application is _ ___ _____ ___ _ ___ _ 

o Please have an Altos representative contact me. 

Name _ ____________ Title _ _ _____ _ 

Company Tel _____ _ _ _ 
Address ____________ _ ________ _ 

City / State / Zip, ______ _ __________ _ 

Mail to: Altos Computer Systems. Attn: Marketing Services. 
2641 Orchard Park Way. San Jose. CA 95134 

BT-10 

800-538-7872 (In Calif .. 800-662-6265) 
In Canada. (416) 864·0740. 

' Complete five user Altos system for $3,390 per user or $16.950. Price approximate and may vary In your area. Packaged sys tem Includes an Altos 586-10 hard disk computer with the XEN IX'"/ UNIX'" 
operating system with the Altos "Business Command Menu Interface," five terminals. and the ALTOS ACCOUNTANT (with the built-In ALTOS COMPUTER TUTOR), ALTOS EXECUTIVE WORD 
PROCESSOR. and ALTOS EXECUTIVE FI NANCIAL PLANNER applications. Price does not include printer, cables. Installation . taxes . additional training and maintenance. [dLro)] 
ALTOS is a reg istered trademark of Altos Computer Systems . XEN IX is a trademark of Microsoft and is a microcomputer Implementation of the UNIX operating system. UN IX Is a trademark of 
Bell Laboratories. C 19B3 Altos Computer Systems 
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Command 
Character 

> 
< 

Control 
Effect 

increase exposure time 
decrease exposure time 

F 
L 

fix exposure time to current setting 
load previously stored image from disk 

N print negative of screen image onto Epson printer 
p 

Q 
print screen output onto Epson (Graftrax option required) 
quit and return to main menu 

R 
S 

toggle display of exposure time and light level 
save current image to disk 

T use current light level and autotrack the exposure 

Table 3: Options for control of the Micro D-Cam that may be selected in real time through 
the distributed menu-driven software. See table 4 for the options provided in the GREY16 
program . 

camera. It must receive the proper 
amount of light to make the image 
develop properly. Too much light will 
overexpose the image, while too lit­
tle light will underexpose the image. 
Exposure time is determined by how 
long the control program in the host 
computer allows the Optic RAM to 
be exposed to light without its cells 
being refreshed. Refreshing the 
image sensor is the same process 
used in any dynamic memory: the 
existing charge in each cell is sensed, 
the voltage compared with a thresh­
old potential, and a fresh potential 
of 0 V (for a logic O) or + 5 V (for I) 
is rewritten into the cell. (The only 
difference in the Optic RAM is that 
all cells must contain + 5 V at the 
beginning of an image-sensing cycle 
when refreshing stops.) If the image 
sensor is not continually refreshed, 
the light focused on each cell causes 
the voltage in each cell to leak away 
at a rate proportional to the intensity 
of the light. When the image sensor 
is not being refreshed, we say it is 
"soaking" (in light). Allowing the 
image sensor to soak for longer 
periods of time enables the Micro D­
Cam to see better in dimmer light. 

When the REFRESH mode is 
selected (by clearing bit 1 of the com­
mand byte) the Micro D-Cam keeps 
the image sensor's cells refreshed 
while it is sending an image. When 
bit 1 is set, SOAK mode is invoked. 
This causes the camera to soak (and 
therefore remain sensitive to light) 
while it is transmitting an image. 
SEND Mode: When a command is 
sent to the camera with SEND mode 
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selected (bit 0 cleared), the camera 
begins transmitting an image. 

Control Software 
The software for controlling and 

displaying pictures is vital to the 
operation of the Micro D-Cam. 
Menu-driven versions of the Micro 
D-Cam control software for both the 
Apple II and IBM PC are available 
from The Micromint. 

However, some of you may already 
have the Micron Technology Optic 
RAM or a similar 64K-bit dynamic 
RAM device with suitable chip lay­
out, and you may want to build the 
Micro D-Cam from scratch. Conse­
quently, I have included with this ar­
ticle complete listings of two control 
programs written for the Apple II. 
One provides experimenters with a 
means for testing the Micro D-Cam; 
the second is a more sophisticated 
software routine that enhances the 
image and performs gray-scale 
ordered dithering (I'll explain this 
term later). While the Micro D-Cam 
software includes some additional 
menu-driven utility programs (some 
options of which are shown in table 
3), all the Micro D-Cam photos 
printed here and last month can be 
reproduced using only the two pro­
grams in the magazine. 

A Sample Control Program 
The Micro D-Cam demonstration 

program (listing 1 on pages 512 
through 518) illustrates the simplest 
possible software needed to receive 
an image from the camera and dis­
play it on the Apple's hi-res screen. 

It is not really as long and compli­
cated as it looks; the accompanying 
flowchart (figure 4 on page 76) should 
reveal the general scheme of opera­
tion. The software consists of two 
parts: a short BASIC main program 
(listing la) and a set of machine-lan­
guage subroutines (shown in assem­
bled format in listing Ib). The BASIC 
program loads the machine-language 
code from disk, interactively sets the 
correct 1I0-s10t number and exposure 
time, and calls the machine-language 
code to display the image; upon re­
turning to BASIC, the calling pro­
gram checks to see if you want to ter­
minate the process. 

The hard part of the work is done 
in the machine-language routines, 
which were necessary to allow the 
Micro D-Cam to operate at 153,600 
bps. When called, the machine code 
begins by making sure that the hi-res 
screen is being displayed. It then in­
itializes the ACIA and sends a com­
mand to tell the camera to soak with­
out sending an image. (This effective­
ly clears the Optic RAM and tells the 
camera to begin the exposure.) The 
program then waits for the duration 
of the exposure. 

The next step is to read the image 
from the camera and display it on the 
screen. To save time and memory, the 
software sends the picture straight to 
the hi-res screen memory (rather 
than reading it into a separate buffer 
area and then moving it) to minimize 
the processing of the final image. The 
mode used is alternate-pixel, wide­
pixel, with 7-bit data words. Before 
any part of the picture is received, a 
number of memory pointers are set 
up to facilitate proper placement on 
the screen. A command is sent to the 
camera to begin transmitting the im­
age, and the program loops to read 
in each byte of the image and put it 
on the screen. 

The control software knows how 
many bytes of image data it should 
receive from the camera, but a prob­
lem can arise from relying on byte­
counting to determine when to stop 
reading data : if the computer misses 
one, it could hang the system up. To 
be on the safe side, a time-out loop 
has been provided in the image-read­
ing routine. If the computer times out 



Fill in the blanks. 

QUADBOARD TM 
BY QUADRAM,TM 
NOW AVAILABLE 
WITHNORAM 
INSTALLED. 

Quadboard. the worlds 
best-selling multifunction board 

forthe IBM Personal Computer. now boasts 
a brand new feature- Nothing. No RAM. 
The perfect amount of memory when your 
system has all the RAM it neecfs. 

Now you can take advantage of the 
Quadboards other enhancement capabilities 
without paying for unneeded memory or 
giving up that Quadram Quality. Whether 
you own a PC. PC II. or PC XT. 
Ouadboard comes with a parallel port 
designed to operate most paralle[ printers 
and other parallel devices. A fu lly­
programmable serial port for all your 
data communications needs. and a 
battery-powered chronograph (a real-
time Clock/calendar to keep your system's 
clock always up-to-date). 
Plus theres QuadMaster Software. too. 
With QuadRAM Drive. The program that 
lets you use part of system memory as 
multiple RAM drives. Solid-state drives 
that let you store and retrieve important 
information fast. 

And Qspool. The buffer program that lets 
you compute while you print. Now you 
won't ever have to wait on your printer 
again. And theres also Qswap. The program 
that lets you change line printers 1 and 
2 back and forth. As often as you like. 
Whenever your printing needs change. 

And remember. Quadboard still comes fully­
socketed. For memory expansion in 64K 
increments. So whenever you're ready. 
simply plug in the desired number of 
chips for up to 256K additional RAM. 

Versatility. Dependability. Quality. Quadboard 
by Quadram. Still the first and only board 
your IBM PC. PC II. or PC XT may ever need. 

S295 (Socketed with no RAM installed) 
Available at retail computer stores 
worldwide. 

•

M 

QUAp~ 
. An Inlell'Qt!1'I1 Sysrems Company 

4355 International Blvd.!Norcross. Ga. 30093 
(404) 923-6666/TWX 810-766-4915 (OUADRAM NCRS) 

Circle 385 on inauirv card. 
© Copyright 1983 Ouadram Corporation 
All rights reserved 



INITIALIZE 
MEMORY POINTERS 
AND TIME OUT 
COUNTER 

GET THE STARTING 
ADDRESS OF THE 
NEXT ROW ON 
THE HI-RES SCREEN 

YES 

INITIALIZE 
ACIA (SEND 
HEXADECIMAL 03 
THEN 14 TO 
STATUS REG) 

READ BYTE AND 
STORE IN MEMORY 
IN IT TIMEOUT 
COUNTER 

TRANSFER BYTE 
TO SCREEN 
INCREMENT 
POINTERS 

SEND COMMAND 
TO SOAK 
WITHOUT SEND 
(HEXADECIMAL 03) 

COUNTER = 0 >-'N.!-'O'--_-' 
? 

NO 

Figure 4: A flowchart of the Micro D-Cam demonstration program for the Apple II. The program consists of a BASIC main routine, shown 
in listing la, and some 6502 machine-lm1guage subroutines, shown in assembly-language form in listing lb. 

while waiting for the camera, it clicks 
the speaker, checks for a keypress, 
and tries the entire command se­
quence again. In this manner, you are 
alerted to any possible problems. 

Because the Apple's hi-res screen 
display is mapped nonlinearly into 
memory space, a lengthy table at the 
end of the machine-language code 
provides the starting address for each 
consecutive row of the hi-res screen. 
The program gets the address of the 
beginning of each row and then 
reads 40 bytes from the camera, plac­
ing them consecutively on the 

Command 
Character 

Control 
Effect 

screen. The next row, and each row 
after it, is 'done in a similar manner. 

Once the image is on the screen, a 
command is sent to the camera to 
refresh without sending. This gets it 
ready for the next exposure. Finally, 
the machine code checks the key­
board and processes any command 
inputs before . returning to BASIC. 

Obtaining Gray Scale 
A more user-friendly demonstra­

tion of the Micro D-Cam that also 
provides a level of gray-scale capabili­
ty is the GREY16 program of listing 

N 
F 

display the image in normal size (256 by 64) 
display the image in full size (256 by 128) 

G 

E 

S 

Q 

create a picture (256 by 128) with 15 levels of gray (this process takes 
about 30 seconds and displays a countdown of the number of ex· 
posures from F to 0) 

change the exposure time of the current displayed image, the upper 
limit of the gray·scale image, or the lower limit of the gray·scale 
image 

save to disk the picture currently being displayed (this may be done in 
any of the three display modes: normal , full , or gray) 

quit the program and return to BASIC 

Table 4: A summanJ of Llser commands implemented in the GREY16 program of listing 2. 
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2 (pages 518 through 538). It has one 
mode that allows you to do quick 
aiming and focusing of the camera, 
another to let you get an idea of what 
the final picture will look like, and a 
third to create a 15-intensity-Ievel 
gray-scale picture on the Apple II . 
(The processes involved are outlined 
in the flowchart of figure 5. Unfor­
tunately, space constraints prevent 
me from showing you a similar pro­
gram for the IBM PC.) 

Using GREY16, you can change the 
length of exposure for the image be­
ing displayed, or you can change the 
upper and lower exposure limits of 
the gray-scale image. Once you've ob­
tained a satisfactory picture, you can 
save it on disk for late:r: use or print 
it on an Epson MX-80 printer 
(equipped with Graftrax) using the 
screen-dump program. A summary 
of available commands in the 
GREY16 program is shown in table 4. 

When it is first powered up, you 
start the camera running by selecting 
one of the options from the GREY16 
menu. If the exposure time is insuf­
ficient, the screen will be black. If the 
exposure time is excessive, the screen 

Text continued on page 82 



Advanced Digital's new SUPER 
ST ARTM is the first of a family of 
S-100-based computer systems to be 
equipped with a 5-1/4" 5-MB Fixed! 
5-MB Removable Cartridge Win­
chester disk drive (10 MB on-line 
storage capacity) as standard. Now 
you can have the capacity of up to 
50 floppy diskettes and the speed 
and convenience of 100% backup 
using the industry-standard Dysan 
5-MB cartridge. 

SUPER STAR is the ideal system 
for business, professional, and educa­
tional applications. Its CP/M* 
operating system (standard) gives 
you access to a vast library of readily 
available software programs. The six­
slot motherboard allows plenty of 
room for expansion. 

And as your business grows, 
SUPER STAR can grow with you. If 
you need more memory, just plug it 
in. SUPER STAR is based on the 
S-100 IEEE standard. To add more 
users, simply add Advanced Digital's 
SUPER SLA VE™ processor boards 

'CP/M is a trademark of Digital R esearch Corp, 
TurboDOS is a trademark of Software 2000 Inc, 

and TurboDOS* operating system. 
Now you've got an extremely power­
ful, multi-user, multi-tasking, multi­
processing SUPER STAR computer 
system for up to four users. 

SUPER STAR is truely a Super 
computer system. Look at these 
outstanding features: 
• New Slim-Line Profile 
• 5-1/4", 10-MB Winchester Disk 

Drive, 5-MB Fixed, 5-MB 
Removable Cartridge 

• 5-1/4", Half-High, 48TPI Floppy 
Disk Drive (Osborne Format 
Compatable) 

• Six Slot Motherboard 

SUPER S TAR, SUPER SIX , SUPER SLA VE are 
t rademarks of Advanced Digital Corp . 

• Switch-selectable 1l0/220V Power 
• Up to 4 Users With SUPER 

SLAVES And TurboDOS 
• CP/M Operating System Standard 
• One Year Warranty 

SUPER STAR is the perfect sys­
tem for applications requiring large 
data storage capacity, speed, per­
formance, reliability, and dependable, 
convenient back-up capability. And 
at a suggested retail price of $5,000, 
SUPER STAR is a SUPER VALUE. 

See the entire Advanced Digital 
product line, including the new 
SUPER STAR, at your local, quality 
computer dealer or contact: 

5432 Production Dr., 
Huntington Beach, CA 92649 
Phone: (714) 891-4004 
Telex: 4722065 ITTSCSMA 

For European Distributor, contacL' (714) 891-4004 



(5a) 

YES 

CALL 
SUBROUTINE 

NORM 
DISPLAY 

KEYPRESS 
? 

NO 

CALL 
SUBROUTINE 

FULL 
DISPLAY 

YES 

liEU 
;> 

CALL 
SUBROUTINE 

SET 
EXPOSURE 

110 II >--'-'YE::.;S=---_---, 
? 

NO 

IIN tI 

? 

NO 

!IF!! 

? 

NO 

II Gil 

? 

NO 

YES 

YES 

CALL 
SUBROUTINE 

GREY 
DISPLAY 

.. S II rY_E_S __ ---. 
;> 

NO 

(5c) 

FULL 
DISPLAY 

I 
CALL 
SU BROUTINE 

TAKE 
PICTURE 

1 
CALL 
SUBROUT INE 

DISPLAY 
PICTURE 

I 
( RETURN 

Figure 5: Flowcharts of the GREY16 program for the Apple II (the figure continues on pages 80 and 82). The BASIC portion appears qs 
listing 2a, the machine-language portion as listing 2b. The main routine (5a) calls various subroutines: NORM DISPLAY (5b), FULL DISPLAY 
(5c), SET EXPOSURE (5d), GREY DISPLAY (5e), TAKE PICTURE (5f), DISPLAY PIC (5g), and ENHANCE (5h). 

The subroutine GREY DISPLAY takes sensor pixels from 15 exposures and translates them into arrays of the smaller display pixels to 
represent intermediate brightnesses. 

Figure continued on page 80 
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Model 100 8K $679 
Model 1 00 24K $835 

CITOH Prowrlter $375 
CITOH Prowrlter" $649 CoCo Drive 0 $ 329 

CoCo Drive 1 $235 

Model IV 16K $849 
ModellV64K 

2 Disk & RS232 $1699 

DWP210 $629 

BUY DIRECT Here are just a few of our fine offers . .. 
call TOLL FREE for full information. 

COMPUTERS R.S. Modem II 
Model 12 64K 1 Drive $2699 R.S. DC-1200 
Model 12 64K 2 Drive 3375 PRINTERS 
Model IV 16K 849 Smith Corona TPI D.w. 
ModelIV64K Sliver Reed EXP500 D.W. 

2 Disk & RS232 1699 Silver Reed EXP550 D.w. 
Color Computer II 16K 185 Daisy Wheel II 

w/16K ext. basic 245 DWP210 
w/64K ext. basic 305 DWP410 

Pocket Computer 2 165 CGP115 
Model16B 1 Dr 256K 4249 DMP100 
Model16B 2Dr 256K 4915 DMP120 
Model1008K 679 DMP200 
Model 100 24K 835 DMP400 

MODEMS DMP500 
LynxMIIMll1 235 DMP2100 
Hayes Smartmodem II 235 Gemini 10X 
Hayes Smartmodem 1200 565 Gemini 15 
Novation Smartcat 1200 459 CITOH Prowriter 
Novation J-Cat 125 CITOH Prowriter II 
R.S. AC·3 129 Okldata 
R.S. Modem I 89 Epson 

We have the lowest possible 
Fully Warranteed Prices AND 
a full complement of Radio Shack 
Software. ,. _ 

jW~_' 
Prices subject to change without notice. _ ., , 
Not responsible for typographical errors. ""~':f' " ~ _" . _.~ 
TRS·80 Is a registered trademark of Tandy Corp. ..". _ 

160 
565 

469 
430 
665 

1745 
629 

1159 
159 
315 
395 
520 

1010 
1219 
1745 
315 
425 
375 
649 

CALL 
CALL 

DISK DRIVES 
R.S. Model IV Drive 0 
Color Computer Drive 0 
Color Computer Drive 1 
Primary Hard Disk M12 
Primary Hard Disk Mill 

ETC. 
CCR·81 recorder 
C .C . Joysticks (pair) 
16K Ram Chips 
64K Ram Chips 
8K Par/Par Mlcrofaser 
Parallel printer cables are 
available for most computers. 

SOFTWARE 
CoCo FHL Flex D.O.S. 
R.S. Software 10% off list. 
Send for listing of 
brand name software. 

TOLL FREE 
'-800-343-8'24 

515 
329 
235 

2689 
1799 

52 
22 
25 
75 

135 

69.95 

compuler 
P.O. Box 1094 ~us 
480 King Street 
Littleton. MA 01460 Write for your 
617-486-3193 free catalog 

SINCE 1973-
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Figure 5 continued: 

(5d) 

HIGH 

(5e) 

NO 

CALL 
SUBROUTINE 

TAKE 
PICTURE 

YES 

ADD 
INCREMENT 
TO 
SOAKTIME 

DONE 
WITH 15 

PICTURES 
? 

YES 
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r;-S -;;O-;;-N-:;:- - i 
I GREATER THAN I- _ 
I VALUE IN 
~ITHE~ MAT.J 

NO DONE 
WITH 

IMAGE 

" 
YES 

CALL 
SUBROUTINE 

DISPLAY 
PICTURE 

(5f) 

(5g) 

NO 

PUT BYTE 
IN BUFFER 
AND I NCR. 
POINTERS 

YES 

CALL 
SUBROUTINE 

ENHANCE 

Figure continued on page 82 
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Why pay more for a 1200 baud, auto-dial, 
212A Modem for your IBM PC? 

Flip the pages. You see PC modem cards with 
fewer features advertised for as much as $599. 
Up until now that's how much it cost to make a 
modem capable of transmitting at 120 charac­
ters per second (1200 baud). It doesn 't take a 
computer to figure out the savings in phone line 
charges when you communicate four times 
faster than the 30 character per second modems 
(300 baud). Now you can have the solution to 
your communication needs at an unheard of 
price. 

NOW COME THE SMART GUYS 
You can imagine how precise the components 
had to be to convert tones over a phone line into 
characters. Precision equates to cost . With the 
advent of the mass market in personal computers 
the economics of scale drove the costs of 
manuiacture down but did not effect the pre­
cision required . The technology used is called 
" analog filtering". It is the process of sending 
(modulating) and receiving (demodulating) tones 
with perfect pitch. A lot of adjusting, noise 
suppression, and a little magic is required. Real 
expensive. Some use lots of chips and filters 
(known as discrete components). The latest 
rage is LSI (Large Scale Integration) technology. 
Which is the same old analog stuff condensed 
onto fewer chips. 

A NEW IDEA 
We took a different approach. With the Oubie' 
PC modem card you can say goodbye to the 
fellow who delivers your ice because refriger­
ation has been invented. Through the use of 
four microprocessors (see picture) the tones are 
chopped up digitally and measured millions of 
times per second, eliminating the need for 
analog circuitry. Two microprocessors do the 
modulating, two the demodulating. The chips 
are programmed to emulate the 103 (30 charac­
ters per second) or 212 (210 characters per 
second) standards and determine the correct 
speed automatically. It's a proven technology 
that provides outstanding performance. Best of 
all, it's inexpensive and reliable. 

NO CORNERS CUT 
We included every feature you would want in a 
modem card. It plugs into your IBM PC or XT and 
occupies anyone slot since it is just 6 / 10 of an 
inch thick. The card comes with a n asynchronous 
port which can be used for a printer when you 
are not using your modem (COM1 or COM2) 
It's FCC registered for direct connection to your 
modular phone jack with the · cable which is 
included. There is a separate modular jack for 

your telephone or you can listen through the 
boards' speaker. It operates in full or half duplex 
mode on Rotary dial lines (pulse dialing) or on 
tone lines (DTMF), or a combination of both. It 
will work in originate or auto-answer modes. A 
separate microprocessor, a ZB, controls all the 
functions. 

LET'S TALK SOFTWARE 
The Oubie' PC modem is 100% compatible with 
the Hayes software commands so you can use 
any of the popular communications packages 
like CrossTalk, Transend, PC-Talk III, etc. Of 
course we include our Oubie'Comm software 
package. We think it is as comprehensive a 
program as you will need. It stores phone 
numbers, log-on information, handles setting 
the modems characteristics, saves to disk fles, 
transmits from disk files, and even allows you to 
transmit a disk file with error checking using 
the XMODEM protocol. You can even set up 
your modem for auto answer mode so your 
computer can be accessed remotely. 

WHY BUY FROM US 
Because besides having the most advanced 
product on the market, we stand behind it and 
you . If at any time during the one year warranty 
period your modem should require service, we 
will fix or replace it within 4B hours. Notice also 
there are no hidden charges in our price. 
Nothing extra for credit cards or COD charges. 
We even pay UPS to deliver to you . If you still are 

not convinced, and are ready to buy another 
brand of modem, ask them if their product can 
take ou r acid test. 

THE ACID TEST 
Oubie' gives you a 30 day satisfaction guarantee 
on your modem. If you are not completely 
satisfied we will refund the entire amount of 
your purchase Including the postage to return 
it. If you ca n, get a ny of our competitors to give 
you the same guarantee. Buy any modem you 
like and return the one you don't like. We know 
which one you will keep. 

WHY PAY MORE? 
We don 't have a clue. It's all here. A high 
quality, full featured, communications package 
at a price that used to be reserved for 300 baud 
modems. But if you decide to spend an extra 
$200 or $300, we would sure like to hear why. 
We have spent lots of time thinking about it, and 
frankly, we just can't come up with a reason . 

TO ORDER BY MAIL SEND 
-Your name and shipping address 
-Daytime phone number 
-California residents add 6% sales tax 
-Company check or credit card number 

With expiration date . (Personal checks 
take 15 days to clear) 

~. 
TO ORDER BY PHONE: 

Call (805) 482-9829 
PRICE: 
$299 Includes: 212Acompatible 300/ 1 200 
Baud Direct-Connect modem, Oubie 'Comm 
Software, cable to connect to modular phone 
jack, installation instructions and manual. 1 
year limited warranty. 

Cable for Serial port to printer ••••• • $25 

SHIPMENT 
We pay UPS surface charges. UPS 2 day air 
service add $5 extra . Credit card or bank 
check orders shipped next day. 

QUBIE' 
Circle 389 on inquiry card. 

DISTRIBUTING 
4809 Calle Alto 
Camarillo, CA 93010 



Figure 5 continued: 
,-----------------------------------------------------------------------, 

(Sh) 

BIT 6 GOES TO 
BIT 1 OF BYTE + 1 
ONE ROW AWAY 
I NCR . POINTERS 

BIT 4 GOES TO 
BIT 7 OF BYTE 
ON E ROW AWAY 
INCR. POINTERS 

BiT 3 COMES 
FROM BiT 0 OF 
BYTE ONE 
ROW PREViOUS 

BIT 7 COMES 
FROM BIT 4 OF 
BYTE ONE 

BIT 5 COMES 
FROM BiT 2 OF 
BYTE ONE 
ROW PREViOUS 

DONE 
ENHANCING rY_E_S _____ -' 

" 
ROW PREViOUS 

BIT 1 COMES 
FROM BiT 6 OF 
BYTE -lONE 
ROW PREViOUS 

Text continued from page 76: 

will be completely white. These 
situations may be remedied by in­
creasing or decreasing the exposure 
time or changing the lens aperture. 
You may need to focus, also. Even­
tually, a clear picture will appear on 
the video screen when the lens is 
properly adjusted. 

The gray-scale portion of the pro­
gram demonstrates what can be done 
with just a little bit of software en­
hancement, permitting you to create 
images with 14 intermediate levels of 
brightness (plus extreme dark and 
bright) and display them on the 
Apple's hi-res screen. The image of 
an automobile shown in photo 1 is an 
example. 

The technique used to display the 
gray-scale pictures on the Apple II 
Plus and lIe computers is known as 
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ordered dithering, in which half-tone 
values are constructed from multiple 
binary black or white images. The 
process requires the Micro O-Cam 

Photo 1: The Micro D-Cam was aimed 
at a car parked outside. The dithered 
digital gray-scale image shown here is 
displayed by an Apple II Plus. 

system to take 15 exposures of the 
same subject, each lasting a little 
longer than the previous one. (This 
normally takes only several seconds.) 
After each exposure is taken, every 
pixel in it is checked. If the pixel is 
on (showing a 1 value corresponding 
to brightness above that exposure's 
threshold), a counter location corre­
sponding to that pixel is incre­
mented. At the end of 15 passes, this 
process yields a table of values, each 
value describing the relative intensi­
ty of its corresponding pixel. For ex­
ample, if a pixel's final value is 15, 
that pixel should be displayed max­
imally bright; if a pixel's value is 8, the 
pixel deserves a shade of gray half­
way between the black and white 
extremes. 

Once the pixel-intensity table has 
been constructed, a 4 by 4 dither 



More micro software is IllllIIA written for Hayes than for any other modems! 
Because Hayes. the telecomput- a hundred software programs written in the field. Doing your gift shopping 

ing leader. continues to lead the for Hayes modems by independent via computer Or collecting and analyz-
way! With popular-selling modems programmers. For diverse communi- ing commodity or stock information. 
that make telecomputing a breeze cation functions, from the practical Let Hayes provide the superior com-
for beginners or professionals. And to the fun . But all maximizing the munications link! 
with sophisticated engineering that advanced telecomputing capabilities Mail the coupon today for your 
appeals to software developers. of Hayes modems. free copy of the Hayes Communica-

Send for our free Communications Whether you're collaborating on tions Directory. (Or pick one up at 
Software Directory. It lists more than competitive strategies with offices your local computer store.) 

TilE FUGHT PL,\NNER TEt E Gt\ Mr-. tON 

Provides a comprehensive Aviat ion software Allows users to play 
---portfolio management ---simpli fies planning ---backgammon with 

system for active trader. and increases safety. players at distant 
money manager or Automatically logs-on locations. 
investor. to networks. answers r. - - - - - - - - - - - - --

Protects sensitive phone. saves incoming Mail To: Hayes Microcomputer products. Inc. 
__ information sent over--data. and allows it to be Attention: Marketing Services. 5923 Peachtree 

telephone lines so that stored on disk. edited. Industrial Blvd .. Norcross. Georgia 30092. 
no unauthorized person and printed. 
can decode files. 

Transfers files between 
--Permi ts use of normal- various micros. minis or 

telephone lines fo r mainframes. 
accessing international 
Telex network. Automatically answers 

phone in your name; 
- -------- receives. delivers 

messages. 

NOTE: More and more 
software is being written 
for Hayes modems every­
day. Please let us know if 
you would like to have 
your program included in 
our next software directory. 

Circle 205 on inquiry card. 

Name _______________________ _ 

Address _____________________ __ 

City ____ State _____ Zip ____ _ 

please send additional information on: 
o Smartmodem 300 ' •• 
o Smartmodem 1200 ' • • 
o Smart modem 1200B ' 

(plug-in board for IBM PC) 
o Micromodem lIe' (for Apple computers) 
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' FCC approved in U.S.A. 
"DOC approved in Ca nada. 

BY2 

@1983 Hayes Microcompu ter Products. Inc. 
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(2a) 

(2b) 

Photo 2: A corner of the author's business 
card (2a) was easily reproduced btj the 
Micro D-Cam (2b) because the printing 
represents only two levels of brightness. 
One potential use of the image camera is 
in optical character recognition. 

matrix is used to assign a display 
value (an array of binary pixels) to 
each screen position. In this software, 
the matrix is as follows: 

o 8 2 10 
6 
9 
5 

12 4 14 
3 11 1 

15 7 13 

Then, one pixel at a time, the 
values in the table of final image 
magnitudes are compared to the 
array-element values in the matrix. If 
the image value for the pixel is 

(3a) 

SteveR A. 

greater than the element's value, that 
array element is turned on. If the in­
tensity value is 0, none of the matrix 
elements are displayed bright; if the 
value is 8, elements 0 through 8 are 
displayed bright; and if the value is 
15, all the elements become bright. In 
this manner, 15 levels of luminance 
may be represented but at a certain 
loss of spatial definition. The process 
is repeated across the entire screen 
until each screen position has a value 
assigned to it. 

It would definitely be possible to 
use different-size dithering matrices, 

(3b) 

with certain trade-offs. For example, 
a 2 by 2 matrix would yield only 5 
levels of gray but would have much 
finer spatial definition, while an 8 by 
8 matrix would yield 64 levels of gray 
but with much loss of spacial defini­
tion. 

The GREY16 program overcomes 
many of the limitations associated 
with binary optical sensors. While 
black print on white paper (like my 
business card, shown in photo 2) is 
easily viewed by the Micro O-Cam 
with no enhancement, we don't live 
in a pure-black-and-white world, and 
three-dimensional objects need 
shading to be recognized on a two­
dimensional video display. 

This is most easily demonstrated 
with a series of photos of a pair of 
dice. Photo 3a shows the color and 
lighting conditions of our sample ob­
ject. If we use the Micro O-Cam with­
out gray scale, we obtain the binary 
picture in photo 3b. (This slightly 
vague yet quite representative picture 
of the dice would probably be usable 
in robotics or some recognition 
applications. ) 

For a more representative picture, 
we can invoke the G command in the 
GREY16 program to produce photo 
3c. There is now no question of what 
the subject is or what value is shown 
on the dice. If the image were repro­
duced on a computer capable of dis­
playing half-tones, it would look 
much more like photo 3a than this 
dithered Apple II Plus display. 

(3c) 

Photo 3: A pair of dice (3a) was scanned by the Micro D-Cam. When only two levels of luminance are recorded and sent to the com­
puter's display, the result is the output shown in photo 3b. When multiple gray-scale exposures and ordered dithering are invoked, 
the more easily recognizable output of photo 3c appears. 
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Computer Paper that is affordable and portable! 
M·91 series fit 80 column printers. M.41 ser~es fit 132 column wide printers. 
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M910LE20 
9W' x l l" 
blank register bond 1 part, 
W perforated side 
margins (ideal for word 
processors) 

• f) 

M910PPTC 
9W' x11" 
blank, W' perforated side 
margins, carbonless 2 
part 

MICRO MATE Is a Trademark of SCM Alliad Paper. Inc" Dayton, Ohio, 

(. ::; ~-~~-~- .. \ 

A~'1~E4: 
: -:;:':;',"=: - .".: "';!;.:;-.. 4:t~ '::-. • : 

M910PPTC 
9W' xl1" 
blank. W' perforated side 
margins. carbonless 4 
part 

M41GHS 
14Va"x l1 " 
W' green bar register 
bond 1 part 

Circle 412 on Inquiry card. 

M41GTC 
WAI"x11" 
W' greell bar carbonless 
2 part 

M41GTC 
14W'x 11" 
¥.i" green bar carbonless 
4 part 



ERG/68000 
MINI-SYSTEMS 

o Full IEEE 6961S100 compatibility 

HARDWARE OPTIONS 
o 8MHz, 10MHz or 12MHz 88000 

CPU 
o Memory Management 
o Multiple Port Intelligent 110 
o 84K or 128K STATIC RAM 

(70 nsec) 
o 258K1512K or 1MB Dynamic 

RAM, with full parity (150 nsec) 
o 5114" - 8" DID, DIS floppy disk 

drl .. ea 
o 5MB·40MB hard disk drives 
o Full DMA Disk Interface 
o SMD Disk Interface 
o 1,4" tape streamer 
o 10 to 20 slot backplane 
o 20 or 3DA amp power supply 
o Desk top or Rack mou nt 

cabinets 

SOFTWARE OPTIONS 
o 68KFORTW systems language 

with MACRO assembler and 
META complier, Multl·user, 
Multl·Tasklng 

o Fast Floating Point package 
o Motorola's MACSBUG 
o IDRIS5 Operating System with 

C, PASCAL, FORTRAN 77, 
68K·BASIC\ CIS COBOL 4, 
RDBMS 

o UNIX2 Sys 1/1 C, etc. 
o CP/M-68K3 OIS with C, 

Assembler, 68K·BASICI, 
68KFORTH" Z80 EMULATOR" 
APL 

o VED88K1 Screen Editor 

Trademark IERG, Inc. 
2BELL LABS 3Dlgltal Research 
4Mlcro Focus 5Whltesmlths 

30 day delivery 
with valid Purchase Order 

OEM prices available 
For CPU, Integrated Card Sets 

or Systems. 

S 
EmpIrical Research Group, Inc. 

P.O. Box 1176 
Milton, WA 98354 

206·631·4855 
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Closing Observations 
Two articles have not been enough 

to describe all the capabilities of the 
Micro D-Cam. If I had more time, I'd 
try some experiments using different 
lenses and filters. Theoretically, if 
three exposures were taken through 
red, green, and blue filters, we 
should be able to create a color 
image. 

One interesting fact I did observe 
is that the 1532, like · most silicon­
based image sensors, is infrared-sen­
sitive. My test was somewhat un­
scientific, and I have no precise data 
on the Optic RAM's spectral sen­
sitivity. I merely lighted the subject 
with some infrared light-emitting 
diodes, but it was clearly seen by the 
Micro D-Cam even in visible-light 
darkness. 

This mild success leads me to con­
sider related experiments. Don't 
count on it, but in a few months you 
just might be reading about some 
sort of character-recognition wand 
I've built using an Optic RAM. In the 
meantime, if you find any other 
dynamic RAM chips that are suitable 
in this application or wish to show 
me a character-recognition program 
of your own, please write and let me 
know. 

Next Month: 
Communicating with their fellow 

humans can be a problem for people who 
cannot speak. We'll look at a way digital 
electronics can be harnessed to remedy 
this difficulty .• 

Editor's Note: For a review of a similar assem­
bled product, see page 316. 
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2. Ciarcia, Steve. "Build the Micro D·Cam Solid· 

State Video Camera, Part 1: The IS32 Optic 
RAM and the Micro D·Cam Hardware." BYTE, 
September 1983, page 20. 

3. Crow, Franklin C. "Three-Dimensional Com· 
puter Graphics." Part 1, BYTE, March 1981 , 
page 54; Part 2, April 1981 , page 290. 

4. Grob, Bernard . Basic Television: Principles 
and Servicing, 4th ed . New York: McGraw· 
Hill,1975. 

5. Newman, William M. and Robert F Sproull. 
Principles of Interactive Computer Graphics, 
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The following items are available from 

The Micromint Inc. 
561 Willow Ave. 
Cedarhurst, NY'l1596 

(800) 645-3479 for orders 
(516) 374-6793 for infonnation 

1. Complete Micro D-Cam unit including in­
terface card, extension cable, [532 Optic 
RAM, lens, remote housing, operator's 
manual, and utility software. Speciftj Ap­
ple II ([[ Plus or lIe) or IBM Personal 
Computer. 
Assembled and tested . . . . ..... . .. $295 

2. Same as item 1 except in kit fom. Specify 
Apple II or IBM Pc. 
Complete kit . .. .. ... ... ......... $260 

3. IC32 Optic RAM sold separately. 
Each . ... . ...... , ........ .... ... $42 

4. Serial-interface (RS-232C) Micro D-Cam for 
general use. Software listings for several dif­
ferent computers to be available soon. 
Call for price and de/ivenj. 

Please add $4 shipping and insurance in COI1-

tinental United States, $20 overseas. New York 
residents, please include 7 percent sales tax. 

Editor's Note.: Steve often refers to previous Cir­
cuit Cellar artiCles as reference material for each 
month'? current article. Many of these past articles 
are available in reprint books from BYTE Books, 
McGraw-Hill Book Company, POB 400, Hights­
t07m, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers articles 
that appeared in BYTE from September 1977 through 
November 1978. Ciarcia's Circuit Cellar, Volume 
II contains articles from December 1978 th rough 
June 1980. Ciarcia's Circuit Cellar, Volume III 
contains articles from July 1980 through December 
1981. 

Special thanks to Carl Baker and Jim Herrud of 
Micron Technology Inc. for their contributions to 
this project. 

To receive a complete list of Ciarcia 's 
Circuit Cellar project kits available, 
circle 100 on the reader service inquiry 
card at the back of the magazine. 

Steve Ciarcia (POB 582, Glastonbury, cr 06033 ) 
is an electronics engineer and computer consultant 
with experience in process control, digital design, 
nuclear instrumentation, product development, and 
marketing. In addition to writing for BYTE, he has 
published several books. 



Floppies Think They're Wlnchesters. 
People get awfully impatient with 

slow drives. But the awful truth is, 
most micros are slower than the 
slowest drives. 

When a processor is unable to keep 
up with a drive, it simply slams the 
door shut after readiflg only part of a 
track. The diskette continues speeding 
along under the head, but no data is 
being transferred. After a sector of 
dead time, the read resumes again 
where it left off. 

Not so in a Sage™ micro. 
It can read an entire track 

in one revolution , 
step to the next 
cylinder and read 
another entire track 
during the second 
revolution . Time­
wasting with interleaving 
and skewing never occur. 

The lightning fast disk interfacing 
and 68000 processor actually let the 
floppy drives on a Sage micro meet the 
theoretical transfer rate for standard 
5 Y4 inch floppy disk drives. 

How fast is that? Fast enough 
to load a 20K program in about a 
second. 

Our Wlnchesters Think Big. 
There is only so much area on a 5 Y4 

inch hard disk. So how come we can 
give you an extra ISMybytes on a 
10Mybyte Winchester? 

Remember. it's the computer, not 
the drive, that m.akes the difference . 

The Sage IV micro features full track 
buffering instead of one or two sector 
buffering. This means that the disk 
area that usually must be reseNed for 

header information, 
synchronizing gaps and trailer gaps 
can now be used for storage. 
Be A Sage Thinker. 

No other computer gives you so 
much disk performance and capacity 
for so little. 

So whether you'd be satisfied with 
one or two floppies that think they're 
Winchesters, or if you need big Win-

chester capacity up to 200 megabytes, 
think Sage micros. 

Call today for full details and the 
name of your nearest dealer. 

Sage Computer Technology. Corpo­
rate Office, 4905 Energy Way. Reno, 
Nevada 89502. Phone (702) 322-6868. 
TWX: 910-395-6073/SAGE RNO 

I 

Eastern United States 
Sage Computer Technology. 

15 New England Executive Park 
Suite 120, Burlington, MA 01803 
(617) 229-6868 
InUK 

TDI LTD, 29 Alma Vale Road, 
Clifton, Bristol BSB-2HL 
Tel: (0272) 742796 
Tx: 444 653 Advice G 
In Germany 
MM Computer. GmbH. 

Hallwanger Str. 59, 8210 Prien 
Tel: 0805113074 Tx: 525 400 mmco-d 

© 1983 Sage Computef Technology all rights 
reserved Sage & Sage IV are trademarks of 
Sage Computer Technology 

TM 

The computer you don't walt fori 
Circle 409 on Inquiry,card. 
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time 8,000 hours. 

- Disk rotation speed: 300 
- Dimensions: 160(W)x61 (H)x233(L). 
·Net weight: Less then 1.9kg. 

• Disc Drivers 
• Printers 
• Switching Power Supply 
• Monitors 
• Personal Computers 

SUPERC@M® 
FIDELITY DEVELOPMENT CORP., ' L TO. 
P.O. Box 1625 Taipei, Taiwan, R.O.C. 

SUPERTRON ELECTRIC CO., LTD. 
P.o. Box 55-1326, Taipei, Taiwan, R.O.C. 
Telex : 24317 SUPEROHM Tel: (02) 713-3492 

APPLE * 
EXPANSION CARDS 

16K RAM $ 41.00 
128K RAM $315.00 
BO Column Card. $130.00 
l -BO Card $115.00 
RS-232 Card $ 75.00 
RS-232C Card $ 82.00 
IEEE-488 Card $149.00 
Disk Control Card $ 68.00 
Paralle l Interface Card $ 61.00 
Graphic Card 16K $ 99.00 
Grappler Card + 16K Buffer $129.00 
Grappler + Printer Interface Card $ 99.00 
Super Serial Card $129.00 
Super Copy Card-64K $101.00 
C lock Card $ 85.00 
Music Synthesizer Card $175.00 
W/ 2 external Speakers 
6809 Card 
Forth-79 Card 
A-D/ D-A Card 
AID Conversion Card 
-16 channels 
D/ A Card -4 channel s 
6522 V'I A Card 
Communications Card 

$315.00 
$ 75.00 
$199.00 
$ 99.00 

$123.00 
$ 75.00 
$ 98.00 

CIRCUITS & SYSTEMS CORP. 
2210 Wishire, Blvd., Suite 577 
Santa Monica, CA90403, USA. 
(213) 933-7183 
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Telex: 21776 FIDCO 

SYSTEM SPECIALS 
64K·Apple· Compat ible. Di sk D(l ver . 
Disk Contro l and 80 Column Ca rd. 

12" Green Moni tor 
----Z..... $999 ~...,.----

64K·Apple* Compatible, Expandable to 192K 
32K Rom, Advanced 78 Function Keyboard, 

W /Disk Dri ver, Control ler and 80 Column Card, 
12/1 Green Monitor 

----Z-. $1180 .... S----

6:rs~~~/·~ 1 c"~!~~i ~~~: ;~kto t ,C'thn~7:ffl. : :~~!U; I~O! I ~ ~ r a~:ma;:~I: b~ ~i t Y 
pers o n al c hecks to cl e ar . VIS Ai MA ST E R· CARD / COD + 3 96 CA Rest ­
R es ldan t s AD O Ta x . 
SHIPPIHO : .$2 p lus 2 96 'or U PS surf ace $4 p lu s 296 'or B lue La ble · · 
o ve n "es W III be retu rned . 
... AP P LE I S THE R EG IS TER ED T RADEMARK O F APP L E CDMPU · 

T E R. INC . 

ACCESSORIES 

KEYBOARD 
(1)Apple- Compatible $ 83.00 
(2)W/ 26 User Definable Keys $147.00 

POWER SUPPLY 
Heavy Duty Switching Power 
Supply 
+5V 5A +1 2V 2 A 
- 5V 0.5A -1 2V 0.5 A 
Fan W / Surge Control 
Powerstrip W / S Control 

JOYSTICK 
( l )Deluxe Model 
(2)Basic Model 

DISK DRIVER 
Shugart SA·390 

MODEM 
All Modem·300 Baud 
Acoustic Moden 
Auto Answer 
Auto Answer·6 Slot 
Auto Answer 12 Slot 
Additional Slots 

TELEPHONE 

$ 86.00 

$ 42.00 
$ 23.00 

$ 39.00 
$ 14.00 

$230.00 

$1 73.00 
$1 69.00 
$360.00 
$473.00 
$100.00 

W! lO No. Memory $ 35.00 
Cordless $ 85.00 

Discounts on Volume Purchases 
Further Items Available 

on Request 

Circ le 541 on inquiry card. 



For a small business system that's beer-budget priced there's no better buy today than the MIC-SOO 
from Multitech. 

It's got the same sparkling performance features as other popular micros includingj:BOA processor, 
64K RAM, CP/M 2.2 operating system, and a full compliment of business software including a word process­
ing package, an electronic spreadsheet, a sorting utility, a mass mailing system and a data base system. 
This package is especially designed for the MIC-SOO by the Structured Systems Group, one of the top 
software houses in the U.S. 

Beyond that the MIC-SOO is definitely not ordinaire. Dual flOppy disk drives packing SOOK bytes of 
low profile storage give you the on-line power you need. For larger storage reqUirements, the MltSOO 
also comes with 2 megabytes of storage for only a moderately higher price. Unlike comparably priced 
micros, the MIC·SOO al$O features wide expandability via two' RS-232C ports and a parallel printer port. 

The corker though is price: the MIC-SOO comes with the pricetag of an unbelievab7e"S119S;inclusive 
of the powerful business software package. 

Of course, dealers and OEMs can expect discounts when you buy them by the case. For full details 
on the powerful MIC-Soo, write Multitech Electronics, 19S EI Camino Real, Sunnwale, CA 94081. Or phone 
18001 S38-1542; in California 14081 773-8400. 

Circle 320 on inquiry card. 

MULT/TECH 
ELECTRONICS 
195, W_ EI Camino Real, 
Sunnyvale, CA. 94087, U_S_A_ 

. TEL: (800) 538·1542, 
In California (408) 773·8400 

Outside North America please 
contact: 
Multltech Industrial Corp. 
315, Fu Hsing N. Road, 
Taipei 104, Taiwan, R.O.C. 
TEL: (02) 713·4022 (20 lines) 
TLX: 23756 MUL TIIC 

19162 MULTIIC 

-The $999 prkie is for a minimum 0 1 10 sets and Is Inclusive 0 1 the sollware package. Specifications subject 10 change Z·80 Is a registered trademark 01 ZlIog, Inc . CP/M is a registered trademark of Dlgltal Aeeearch Inc 



Circle 536 on inquiry card. 
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Circle 537 on inquiry card. 

You need .. . 
DATATREE ET·2000 SMART TERMINAL 
not only because it has 9 additional functions as 

FUNCTION 

CLEAR LINE LOOK 
SET PAGE MODE RECEIVE 
CLEAR USER LINE 
SEND FIELD 
REVERSE FIELD TAB 
CONTINUOUS BELL ON 
CONTINUOUS BELL OFF 
READ CURSOR CHARACTER 
CLEAR PAGE MODE RECEIVE 

ET-2000 TELEVIDEO 950 

ESCI3 
ESC" 
ESCfDEL 
ESCm 
ESCn 
ESC01 
ESC02 
ESCp 
ESC-

... but also it provide more excel/ent features that wi 1/ make 
you leader in terminal market. Unit in P.C. model also available. 
Contact us today for more informations. 

CD., L.TD. 
P.O. Box 53-692, Taipei, Taiwan , R.O.C. 
Telex : 27014 GGMCO Cable : "GGMCO" Taipei 
Tel : (02) 70(}'2515/6, 703-2171 (10 Lines) 



o-Pro£ess~ 

Learn Computing with the 
Micro-Proiessor-IP lor $199 
The Micro·Professor (MPF· IP) is a 
complete hardware and software system 
that will expose you to the amazing 
world of microprocessors . 
A comprehensive teaching manual gives 
you detailed schematics and extensive 
examples of program code. All of this 
makes for a superb learning tool for 
students, hobbyists and microprocessor 
enthusiasts alike. Also serves as an 
excellent teaching aid for instructors of 
electrical engineering and computer 
science_ 

With the Micro·Professor·IP you get: 

• Z-80 processor chip 
• High quality 49.key keyboard 

You'll also get a lot more including: 

• Built-in speaker 
.20 digit alphanumerical green tube 

display_ 
.48 Input / Output fines 
• Battery back·up circuits for RAM 
• Bus expandable Z·80 · architecture 
.Three user's manuals 
• Program storage/ reading cassette 

interface 

Options 
• Student Workbook($15) 
• Printer ($99) 
• Speech Synthesizer Board ($139) 
• Sound Generation Board ($99) 
• EPROM Programming Board ($169) 

MPF-I Micro-Professor 
Z·80· CPU, 2K RAM expandable to 4K, 
2K RAM, sophisticated monitor 
expandable 8K, 6·digit LED display plus 
a built·in speaker, cassette interface, 
and sockets to accept optional 

CTC / PIO, BUS is 
extendable_ As well 
as being an 
exciting learning 
tool , the MPF·I is 
a great lowcost 
board for OEM's_ 

• On board 4 K·byte RAM • Input/ Output and Memory Board ($139) 

• On board 8 K.byte ROM including : 
• Interactive Monitor 
• line Assembler 
.Two Pass Assembl~r 
.Tekt Editor 

• Disassembler 
• Language options of BASIC and 

FORTH. 

istrlbutor list 
,S.A 

earning Labs, INC. 
.0. Box 122 
alhoun, GA 30701 
EL: 404-629-1521 

echnical Laboratory 
!lstems, INC. 
O. Box 216609 
ouston, TX77216 
EL: 713-465-9793 

SIVAD INC 
P.O. Box 16664, 
Jackson, MS39206 
TEL: 601-355-3110 

L.A.B. Corporation 
4416 River Road 
Afton, MN 55001 
TEL: 612-436-1169 

Etronics 
3926 146th N.E. 
Redmond W A 96052 
206-661-0657 

D1G1AC CORP. 
175 Engineers Road, 
Smithtown, N.Y. 11767 
TEL: [516J 273-6600 

Canada 
Future Electronics INC. 

Ci rc le 321 on inqu iry card . 

MULTITECH ELECTRONICS INC. 
195 WEST El CAMINO REAL SUNNYVALE, CA 
94087 U.S.A. TEL: 408-7738400 
TIJ(: 176004 MAC SUVl FAX: 408-7498032 

• Z·80 is a trade mark of Zilog Inc. 

Montreal TORONTO Vancouver 
237 Hymus Boulevard 4600 Dufferin Street 3070 Kingsway 
Pointe Claire, Quebec Downsview, Ontario Vancouver, B.C. V5R 5)7 
H9R 5C7 M3H 5S6 
TEL: [514J 694-7710 Outside of North America mail to: 

OTTAWA CALGARY Multitech Industrial Corporation 

Boxter Centre 5609 Macleod Trail 977 Min Shen E. Road, 

1050 Boxter Road, South Unit 109 Calgary, 105 Taipei, Taiwan, R.O.C. 

Ottawa, Ontario K2C Alberta T2H OJ9 Tel: 02-769-1225 Tlx: 19162 MULTIIC 
3P2 23756 MUL TIIC 



An Unbeatable Partner For 
Your Personal Computer 
OUR MODEL DG-5 5%" MINI FLOPPY IS IN MASS PRODUCTION 
FOR APPLE AND IBM PC 
8" DSDD DRIVE · 6809 CARD· AUTO RETURN JOYSTICK FOR 
APPLE II 
KEYBOARD · MODEM KIT· 40 COLUMN DUAL COLOR DOT 
MATRIX PRINTER· 40/80 COLUMN FOUR COLOR PLonER 
PRINTER FOR APPLE II AND IBM PC. 

SPECIAL SOFTWARE FOR APPLE II 
STRUCTURED BASIC COMPILER 
APPLE II SIMULATED FUNCTION KEYS PROGRAM. 

MICRO PROCESSOR - BASED ENERGY REDUCTION 
CONTROLLER FOR AC MOTOR (CHINESE PATENT PENDING) 
MICRO PROCESSOR-BASED ELECTRONIC BRAKE CIRCUIT 
(CHINESE PT. NO. 17362) 

* Apple II is a registered trade-mark of Apple Computer, Inc. 
* IBM, PC is registered trade'mark of IBM Corp. 

FOR DETAILS OF ABOVE AND OUR NEW 
MODEL PORTABLE COMPUTER DGI, IBM PC COMPATI· 
BlE COMPUTER DGII, AND THE FIRST COMMERCIALI· 
ZED LOW COST HIGH PERFORMANCE MINI COMPUTER 
MODEL DGIII FROM TAIWAN, R.O.C. PLEASE CAll: 
DG CO. Dealer & Rep. Inquires Invited 
2nd FI. , No. 117 Yen Chiou Yuen Rd ., Sec 1. Taipei (115) 
Taiwan , R .O.C. TEL:(02) 765·0497 

roduct Enha'nces Your Apple n 
MaKe Your Apple II Really 
More capable And Powerful 
*Bullt-In: a power supply 
that solves the expansion 

stability problem. 
It-I n: prl nter Interface. 
It-In: two floppy disc drives. 
It-In: 5 slon slots. 

run 

TERMINAL CARD 

J.E. COMPUTER CO., LTD. 

MaKe Your Apple II An 
Intelligent Terminal 
*Bllud rate -50-19 .2 K 
*Data bit -5, 6,7,8. 
'*Parlty check - non, even, 
odd, marK, space 

*Stop bit -1,1.5,2. 
* Up load & down load­
file transmission 

*BlocK mode - Yes. 
*Modem connection - DTE, 
DeE 

* Language - BASIC 
language. 

Telex: 22072 JECOMPUT Cable: "JECOMPUT" Talpel 
Tel: (02) 799-6740/4 Taipei, Taiwan, R.O.C. Clrole 544 on Inquiry card. 



The AccuFeel -keyboard offers you the com· 
fort . convenience, and productivity you just can't 
get with original keyboards. 
'Models plug· compatible with the Apple II and 
IBM PC 

'Positive tactile feedback 
'Low profile, sculptured and detachable keyboard 
'90 keys including numeric keypad and 16 user 
function keys 

'Ergonomically designed with DIN specification 
compliance 

'Auto· repeat on all keys 
'6 foot cable for portability 
'High cost effectiveness 
'Convenient key layout 

With the SSB-Apple Speech Synthesis Board 
you too can program your Apple II to talk to you. 
'High performance Texas Instruments TMSS220 
speech synthesis chip 

'1,200 word English vocabulary 
' Apple II plug·compatible 
'On·board audio amplifier and speaker 
'Wide application range 

MULTITECH INDUSTRIAL COR"ORATION @lMt1LTITECH ELECTnONICS INC. 
315. FU HSING N. ROAD. 1\\f:I 195. WEST EL CAMINO REAL 
TAIPEI 104. TAIWAN. R. O. C. SUNNYVALE. CA 94087. U. S. A. 
TEL: (02)7134022 (20 Lines) 
TLX: 23756 MULTI/C. 19162 MULTI/C 

TEL, 1408) 773·8400 
TLX: 176004 MAC SUVL 
FAX: 408-7498032 

Circle 322 on Inquiry card. 

~ .... \ 
I 

floppy 
1,tltlk '<111,1." Ioioi ...... ' 01 the 
moat popular computers on the mafkel today. in­
cluding the Apple II. 
*OOSt effective on-line storage 
*143K t1Yte storage 
*35 track compatible 
' Super slim profile 
*Fast positioning time 
'Hlgh reliability 
·Sale media protection 

The MIC·40 thermal/dol matrix printer offers 
hard copy at a very soli price. packing features 
such as: 
' 40 characters/280 dots per line 
'120 CPS (150 to 180 LPM) 
'Sx7 dot size alpha·numerical characters 
'7x8 dot size graphic characters 
'Full 96 ASCII character and 50 graphic 
character display 

' Centronlc parallel interface 
'Optlonal RS232C and current loop serial 
interface 

IBM i8 a teglsI8ted 'tademark 0' IBM CorporallOn 



BYTE West Coast 

Shaping 
Consumer Software 

Trip Hawkins of Electronic Arts explains his criteria for judging 
software and presents his view of the programmer as artist 

by Phil Lemmons and Barbara Robertson 

The Aesthetics of Software 
To judge computer software, we first 

need a basis for criticism, just as literature 
and other fonns of creative endeavor have 
their own criteria for excellence. The most 
famous basis for judging drama, of course, 
is Aristotle's doctrine that tragedy must 
preserve the "three unities" of time, place, 
and action. But computer programs have 
an important characteristic that literature 
lacks: multiple branching. Computer pro­
grams have hundreds and thousands of 
conditional steps, and a user can run a 
program many times without ever taking 
the same path twice. Furthennore, the 
computer has special characteristics as a 
medium. 

When William M. "Trip" Hawkins, 
president of Electronic Arts, talks of the 
need for home computer software to be 
"hot, simple, and deep," he is suggesting 
a set of criteria for judging software. In 
the interview that follows, he explains 
those three terms in a way that amounts 
to an essay about the aesthetics of home 
computer software-a basis for criticism 
of home entertainment and educational 
programs. Hawkins's views should 
prompt discussions among computer 
users about the nature of software, and 
in time those discussions may fonn the 
basis of an aesthetic to stand alongside 
those of literature and art. 

BYTE West Coast Bureau Chief Phil 
Lemmons and West Coast Technical 
Editor Barbara Robertson interviewed 
Hawkins at Electronic Arts' office in San 
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Mateo, California. BYTE's questions to 
Hawkins appear in boldface, and 
Hawkins's responses follow in lightface. 

What Software Should Be Like 
You have said that software must be 
"hot, simple, and deep:' Did you 
borrow those terms from some latter­
day Marshall McLuhan? 
No, I made them up. "Simple" came 
from Lisa. The first time I started talk­
ing about computers as a medium 
was when I started talking to people 
about Lisa. At Apple we were trying 
to get people to understand why Lisa 
software was only possible with Lisa 
hardware. And the medium is the 
message. 

"Simple" just means I can mini­
mize the amount of time it takes for 
somebody to get into the product. In 
that sense, "simple" can apply to any 
kind of application, whether it's a 
game, an educational product, some­
thing to satisfy the intellectual 
curiosity of an adult, or something 
that pays your bills for you . 

When I worked at Apple, we had 
a struggle with Lisa in the early go­
ing. The engineers wanted to know 
whether or not the person who 
would be operating the Lisa would 
be a naive or sophisticated user. We 
finally convinced them it really didn't 
matter whether it was a CEO or a 
secretary-everybody considers his 

or her own "time precious and 
wouldn't want to spend any time 
learning to use the computer and 
software. 

And in the consumer market, lei­
sure time is precious, too, whether 
it's Johnny's leisure time after school 
or a parent's on the weekend. No­
body wants to spend time studying 
a manual to playa game. The idea of 
having to read a manual to play a 
game is pretty scary in itself. 

The "simple" part has to do with 
how the program is presented on the 
screen and what kind of controls you 
use to interact with it. For example, 
Mule is an economic simulation 
game, and there's a whole lot going 
on. There are a lot of financial trans­
actions, but you never do anything 
except move your joystick and push 
the button. 

"Hot" has more to do with how 
you take advantage of what a specific 
computer can do. For example, the 
Atari offers much better sound than 
the Apple, so it's important for an 
Atari machine and an Atari owner to 
get a product that takes advantage of 
that. "Hot" means how well this 
product uses the heat that's in this 
medium, how well it takes advantage 
of the special things it can do. 

You're always trying to take advan­
tage of the maximum rate at which 
somebody can absorb information. 
And getting the medium as hot as 



possible makes it easy to do 
that. 

The computer really has four 
things going for it as a medium. 
Two are sound and video-you 
have to use sound and the 
screen to the fullest advantage. 
The third asset of computers is 
their interactiveness-the 
natural feedback loop. People 
get a lot just from the machine 
making a funny noise because 
of some action they've taken . 
The fourth asset is what I call 
"hidden machinery," the fact 
that the computer, because it's 
a data-processing machine, can 
take an enormous amount of Trip Hawkins 
information and keep track of 
it, providing a structure for it that is 
completely invisible to the consumer. 

The best example I can think of is 
Flight Simulator. All you can see on 
the screen is the view out the cock­
pit and the controls spinning around, 
but there's all this scaffolding behind 
it that will sustain you in the air, and 
you don't have to deal with any of 
that. 

Flight Simulator creates a realistic 
experience. Realism usually is based 
on data, and the more data you have 
for a situation, the more realistic it is . 
But if that data is apparent to you as 
you use the program, then the com­
plexity is going to be apparent to you. 
And that's the problem. Imagine 
what Flight Simulator would be like 
if I played it as a board game. It 
would be a disaster. I'd be constantly 
computing my velocity, my altitude, 
and all kinds of other things. 

The same thing goes for adventure 
games. Think of an experience like 
Dungeons and Dragons, where 
you're trying to create a very realistic 
adventure. There are all these charts 
and tables and complicated manuals, 
and you're trying to figure out how 
much weight each person's carrying 

and where he's holding different 
weapons, how much each one is paid 
for the weapons, what kind of 
damage the weapons do when they 
hit, what percentage of the time they 
hit, and what kind of monster they're 
attacking. You have to keep track of 
all this data . Computers are really 
good at keeping track of that, and 
they should be used to hide the 
machinery. 

Getting a program to be hot is a 
combination of taking advantage of 
all four of a computer's assets. I think 
you're failing to fulfill the promise of 
home computing if you're not push­
ing those as far as you can with a par­
ticular idea. Video games tend to be 
purely visually oriented; sound ef­
fects haven't been that far advanced. 
With a really good video game you've 
got some interesting interaction, 
some interesting graphics, and some 
interesting sound, but you're not tak­
ing advantage of the hidden 
machinery. 

That's partly why "deep" comes in. 
A lot of video games are simple and 
hot, but almost none of them are 
deep. A lot of that has to do with the 
fact that an arcade is a crazy place 

with lots of noise and distrac­
tion . You can't take time to 
think about what you're doing; 
you've just got to be reacting. 
And the experience has to be 
over and done with in 60 sec­
onds. In the home you don't 
have that constraint, so you can 
do things differently and offer 
greater variety. 

I don't think anybody's going 
to have sustained interest in 
something that's not involving 
them at all mentally. A mind­
less reaction is OK for a few 
minutes' relaxation, but it's cer­
tainly not going to become a 
large portion of your leisure 
time over years. 

Parents don't particularly want to 
encourage that, anyway. What they 
really want is products that have 
depth . Again, if I can use Mule as an 
example, it's a very complicated eco­
nomic simulation. But when you 
start playing, there's a beginner ver­
sion, so some of the complexity is 
very deliberately stripped out of it, 
and you only have to learn how to 
move the joystick and press the but­
ton. There are some very interesting 
music and graphics, and it's still more 
complicated than a typical video 
game. In other words, you have to 
learn how to do a few things and 
understand a few mechanisms on the 
screen. Once you get those down, 
you know how to play. 

But learning how to become a good 
player of the tournament game is 
totally different-by the time you're 
playing for the fiftieth time, you're 
still learning things about it. And a 
lot of the basic rules of economics are 
cleverly concealed, so you learn 
things like the learning curve theory 
of production, economies of scale, 
basic supply and demand and bar­
gaining, acquired resources and scar­
city or controlling price through 
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market share, and collusion. It's 
phenomenal how much is going on. 

Even so, when you start out it can 
be very simple; in fact, you can do 
other things in the game to handicap 
people. If, for example, you have an 
adult playing with a lO-year-old for 
the first time, the child can be given 
a special character that has more 
points and has a longer turn, and the 
adult can be handicapped. The way 
you handicap adults is to make them 
humanoids, and since the game takes 
place on a foreign planet, you 
assume that its harsh climate affects 
the humans. 

Simple, Hot, and Deep 
in Other Software 
Do ideas like "simple" and "hot" 
apply to both educational and enter­
tainment software? 
Yes. Anyone who tries to make a 
distinction between education and 
entertainment doesn't know the first 
thing about either. I see the meat of 
this market in products that combine 
entertainment and education and 
don't consciously try to separate the 
two. A part of our market is still pure 
fun, and another part is pure learn­
ing, but I think the meat of the 
market is those two in combination. 

We see two other parts of the 
market as distinct. We call one "per­
sonal development" just because 
that's a better way of describing the 
wayan adult thinks about education. 
In more cases than not, you're in­
dulging a particular intellectual 
curiosity about how computers work, 
about music, art, chemistry, or any­
thing you feel like learning about or 
tinkering around with. A computer 
is a very interactive playmate for do­
ing that. 

The fourth market after entertain­
ment, education, and personal devel­
opment is home management. That 
divides into information manage­
ment and financial management. In­
formation management includes 
word processing, retrieving informa­
tion from other computers, and so 
on. And then there's financial man­
agement, which includes things like 
how to make financial planning deci­
sions and how to figure out how to 
finance a new house or get your taxes 
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paid. 
Do you see those things as straight­
forward business-like applications 
or as games as well? 
I think there's a direction we can go 
there, but people still fundamental­
ly want to get the job done. I think 
we can make the experience of get­
ting the job done a lot more interest­
ing. 
Sound effects for bouncing checks? 
I think there probably will be some 

We're trying to 
encourage people like 
Gahan Wilson to get 

involved with the 
computer because 

they're in the business 
of using an artistic 

medium to evoke an 
emotional response. 

playfulness for that sort of thing, but 
it had better not get in the way of ef­
ficiency. Simple applies equally well 
across all those categories. Hot also 
applies equally well because you're 
trying to figure out how to take what 
a specific computer can do and make 
it as compelling as possible. Deep 
really has more to do with whether 
or not I find the bottom of the prod­
uct quickly. Clearly, I don't want to 
find the bottom of it quickly; I want 
it to continue to be interesting, con­
tinue to unfold. 
We understand some of your pro­
grams are going to involve interest­
ing collaborations. 
We're trying to get people like Gahan 
Wilson involved with the computer 
because they're in the business of us­
ing an artistic medium to evoke an 
emotional response. Most people in 
computers haven't thought about the 
medium that way. We're really trying 
to encourage that. I think it's going 
to take a style of software develop­
ment that's more accessible, where 
programming is no longer exclusive­
ly the province of the people who 
know how to handcraft assembly 
code. People who know how to 
handcraft assembly code seldom are 
as aesthetically oriented as 'Bill Budge 
or as oriented toward emotion as a 

great film director. You're going to 
start to see more collaborative efforts. 

Rock, Flicks, 
and Object Code 

Every artist shapes a creation or per­
formance around the capabilities of the 
equipment used. The musician must work 
with vocal cords or the harmonics of an 
instrument. The actor calls upon facial 
expression, body movements, and the par­
ticular characteristics of the film camera. 
The software programmer, too, must 
shape a program to existing technology. 
But the personal computer goes one step 
beyond by allowing interactiveness. A 
performance becomes an integration of the 
user, the programmer's software, and the 
hardware. Yet the programmer, unlike the 
performer, takes a back seat to the 
instrument-the computer-when it 
comes to recognition. With the exception 
of a few famed instruments such as the 
Stradivarius violin, praise for the equip­
ment over the performer does not occur 
anywhere but in the software program­
ming industry. 

Still, the entertainment industry pro­
vides parallels for the software industry. 
Both combine the skills of many people 
to produce a product-be it an album, a 
motion picture, or a program . Financial 
arrangements, however, vary consider­
ably. 

In the popular music industry, the 
songwriter, the musician, and the pro­
ducer generally get royalties. The musi­
cian divides royalties with an agent, a 
business manager, a personal manager, 
and perhaps a public relations firm. In 
the motion picture industry, the company 
is the producer. Screenwriters get fees or 
perhaps a small percentage of the film's 
earnings. The actor gets fees, a percent­
age, or both, and usually pays some part 
of the earnings to an agent, a business 
manager, a publicity agent, and so 011. 

The software industry is different . The 
programmer may be an employee who 
writes code to implement someol1e else's 
idea, or he may gel1erate the original idea, 
the detailed design, and the code itself. 
In the latter case, the programmer cal1 sell 
the program for a flat fee, give it to a 
publisher in exchange for a royalty, or 
produce copies and contract with a dis­
tributor to sell to retail stores or directly 
to users. 

Trip Hawkins and Electronic Arts are 
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leaders in the movement to treat program­
mers as artists and reward them accord­
ingly. As Hawkins notes, however, the 
analogy of the software business to show 
business can easily be strained. 

When did you get the idea to 
organize this software house on a 
different model? 
At Apple, while we were working on 
Lisa . Lisa software was inhibited by 
the need to have so many people 
simultaneously in agreement. That 
would be difficult regardless of the 
c~lection of people involved. 

It occurred to me that in film, tele­
vision, books, and other forms of 
entertainment media, artists all work 
kind of independently. And already 
by that time there were certainly ex­
amples of that in programming. Bill 
Budge, for example, had done some 
space games and then he worked for 
Apple for six months. 

I think a lot of software people have 
plunged into building a huge soft­
ware organization without realizing 
the limits to growth that eventually 
you're going to have to live with . 
What are those? 
The "mythical man-month," for one. 
Nine women can't make a baby in a 
month. And there comes a point in 
a software project where if you add 
more people it'll never get done. And 
I think that you have to find ways to 
keep things . decentralized. Our 
model of the world is sort of the 
ultimate in decentralization. 

The question is, how can we make 
these talented programmers and pro­
gram designers who are working 
scattered all over the world as pro­
ductive as possible? Once we can 
answer that, making the company 
grow indefinitely is just a function of 
finding the best talent and leveraging 

. it more effectively than someone else 
can . 

We have all the advantages that go 
with a small company. We can have 
a more personal relationship with the 
programmers. Apple certainly wasn't 
a huge company, but it had a lot of 
trouble, as many corporations do, 
dealing with the idea of putting the 
software people on a pedestal and 
treating them differently from every­
one else. I realized, hey, they are dif-
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ferent-let's put them up on a 
pedestal. 
Based on your view of home com­
puters as a new medium and of pro­
grammers as artists, how have you 
organized Electronic Arts different­
ly from other software houses? 
The most important department is 
the talent department, and that's 
staffed with producers. Producers 

Our producers are very 
important people­
they're a little like 

book editors, a little 
like film producers, and 

a lot like product 
managers. 

basically manage the relationship 
with the artist. They find the talent, 
work out product deals, get contracts 
signed, manage them, and bring 
them to their conclusion. The pro­
ducers do most of the things that a 
product manager does. They don't do 
the marketing, which in some cases 
product managers do. They don't 
make decisions about packaging and 
merchandising, but they do get 
involved. 
They're like book editors, then? 
Yes, they're a little like book editors, 
a little bit like film producers, and a 
lot like product managers. I think the 
biggest time sink for a producer over 
the full course of the product devel­
opment is working with the software 
artist while he's finishing the soft­
ware-turning around new releases 
and getting the bugs eliminated and 
getting manuals straightened out. 
Usually what happens on the man­
ual is that the original artist will pro­
vide something in some rough form, 
and the producer will figure out how 
to turn that into a final manual. 
Do producers get salaries? 
Yes, they're on salary. Some day, 
when it becomes really easy to figure 
out a measure of a producer's effec­
tiveness, these people will get a piece 
of the action. Their performance will 
be based on how well the products 
do. I'm already trying to get them to 
think like portfolio managers-you 
have this much cash to invest in 

terms of advances, and you've got 
this kind of bottom line to play with 
in terms of what royalty percentage 
you can give out, so how much can 
you spend on the overall marketing, 
that sort of thing. The idea is to figure 
out how to produce the most revenue 
from that. And whether you want a 
couple of really expensive high-risk, 
high-reward possibilities, or some of 
those balanced with some inexpen­
sive I8-year-olds and one more ex­
pensive educational group or what­
ever. 
What are the producers' back­
grounds? 
We have five of them full-time right 
now. Three of them worked at Apple; . 
in fact, two of them worked directly 
for me. One was product marketing 
manager for all the Lisa software, and 
she's very good at working with en­
gineering people. The other two peo­
ple from Apple had similar kinds of 
reputations for being good at work­
ing with engineering people. One 
producer sold computers for IBM 
and then became an executive 
recruiter. He signed Gahan Wilson. 
Our fifth producer, who came from 
one of our competitors, Automated 
Simulations, was basically doing all 
of the company's product marketing. 
She's basically a social scientist . 
Are most of your contracts with in­
dividuals or with groups? 
It's a range. You have guys like Bill 
Budge who are individuals and then 
you have guys from a company like 
Childware, where it's a group of 
about four. Then there's another 
category where there might be one 
key individual, somebody like Dan 
Bunten at Ozark Softscape or Jon 
Freeman at Free Fall Associates. Dan 
Bunten's the guy who did Cartels and 
Cutthroats, Cytron Master, and Com­
puter Quarterback. He did those 
pretty much on his own, but now he 
has his brother and some other 
family members involved, and they 
set up a separate company. 

Then you have people like Jon 
Freeman. He specializes in design­
game design, not even program de­
sign. His wife, Anne Westfall, spe­
cializes in program design. And then 
there are two other guys that they 
work with; one is strictly a program-
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mer, and the other is a combination 
J-il uglammer and gaBlE: deSIgner. so 
it ;:, cl lIttle blt of every th11lg AClually 
I gue~~ rllSht !\uw the solo performers 
are the exce ption . We have only fom 
01 five who can really work that in 
dependently. 
00 you, like book publishers, get 
unsuIidted products, unsolicited 
disks? 
We duo We expect that their volume 
is going to go up cl lot once we're on 
lhe market 
00 you welcome that? 
Absolu tely although yo u tend to 
have a very low hit rate -about one 
in a hundred 01 worse. I've already 
been thro ugh that at Apple, and Rich 
Melmon . UU1 vice -preSIdent for mar­
keting. went through it at Visicorp. 
When a programmer signs a contract 
with you, how is it likely to make 
his life different than if he were do­
illg software on his own? 
It ·s a really big difference. The guy to 
t<1lk to about that would be Bill Budge 
beccluse he recen tly wa~ running his 
OWL wmpany. 1 know in Bill's case, 
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there's a lot of time you spend 
answering the phone, talking to 
distributors, getting orders, approv­
ing clftwork or packaging, getting 
labels printed, doing mailings to 
dealers, just doing a whole lot of stuff 
that I find interesting. People like Bill 

In some situations now 
we're much happier to 

be dealing with 
lawyers rather than 

programmers because 
they don't get freaked­
out when they first see 

a contract. 

find it thoroughly tedious. Some pro­
grammers out there enjoy it, and I 
think in some cases it will prove to 
be their dow nfall because they're not 
very good at it, but they like it, and 
so they'll do a mediocre job both run­
ning a company and try ing to do the 
soft ware. 
Do you expect to be dealing with 

agents for programmers some day? 
Sometimes we already do. They do 
exist. In some cases they' re just. 
lawyers, but, depending on the 
amount of experience they have, they 
'can be very smart. There are situa­
tions right now where we're much 
happier to be dealing with lawyers 
because they don't get fre aked-out 
when they first see a contract. 

Contracts with Programmers 
What are contracts with program­
mers like now? 
The typical software contract spends 
most of the time talking about 
maintenance and support and stuff 
like that. Once the kind of software 
that we buy from an outsider is done, 
it's done, so there's less emphasis on 
issues like support. There's more em­
phasis, though, on the rights to dif­
ferent kinds of things. So in fact it's 
really much more closely modeled 
aiter a recording contract. We want to 
make sure that if we ever want to do 
"greatest hits of 1983," we can put all 
the programs on one disk . 

___ _________ -, What about the fundamental finan-

Software of the 
Month Club , Inc . 
953 MI% lon SI , Mini Mall 
San Francisco, CA 94 103 

Clly/StalC::IZlp 

Endo"ed IS $6 Please ~rlIo l l nl~ ,n tile Club 

[J VISA 0 MASTERCARD 

cial aspects of the contract? 
It really boils down to a royalty rate 
on products that we manufacture, 
which is the market range, typically 
10 to 20 percent of the wholesale 
revenue. Some manufacturers are 
more out of sync with the market 
than others, but I think over the next 
year the rates will become reasonably 
standard, the same way they are in 
the record business. Right now 
they're still all over the map. 
How does the range in software com­
pare with what's available in books? 
We don't actually encourage too 
much of a range. So much of our 
business is driven by percentages of 
sales that you can't really justify pay­
ing ~ much higher percentage of sales 
to one guy than another guy. What 
you're really looking for is higher 
total revenue on a better product. If 
you look at our marketing costs, sales 
commissions, things like rack servic­
ing fees and administrative and R&D 
budgets, they all tend to be set up as 
a percentage of sales. What you're 
really looking for in a big hit product 
is something that is going to do so 
much more sales volume that all of 



MEMORY PLUS MORE 
LSI 11 MEMORY MUL TIBUS MEMORY 

512 SINGLE BOARD 
W /RS232-C PORT 

MEMORY FOR IBM PC, XT 
• On board parity with interrupt on 

parity error. 

• Addressable as a contiguous block in 
64KB increments thru 1 megabyte. 

SINGLE QTY. PRICE: 
512KB $545.00 

FREE with purchase of memory. 

MEMDISK 1 Allows memory to emulate 
disks. 

256KBTO I MB 
SINGLE BOARD 
LSI II MEMORY 

• Control Status Register (CSR). 

• On board parity generator checker. 

• Battery back-up mode. 

SINGLE QTY. PRICE: 
256KB $595.00 
1MB $3995.00 

512KB TO 2MB EDC 
SINGLE BOARD 

MULTIBUS MEMORY 
• Pin to Pin MUL TIBUS compatibility for 

both 8 bit and 16 bi t systems. 

• Addressable up to 16 megabytes. 

• On board parity with selectable 
interrupt on parity ERROR. 

OR 
• Error Detecting and Correcting (EDC) . 

SINGLE QTY. PRICE: 
Without/ EDC 

512KB $895.00 
2MB $5995.00 

W/ EDC 

$1495.00 
$6495.00 

MEMORY PLUS MORE from Chrislin means your getting the best in performance and pricing in the market today . Incorporating 
the 256K RAM technology into the LSI and Multibus memories offers you the most recent technology available. Act now while 
quantities still last. 

140MB WINCHESTER DISK SYSTEM 
FOR LSI BASED SYSTEMS 

CI-1340-WF: 140MB formatted Winchester (8") 
disk system w/controller and 2MB floppy (8") 
backup w/ controller. 

PRICE: 

$9995.00 

"OFFERING QVALITY WITH AFFORDABLE PRICING" 

Chris/in Industries, Inc. 
31352 Via Golinas • Westlake Village, GA 91362 
Telephone: 213-991-2254 • TWX 910-494-1253 GHRISLIN WKVG 

IBM is a Trademark of International Business Machines. Multibus is a Trademark of Intel Corporation. LSI is a Trademark of D igital Equ ipment Corporation . 
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those percentages start to work in 
your favor. 
So all your programmers will be get­
ting the same royalty? 
No, I wasn't trying to suggest that. A 
certain amount is a function of 
bargaining and a certain amount is 
just a function of what we think is 
fair. The rates are not widely 
disparate. The thing that does change 
is the amount of the advance, and 
that's a function of the track record 
of the software artist. If he or she 
really has a strong track record or if 
the software development method 
used is clearly more expensive than 
somebody else's, but we think it's the 
right method, then we're going to pay 
for it. 

For example, right now we're work­
ing with Childware, a group that spe­
cializes in educational software. 
When people from the company 
came in and showed us their first 
script, it was something like 32 pro­
fessionally drawn pictures on a story­
board. That kind of richness of com­
munication is going to cost you. 

Some of these groups now have a 
staff graphic artist and a staff musi­
cian, and they'll have certain ex­
penses built into the way they do the 
development. 

One other point I wanted to make 
about the royalties is that we divide 
things into three categories. There are 
royalty rates on products that we are 
actually manufacturing. There are 
two subcategories there. One is prod­
ucts where the programming is done 
by the original artist, who gets a 
residual royalty rate. If it's a derivative 
version that's on a machine in which 
the artist did not do the original pro­
gramming, he still gets some royal­
ty, and that's worked out. 

The second category is licenses. For 
example, the Bolivian government 
says, "We'll pay you $100,000 just for 
the rights to convert Pinball Con­
struction Set to Bolivian." If there's a 
straight license, a much higher per­
centage of that goes to the artist 
because we don't have to do any 
manufacturing and distribution. 

The third category really has more 

A Run-Time Library 
forWhitesmiths' C 2.1 

• Fast execution 
• ROMabie 

• No royalties 
• Fully reentrant 

machine support 

• CP/M file support 
• Error checking 
• Usable with our AMX 

Multitasking Executive 

Real-TimeC 
manual only 
source code 

$ 95 
$ 25 
$950 

Intel mnemonic $ 50 
to A-Natural converter 
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Benchmarks 
1. Int to ASCII conv. 
2. Long to ASCII conv . 
3. Long random number 

generator 
4. Double 20 x 20 matrix 

multiply 
5. File copy (16kb) 

1 

• with Real-Time C 
Dwithoul 

2 3 4 5 

4 Mhz Z80. 8" SO diskette. Times may vary Wilt' processor, clisks. etc. 

AMX and Rea l-Time C are trademarks 01 KAOAK Products lid. 

A·Natural ls TM o f Whltesmlths lid. CPI M 15TM 01 Dig ital ResearCh Corp. 
Z80 IS TM 0 1 Zilog Corp. 

KADAK Products Ltd. 
::II: 206-1847 W. Broadway Avenue 
~K: Vancouver, B.C., Canada V6J 1Y5 
---..- Telephone: (604) 734-2796 

Telex: 04-55670 
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to do with merchandising. We may 
want to create a product specifically 
for merchandising, but we're not the 
manufacturer. For example, a T-shirt. 
The royalty rate there will be very low 
because we're not anticipating mak­
ing any money on it. 

Research and Development 
You also have a research and devel­
opment department. With the soft­
ware written mostly outside, what 
does the research and development 
department do? 
Develop proprietary software tools 
that our software artists can use to 
build products faster and to build 
products that they couldn't build on 
their own. 
Utilities that construct graphics for 
a particular machine? 
Let me talk short term and then long 
term. In the short term there are 
things like software theft protection, 
assistance in getting up on a machine 
that the particular artist is not familiar 
with, and assistance with sound. It's 
more the nuts and bolts kind of thing 
right now. 

In the long term, we're going to put 
together a workstation that is specif­
ically designed for creating the kind 
of software that we want to create. 
And the development system will 
have things like languages and de­
bugging tools and compilers, and it'll 
have a lot more memory and a lot 
more processing power than any of 
the machines that the consumer is 
ultimately going to own, today or in 
the future . 
You're developing your own com­
pilers? 
We're not necessarily doing all of the 
development work ourselves. But we 
already have a FORTH compiler that 
runs on all four of our target ma­
chines for this year-the Apple, the 
Atari, the Commodore 64, and the 
IBM Pc. We're bringing it up on our 
first version of the development 
system. We might have toolkits for 
sound and graphics, and so on .• 

Phil Lemmons is BYTE's West Coast Bureau 
Chief. Barba ra Robertson is West Coast Tech llical 
Editor. The1) can be reached at McGraw-Hill, 425 
Batten) St. , Sail Francisco, CA 94111 . 
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Apple is a registei'ed trademark of Apple Computers , Inc, 
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CUBIT. The only 
game of its kind for 
the Apple Computer. 
Innovative, new and 

colorful. Cubit 
offers an extra 
dimension. It 

transforms a 
two-dimen­
sional screen 

to a 3-D arena. 
Cubit offers 
more than just 

the hand/eye 
coordination of 

typical shoot'em­
up games. It offers fast-moving , action 
filled , strategy based entertainment. 
And you don 't have to be a concert 
pianist to handle the controls. Simple to 
learn, yet enormously challenging to 
master. Playable with both joystick and 
keyboard. 

For 48K Apple Computers with 3.3 DOS. 
Enjoyable in black and white , but 
a whole lot more fun on color monitor. 

Look for our next game, to be released 
soon . 

Dealer / Distributors - Please contact 
us for details on Cubit and our Apple 
and IBM PC line of products . 

Micromax Systems, Inc. 
6868 Nancy Ridge Drive 
San Diego, California 92121 
(619) 457-3131 

See us at forthcoming Applefest and 
Comdex shows . 

~~--;-~-~-~~~ • • - _ .. -- ....... .:r.c;;II :rIia __ _ _ ~ __ -_ • _TM 

INNOVATORS IN MICRO-COMPUTER SOFTWARE 

Dealer Inquiries, Circle 305 All others, Circle 306 



· YOUR PROGRAM HERE 

1he Chaplin characcer licensed by Bubbles, Inc., S.A. 
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The best software for 
the IBM Personal Computer. 

Could it be yours ? 
Attention, all programmers. Here's a 

chance to reach the top. 
If you've written software that's completed 

and runs on the IBM Personal Computer, we 
could be interested in publishing it. 

(We also could be interested if it runs 
on another computer. If we select your software, 
we'll ask you to adapt it to our system.) 

But be advised. 
Our expectations are great . 
Because the software we publish must be 

good enough to complement IBM Personal 
Computer hardware. In fact, the more you take 
advantage of all our hardware capabilities (see 
the box at right), the more interested in your 
software we become. 

Think about incorporating color graphics 

We select programs that will make the 
IBM Personal" Computer an even more useful tool 
for modern times. 
,---------------------, 
I IBM PERSONAL COMPUTER SPECIFICATIONS I 
I User Memory Display Screens Pennanent Memory I I 64K·640K bytes Color or monochrome (ROM) 40K bytes I 
I Microprocessor High-resolution Color/Graphics I 

16.bit, 8088 80 charaders x 25 lines 
I Auxillary Memory Upper and lower case ifc~':.~e.. I 
I 2 opt ional internal Operating Systems 256 charaders and I 
I 

diskette drive;, 5i1.\" DOS, UCSD p·System, symbols in ROM I 
160KB/180KB or CP/M·86t Graphics mode .. 

I 320KB/360KB Languages 4·color resoludon.. I 
I pe r diskette BASIC, I'dsa ti , FORTRAN, 320h x 200v I 

Keyboard MACRO A,;sembler. Black & white resoludon .. 
I 83 keys, 6 rt cord COBOl. 640h x 200v I I attaches to Printer Simultaneous graphics & I 

system unit A11.poinLs.addre;sable text capability I 
I JO function keys graphics capability Communications I lQ.key numeric pad Bidirectional RS·232·C interface I 
I Diagnostics 80 chantders/second SDLC, Asynchronous, I 

Power·on selftesung 18 characler styles Bisynchronous protocols I I'Jrity dlecking 9 x 9 charader matrix Up to %00 biLS per second I L _____________________ ~ 

into your program, for example . So, if you think your software is the best, 
Use sound. Consider the power of our consider submitting it . Ifit'saccepted, we'll take 

keyboard and remember to utilize the ten care of the publishing, the marketing and the 
programmable function keys. distribution. All you have to do is reap the 

In all cases, we're interested in "friendly" benefits of our royalty terms. And you're free to 
software-with emphasis on quality and wide market your program elsewhere at any time 
appeal. Programs with the greatest chance even if you license it to us . 
of being published must be easy to use, offer We're offering the ladder. Think about 
a better way to accomplish a task and provide taking the first step. 
something special to the user. For information on how to submit your 

What kinds of programs? All kinds . program, write: IBM Personal Computer, 
Education. Entertainment. Personal " External Submissions, 

finance . Data management. Self improvement .'j~ Dept. 765 PC, Armonk, 
Games. Communications. And yes, business. New York 10504. § : ::f~i® 

The IBM Personal Com~uter 
A tool for modern times 

For more information on where to buy the IBM Personal Computer, call 8()()-447-4700. In Alaska or Hawaii, 800-447-0890. 
tUCSD p-System is a trademark of the Regents of the Universiry of California. Cp/M-86 is a trademark of Digital Research, Inc. 
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Is your personal computer TOO personal? 
Lets face it! 
It's difficult to envision a business environment where only one 
person needs access to the daily statistics of the business. 
The Salesman wants to know if his customer's product shipped. 
The Accountant wants to know if the bills are paid. 
The Secretary has to get that letter out. 
You can't afford to keep 
them waiting. 

- - . -

-..:----

The unique architecture of the IMS Multi­
processor System allows all functions to 
be performed simultaneously! 

Call or write today for the location of 
your nearby IMS dealer. 

Toll Free: 1·800·648·7979 
In Nevada call: (702) 883-7611 

iU% 
INTERNATIONAL 

Choose from the IMS family of expandable computers 
to fit your business.* 
·4 user 500015 System shown. Other IMS systems expandable to 8 and 16 users. 

2800 Lockheed Way, Carson City, Nevada 89701 • Telex 910-395-6051 

We Build Computers As If Your Business Depended On Them 

IMS INTERNATIONAL DISTRIBUTORS: Argen tina British Virgin Islands China Greece Israel Malaysia New Zealand Saudia Arabia Spain Turkey U.S.A. 
Australia Canada Ecuador Hong Kong Italy Mexico Philippines Republic of South Africa Sweden Uniled Arab Emirates West Germany 
Austria Chile France India Korea Netherlands Puerto Rico Singapore Switzerland United Kingdom West Indies 
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User's Column 

New Computers, Boards, 
Languages, and Other Tidbits 

What may be a revolutionary medical program highlights this 
month's potpourri 

I'm writing a lot of this on my 
Otrona in a San Jose hotel room. I 
don't quite know where the month of 
June went. Actually, I do: two 
speeches, a convention, and a lot of 
work on my novel. Make that three 
speeches. 

Fortunately, there's a lot to write 
about. Of course, when you're 
writing about the micro business, 
there's always a lot to write about. 

For example: Modula-2/86 is here. 
The version I have just now runs on 
the IBM PC under CP/M-86; by the 
time you read this, there should be 
others. The Logitech version includes 
source code (in Modula-2, of course) 
for KEYBOARD.MOD and DISPLAY. 
MOD, which are the modules that 
define the keyboards and display; by 
fooling about with them, you can 
make Modula-2 work with a number 
of PC work-alikes. 

You can be sure I'll have more to 
say about Modula-2 . 

Something Really Wonderful 
I like to give speeches. Most writers 

do, and as a former professor I often 
miss my classroom. I simply don't 
have the time to do it as often as I 
would like. 

I particularly like to give speeches 
at conferences because I get to meet 
the other speakers and I learn things 
it might take me years to discover 
otherwise. That happened not long 

by Jerry Pournelle 
ago at a physicians' conference in 
Vail, Colorado: I saw a real vision of 
the future of the micro. 

I was supposed to speak at 0900, an 
hour I don't much care for. Physicians 
apparently are much earlier risers 
than I, for they were supposed to 
have a speaker at 0830. She was sen­
sible, though, and presumed it a mis­
print, so they didn't have anyone at 
that ghastly hour. Rather than waste 
their time, they invited the next day's 
speaker to begin. He turned out to be 
Dr. Lawrence Weed, and he hadn't 
finished when I arrived. I thus 
discovered by accident the most ex­
citing computer program I've seen 
this year. 

The official name is Problem­
Knowledge Coupler. I'd be more like­
ly to call it "Diagnosis by Computer" 
or an 'Auto-Doc." The interesting 
thing is that the night before I was 
discussing the possibility that "some­
day" there would be computer pro­
grams to assist in diagnosis, and 
several physicians and I agreed that 
day would not come soon. 

We were wrong. The Problem­
Knowledge Coupler (PKC) is here 
right now. Dr. Weed demonstrated it 
to a fascinated group of physicians. 
Although most were pleased to see 
it, one medical student was terrified. 
"What is there for us to do if the 
machines can do it all?" he asked . 

Of course, the PKC doesn't "do it 

all," but it sure does a lot. 
It is common knowledge that a pa­

tient's medical record is the single 
most important diagnostic tool avail­
able to a physician . A case history 
plus a good description of symptoms 
are vital to meaningful understand­
ing. The PKC makes use of this. 

A PKC is, of course, a computer 
program. The patient enters as much 
of his case history and symptoms as 
possible in response to a series of 
questions asked by the program. I'm 
told this can be done as a dialogue 
between patient and machine, but 
I'm sure it's a lot smoother if 
mediated by a medical professional, 
such ' as an office nurse. 

Other information, such as blood 
pressure, pulse, and the like, can be 
entered by the nurse or the physi­
cian. When it's all done, the program 
offers a list of possible causes. 

Note that the machine hasn't 
"made a diagnosis:' It doesn't even 
present a weighted list; it merely 
gives all it knows about what could 
have caused the patient's problems. 
The physician is free to use intuition, 
leap to conclusions, order further 
tests, or do anything else that seems 
indicated. 

It's possible that the physician 
knows of causes that the machine 
hasn't listed, in which case the pro­
gram should be updated . According 
to Larry Weed, however, that's not 

October 1983 © BYfE Publications Inc. 107 



the typical situation. 
Consider: we're dealing with a lot 

of symptoms and indicators. Age, 
weight, sex, presence or absence of 
facial hair, blood pressure, somatic 
type, hereditary factors, diet, previ­
ous operations-all these can be im­
portant. According to Dr. Weed, a 
physician generally has to think 
about as many as 40 indicators. 
Meanwhile, dozens of possible 
causes may exist, all linked to the 
various symptoms in highly complex 
ways. 

Medical diagnosis approaches fun­
damental limits to human capabili­
ties. Weed demonstrated this by giv­
ing the audience a list of symptoms 
and asking for possible diagnoses. 
The conference, with more than 40 
physicians, could come up with no 
more than a dozen possibilities; the 
computer program knew of 28. 

Clearly, a physician plus Problem­
Knowledge Coupler will be more ef­
fective than the physician alone, and 
the more obscure the problem, the 
more likely this is to be true. 

MEMORY BLOCK 
Clear Lucite" cube containing a fragment of 
history ... ideal for paperweight or interesting 
exhibit. Contains magnetic core memory from 
an IBM 360 Computer (circa: late '50's-early 
'70's). Size 2"x2"x2W: 10 day money-back 
guarantee if not completely satisfied. $1495 

What really astounded me is that 
the program runs on microcom­
puters. Dr. Weed has versions for 
CP/M 2.2 on the North Star Advan­
tage and the IBM Pc. It should be 
easily adaptable to other CP/M 
systems. 

Aye, There's the Rub 
Now comes the disclaimer. I am 

not a physician. My doctorates are in 
other fields entirely. Clearly, then, I 
am not competent to evaluate the 
medical effectiveness of Larry Weed's 
computer programs. 

The programs are certainly easy to 
use. They seem to run without 
glitches. I say "seem td' only because 
I've yet to do any exhaustive testing, 
although I intend to. 

I spent a lot of time with Larry 
. Weed, including taking part in a 
dialogue discussion with the entire 
group, and I was much impressed. 
Weed has solid academic and medi­
cal credentials. He's also fond of 
pointing out that major league 
baseball teams and professional 

TIMESHARE 
Only you and your fellow programmers will 
know what time it is with this binal)L numeral 
wall clock. Handsome simulated dark walnut 
finish, accurate quartz movement with sweep 
second hand. Perfect for office or home. Runs 
on one M battery. (not incl). 11'/.' diagonal. 
1 yr. warranty. 10 day money-back $3995 
guarantee if not completely satisfied. 

Call Toll-Free Mon.-Fri. 9am-6pm 1-800-8-E·S·W-E·E-T except Florida, or mail coupon below. 

1- - - - - - - - - - - - - - - - - - - - - - - - - - - -I 
I t fl . BYI03 I ,wee ., u m mc. Encl. is Check 0 MOD Charge my MasterCard 0 Visa 0 
I 15490 NW 7th Ave., Miami, FL 33169 Credit Card # Exp. Date __ I 
I Please send me_Memory Block(s) @$14.95 0 Just send your Iree COMPOTERMANlA Catalog lor now. I 
I Add $2 ea. lor ship. f, handL Signature I 
I Please send me _ Timeshare clock(s) @$39.95 Name I 

Add $3.50 ea. lor ship. f, handL Address _____________ _ 
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opera companies do not make use of 
credentials when hiring talent. Per­
formance organizations want to see 
what recruits can do, not what 
they've been taught. 

Weed wants his PKC judged on 
that basis-and of course I can't do it. 
I haven't the credentials. I can only 
offer observations. 

I've seen the program work with 
test cases. I've watched it list out 
probable diagnoses, each accom­
panied by a reference to a medical 
text. I've seen it list everything a room 
full of physicians thought of, then 
add some they hadn't considered 
but which when put to them were 
pronounced both reasonable and 
possible. 

I haven't seen it "verified," nor can 
I think of a way the program could 
be verified . In particular, there's ob­
viously no way to be certain that the 
program will list every possible cause 
of a particular patient's difficulties. I 
do think, though, that the program 
could be of great value to physicians. 

My view isn't universal. Some 
physicians I've spoken with are hor­
rified, and a few have said the pro­
grams are "demeaning." I fail to 
understand why. No one thinks 
checklists are demeaning; how is it 
different when the checklist is put on 
a machine? No one thinks reference 
libraries are demeaning, and every­
one insists that reference books have 
indexes. The PKC looks to me like a 
very good index. 

In any event, I found the programs 
fascinating, and I'll have more on the 
subject in a later column. Meanwhile, 
I'd appreciate comments from those 
with medical qualifications. 

Kaypro versus Osborne 
When I give talks, there's one ques­

tion I get fairly often: which do I 
recommend, Kaypro or Osborne? As 
with most questions, the answer is, 
"It depends." They're both good ma­
chines. When the Kaypro first came 
out, the Osborne software package 
was clearly superior to the Kaypro's; 
that's no longer true. The Kaypro 4 
(which is in essence the original 
Kaypro II with double-sided disks) 
comes with an excellent selection of 
software. 



600 Xl .. $199.00 
800 Xl. .. $CAll$ 
1200 Xl. $499.00 
1400 Xl . $CAll$ 
1450 Xl . $CAll$ 
1025 Printer . ... . . .. $399.00 
1020 Color Printer. $245.00 
1027 Printer ... ... .. $299.00 

Monkey Wrench 2 .... . . . 552 .75 

PARKER BROTHERS 
Tutankham R ... .... ..... $33.75 
Super Cobra R . . ... .. . .. $33.75 
Astra Chase R ... . ... ... . $33 .75 
Frogger R ..•...... . .. ... $33.75 
OBert R .. . .. . .•..... . . . . $33.75 
Popeye R ... • . .... . ..... . $33.75 
Risk R ........... . ... ' " . $42 .75 
Chess R . •. ......•...... . $42.75 

800 48K .... $199.00* 
• lIft.r,l 00. rebllt. from ... TARI ctleh price '2tKI. 

810 Disk .... $399.00 

HAYES SMART . .. 5239.00 
HAYES MICRO II $309 .00 

Micro Bit 
MPP·l000 ......... $159 .00 

NOVATION 
CAT . .. $144.00 

D-CAT ........ ... $155 .00 
J·CAT . ..... . ..... $115 .00 

· ·· · 5279 .00 

Bank Street Writer D . .. . . . $44.75 
AI': D ....... . .... ........ . .. $24 .75 
Apple Panic D . . ... .... ... $23.75 

ROM .. .... . 

l000 .... . $c." 

ALIEN GROUP 

Voice Box '1 . $99.75 

DON'T ASK 
Sam ... .... .. $41 .75 
Abuse ...... $15.95 
Teleatri. . . .527 .95 
Poker Sam $24 .95 

)1\ 
ATARr .. _-

1010 Ree-order . . . . . 575,00 
410 Recorder . 1175 .00 
810 Disk Drive , . $399.00 
1050 Disk Drive , $135.00 
850lntel1ace . . $~ALl! 

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 CAll US 

BLANK DISK 
ELEPHANTSS/SD _ ... $18.25 
ELEPHANT SS/DD .. .. $21 .75 
KANGAROO SS/DD with 

storage case . ... . .. $24.75 
MAXELL MD I .... _ ... .. $29.75 
MAX ELL MD II ........ $39.75 
DISK CASE' (hold s 10) . S4 .95 
DISK CASE (holds 50) $19 .75 
ROM CASE (holds 10) $19 .75 

SANYO 

MBC 1000 .............. $1549.00 
(with micropro software package) 
MBC 1250 .. ....... .. ... 52195 .00 
MBC4050 ............ .. $2749.00 
EFD 160 Disk ............ 5499.00 
5500 Letter O. Printer ... $649.00 

InPAl-717-

MONITORS 
Amdek Color I .......... $275 .00 
Amdek 300 Green ...... $149.CO 
Amdek 300 Amber ..... $149.00 
Gorilla Green . .. . . . , ..... $99.00 

[~EFHU1Ml 

HES64 
Turtle Graphics R .. .... $49.75 
Heswriter R .... , .. . .. ,. $38.75 
Attack of Mut Cam R . . . $34. 75 
Turtle Tutor R , .... , , ... $29. 75 
Turtle Trainer R ....... . $29.75 
Paint Brush R ... .. . .. .. $23.75 
Benji Space Rescue 0.$29.75 
Home Manager C/ D 

RANA 
DISK DRIVES 

Elite 1 ...... ...... $295.00 
Elite 2 .. .......... $449 .00 
Elite 3 .... ....... $559 .00 

SSI 
Battle of Shilo $26 ,75 
Tigers in the Snow . . . $26.15 
Cosmic Balance . . .. . . $26.15 
Knights of the Desert . $26 .15 
Battle for Normandy ,. $26 .75 
Germany 1985 ....... , $36 .75 

APPLE' DUMPliN G GX .. -5<>Q .7 5 
APPlE DUMPUNG 64 .. 11 6 Buffe<)S179.75 

INFOCOM 
CONTINENTAL 

.64 Keypad. , , $29 .00 
Universal Cass o In!. , .. . .. $29 75 
Printer Utility .. . .. $19 .75 

6 Slot Expansion . , . . . . . . . $79.95 
3 Slot Expansion .. . ... . . $24 .95 
Vic 20/64 Printer Int $59.95 

SPINNAKER 64 

Kindercomp .. , .. . 
Story Machine . . . . . , . . 
Face Maker .. 
Snooper Trooper. 
Delta Drawing. 

. . 521.75 

... $23.75 

... $23 .75 
.. $29 75 
. $34 75 

HES VIC · 20 
Torg C . 
HES Games I C 
HES Games II C 
VIC Fortit Rom . 
HES MON Rom 
Turtle Graphics Rom . 
HES Writer Rom 
Shamu s Rom 
Protector Rom . 
Robot Panic Rom . . $?8 .75 

BROOERBUND 64 
Serpentine R . . . . $26 75 
Choplifter R $3? 75 
Seafox R 

PARKER 20 
Frogger (ROM) 
OBert (ROM) 
Tutank.ham 

PROWRITER 2P ..... $699.00 
GEMINI 15 .......... $449.00 
PRINTMASTER .... $1589.00 SAVE ~n~s\::ske PR I NTE R 
SMITH CORONA TP1 ... $549.00 
CITOH 8600B ... . , . ....... 51025 .00 
STARWRITER ... , .,., ..... $1099.00 

OKIDATA 82 ..... SAVE 

GORILLA GX·1 00 .. . . .. ... . " . ,$199-00 

EPSON ........ a a •• ~ $CALL 
OKIDATA 83 ..... LOWEST 

PRICE 
OKIDATA 84P ... . AVAILABLE 

OKIOATA 93 ..... SAVE 

TRACTOR ......... $49.75 
OKIOATA 92 .... ...... .... 5SAVE 

GEM I N I 1 0 .... D $ 2 99 ~ 00 
PROWRITER.. .. $365 ~OO 
NEe 8023 ............. . ..... .. 

POLICY 
TO ORDER 

CALL TOLL FREE 

800-233-8760 
or send order to 
Lyco Computer 

In·stock items shipped within 24 hours of order ~erso na! 

checks require fou r wgeks c learance before .hipping. No 
deposit on C.O .D orders. Free shipping 0" pre pa id "ash order~ 
within the continental U.S . PA res; dent~ 3dd sa le, la>. All 
products subjec l to availability 3nd pr icE' c hang .. Ad ve rtised 
prices show 4°,t discou nt off~ red ro. c ash ; :tdd 4<f:'" ('01 Mastpi P.O, Box 5088 

Jersey Shore . PA 17740 Card or INQUIRIES INVITED, 



Support, Service and Price. 
Shipping/ Handling UPS surface $3.00 plus an additional $3.00 per item for UPS Blue. 
C.O.D. orders add $4.00. For personal check allow 2 weeks for delivery. All items subject 
to availability. prices subject to change without notice. Calif. residents please add 
S)t,% sales tax. " IBM is a registered trademark ot International Business Machines. 
CPt M is a registered trademark of Digitat Research. 
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On the other hand, the Osborne 
Executive comes with much intro­
ductory material and a powerful soft­
ware package, plus the possibility of 
updates to compatibility with the 
IBM pc, an option the Kaypro 
doesn't have. Osborne also has a 
widespread network of dealers and 
service centers; more than Kaypro as 
of this writing. That, too, is subject 
to change and could be different by 
the time you read this. 

I have experience with both ma­
chines: I had a very early copy of 
both the Osborne 1 and the Kaypro 
II. Each had its problems, but an 
those difficulties were fixabLe. The 
early Kaypro II had some software 
problems that caused excessive disk 
wear. The early Osborne 1 had other 
troubles, particularly with the key­
boards. In both cases the problems 
have been revised out of the later­
production machines. I still have my 
old Osborne 1, and it does yeoman 
service as a loan-out machine; Barry 
Workman ended up buying (from 
Kaypro Corporation) my oId Kaypro 
II. He has a special program that lets 
it read a wide selection of disk for­
mats, and it has become a workhorse 
for his operation . Neither machine 
has required what I'd call excessive 
maintenance. They've both had their 
out-of-service periods, but nothing r 
wouldn't expect given their hard 
usage. 

Thus, I have no trouble recom­
mending either the Osborne 1 or 
Kaypro II as a first machine for some­
one with a low budget. Neither 
would be my first choice if I could af­
ford more, but both are more than 
adequate as word processors and 
general-purpose computers for 
writers and small-business owners. 

By the time you read this, however, 
you may not be able to find an 
Osborne 1; they don't make them 
anymore. They recently dropped the 
price to $1295, and while they last, 
that's a pretty good deal. Some do 
appear on the used market. I've 
never advised anyone to buy a used 
computer. Given that this computer 
no longer exists, there's not a lot of 
competition down at the low end of 
the "transportable" professional com­
puter price scale. 



THE EASY CHOICE 

Best Separate Compilation - Best Error Handling - Best Implementation on a Small Computer 

Comments From 1983 LA AdaTEC Compiler Faire 

" .. . JANUS/ Ada encompasses at least 5 times as much 
of Ada as Supersoft, including many of the more exotic 
features of the language." Creative Computing 

". . . The compiler performed exceptionally well ... the 
linker performs flawlessly . .. the error handling is excel­
lent . . . RR's support is the best I've ever encountered." 
InfoWorld 

Encouragement of this kind deserves a just reward; 
we now intend to complete our compiler and submit 
it for validation. 

"The compiler breaks new ground in the microcomputer 
field with its excellent runtime error-checking code and its 
excellent compiler error messages." Microsystems 

"They're (RRS) honest to a fault, so they call their 
language JANUS; but its more nearly Ada than any other 
microcomputer implementation I know of ... I watched 
some of the demonstrations and it works." 
Jerry Pournelle, Byte 

Our Ada line is available on the following operating 
systems: CP 1M, CP IM.86, MS·DOS, PC· DOS and 
CCP/ M·86 

Available from the following distributors: 

Westico, Inc. 
25 Van Zant, St. 
Norwalk, CT 06855 
(203) 853·9880 

Marfam Corporation 
5340 Thornwood Dr. Suite 102· 
San Jose, CA 95123 
(408) 226-0170 

Suntex Data 

Internationally 

S-100 Systems 
3687-4 Shobumachi 
Obayashi 
Saitama, Japan 346-01 
04808 (5)0416: 

Micronix 
11 Blackmore St. 
Windsor 4030 
QLD. Australia 
(07)579152 

04808(5)6565 Nord-Micro Informatique 
155, rue du Fauburg St. 
Denis 

10175 Harwin Suite 100 
Houston, TX 77036 
(713) 271-9191 CP /'01. CP "'.Mf> , CCP "'·8 6 ;u. u .. dp !fl /l rk ~ .j l ll i!11I1t1 Rl'ull lch . 10(" , 

' A()A j, .. u a d" mlHk o f ch I' IJ. S . n"plUlm.,,' ". 1),,11'0, 1' 
75010 Paris 
(1)205-39-47 

fR SOFTWARE, INC. 

P.O. Box 1512 Madison, Wisconsin 53701 
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Kaypro 4 versus 
Osborne Executive 

Either the Kaypro or the Osborne 
is satisfactory as a first computer. 
They're both competitive with any­
thing else in their price range. My 
experiences with them are a bit 
limited, but so far neither has given 
me any trouble, and both are notable 
im provements over the earlier 
models- so much so that I urge 
anyon e comtempl ating a fi rst 
machine to try to spring for the extra 
bucks to get the Executive or Kaypro 
4 rather than the Osborne 1 or 
Kaypro U. 

The Executive has true composite 
video output: you can plug it direct-

ly into a monitor (but not a TV) . If 
you want to use the Executive to 
drive a TV set fo r demonstrations or 
simply because you want a larger 
screen, you'll need an 'RF modulator. 
The Kaypro machines do not have 
any external video output . On the 
other hand , the screens for both the 
Executive and the Kaypro machines 
are adequate, although if I were do­
ing a lot of work with eith er, I'd want 
something bigger. 

The Executive has a much nicer 
screen, and th e character set is more 
pleasing. These are matters of taste, 
of course, and not everyone would 
agree with me. 

Neither the Osborne Executive nor 

the Kaypro can be described as por­
table. "Transportable," yes; but not 
portable. Both weigh the same: too 
much (about 28 pounds stripped) . I 
already have arms like an orangutan 
from carrying the Otrona Attache. 
(That machine weighs only 18 
pounds, but with disks, power cord, 
documents, and shoulder-strap 
carrying case the entire mess comes 
to about 25 pounds; I'd be smarter to 
put most of the documents in my 
checked luggage.) Alex and I have 
carried both Osborne and Kaypro 
machines all across the country; you 
can do it, if you have to, although you 
won't enjoy it . 

The Executive has single-sided 

I TRODUCI G 
The first software program 
Sign-Master is an exciting new 
program that for the first time lets 
you transform ordinary-looking 
presentations , proposals and 
special reports into dynamic, 
colorful word charts. Before 
Sign-Master, it required a 

graphic artist or ded icated 
graphics processor to create ·im­
pressive word charts, both time­
consuming and more costly op­
tions. Now, with Sign-Master's 
amazing flexibility, you can pro­
duce presentation-quality word 

EMPHAS\ZE~ 
with 

BOLD 
FON1~ 

Mesmerize 
with 

ROMAN FONT 

charts on paper or acetate in six 
different type styles and in 16 dif­
ferent sizes - a real break­
through when you consider that 
over 65% of all presentations 
consist of word-only formats . 
(When graphs are indicated to 

CAPITALIZE 
with 

BOLD 
ROMAN 
FONT 



double-density disks (180K bytes per 
d isk); the Kaypro 4 has full double­
sided disks, fo r a full 380K bytes on 
each . This is probably the most 
significant hardware difference be­
tween the two. 

The Executive has two serial output 
ports and one parallel port that can 
be either IEEE-488 or Centronics 
(printer) compatible. Kaypro ma­
chines have one serial port and one 
Centronics port. 

The real d ifference between th e 
machines shows up in packaging and 
software. The Kaypro was designed 
by engineers and looks it. Alas, so 
were most of the Kaypro documents. 
The latest ones are a vast improve-

ment over the ones that came with 
the first machines, but they still 
assume you're willing to learn a good 
bit about CP/M and that you want to 
know things about your computer. 
Example: whenever your Kaypro 
does a warm boot, it tells you so by 
printing the words "warm boot" on 
the screen. Users not familiar with 
CP/M react to th is in various ways, 
some of which can be ribald . 

The Osborne "philosophy" is that 
most computer users know little and 
care less about the way computers 
work; Adam Osborne would rather 
commit seppuku with a printed­
circuit board than gratuitously tell his 
users that the machi ne has done a 

warm boot." The Executive runs 
vanilla CP/M+ (3.0) . The Osborne 
documents assume you don't know 
what that is and go from there. 
(When you turn the machine on with 
a Wordstar disk in it, the Osborne 
assumes you want to run Wordstar 
and brings that up; you never see 
CP/M unless you want to.) 

Osborne's software package in­
cludes a number of industry stan­
dards, such as Supercalc and, of 
course, Wordstar. There's also Micro­
soft MBASIC, Digital's CBASIC, and 
a run-time disk that will let you run 
programs written in UCSD Pascal 
(but not write them; you'd have to 
buy that separately). Also included 

SIG - ASTER!TM 
to bring word charts to life! 
highlight your data, ideas and 
conclusions, our Chart-Master™ 
graphics software is available to 
do the job.) 

Sign-Master can also be used 
to create effective instruction 
materials , bullet in board an-

··j~JilfQ; 
. .... 

w-illv 

nouncements and direct mail 
pieces that demand attention. 
To generate real impact, Sign­
Master word charts can be as col­
orful as you like, depending on the 
plotter you use. And you can be 
as creative as you like by capital-

y~~rt 
~~ ---

iBrumatizf 
witq 

([6otqir 
110nt 

l14ilCIZE 
017)" f0171 

wilh 

SICN-AiAS1EIr 

izing or italicizing a single charac­
ter, a single word, or an entire line 
at the touch of a button. In addi­
tion, margins can be justified left, 
right or centered. 

Best of all , Sign-Master's on­
line instructions, power and vari­
ety of options make you a "Sign 
Master" without special training. 

Sign-Master - the first soft­
ware program that brings word 
charts to life. 

Sign-Master supports a wide 
variety of plotters from IBM, Pana­
sonic, Hewlett-Packard, Houston 
Instruments, Yokogawa, Strobe, 
Amdek and many others, for use 
with IBM PC, PCXT and other 
compatible computers. 

The retail price of Sign-Master 
is $245 .00. For a complete infor­
mation kit and name of your near­
est dealer, contact: 
Decision Resources, Inc. 
25 Sylvan Road S. 
Westport, CT 06880 
(203) 222-1974. 
Sign-Master and Chart-Master are trademarks of 
Decision Resources. Inc. 

Circ le 143 on inqu iry card. 
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Program 8-MHz 8087 5-MHz 8087 8-MHz processor (no 8087) 5-MHz processor 

Test 6.55 sec. 
n=32,OOO 

Mat20X 4.44 sec. 

Mat50x 1 min., 
3.5 sec. 

9.87 sec. 

7.24 sec. 

1 min ., 
41 sec. 

3 min. , 
53 sec. 

1 min., 
11.96 sec. 

17 min. , 
52 sec. 

6 min., 
12 sec. 

1 min., 
51 sec. 

27 min ., 
38.7 sec. 

Table 1: Benchmark tests for the 8087 Systems Support Board. 

is Personal Pearl-six disks' worth . 
Pearl is a "program writing program"; 
in practice that means you can write 
file-manager programs with it. If you 
work at it, you can write some pretty 
sophisticated stuff. 

The Kaypro package is interesting. 
You have a choice of Perfect Writer or 
Wordstar; either way you get Wayne 
Holder's The Word Plus, the best 
spelling program I know of. The 
Perfect package includes Perfect 
Writer, Speller, Filer, and Calc . 
There's also Chang Lab's Profitplan, 
a spreadsheet something like Perfect­
calc. It's not as good as Supercalc. 
The package now includes MBASIC 
and an off-brand BASIC called 
SBASIC (which is something like 
CBASIC in both speed and program 
structure) . 

In other words, the software pack­
ages are comparable. The real dif­
ference between Kaypro and 
Osborne is philosophical. If com­
puters scare you but you can't live 
without them, Osborne is clearly the 
better way to go. If you're willing to 
live with ambiguities and you're 
curious about small computers, the 
Kaypro may be more appealing. 

They're both good machines. 

That's Fast! 
Jim Hudson has revised his 8087 

math board; it now plugs directly in­
to a Compupro 8085/8088 Dual Pro­
cessor without modifications to the 
Compupro board. The board was re­
worked by Compupro, then redone 
again by Hudson, who tends to be 
something of a perfectionist. 

The problem with the 8087 "math 
cruncher" chip is that it runs at 5 
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MHz (or 5 million cycles per second). 
That's somewhat slower than the 8 
MHz of the 8088 processor ("brain") 
chip; the result is that if you want the 
extra math processing speed of the 
8087, you have to slow the whole 
system down_ This used to require 
modifications to the 8085/8088 pro­
cessor board. Hudson's new board 
takes care of it without those modi­
fications. 

To install Hudson's math board, 
you must remove the 8088 chip from 
your processor, plug his board in 
where your chip used to be, and plug 
your chip into the empty socket on 
his board. Two pins on his board in­
teract with the original Compupro 
processor board to slow it down 
without your having to do anything 
else. 

You wouldn't think it would be 
worth the effort to slow your system 
down, but if you have many calcula­
tions to make, it's not only worth­
while, it's necessary. The speed im­
provements are shown in table 1. 
Two benchmark tests are included in 
this table: 32,000 mathematical oper­
ations (program Test) and the matrix 
filling and multiplication "bench­
mark of sorts" I first described in my 
October 1982 BYTE column. As you 
expect, "Mat20x" fills and multiplies 
20 by 20 matrices; the "Mat50x" times 
are for 50 by 50 matrices. 

As you can see, adding the 8087 
makes for dramatic speed improve­
ments, even though you've slowed 
the whole system from 8 MHz to 5 
MHz. For the past six months, I've 
run my system at the slower speed in 
order to take advantage of the 8087. 

It's even nicer if you can get an 

8-MHz 8087. Intel, which makes the 
chip, was kind enough to supply one 
for my system. Hudson's board is de­
signed to let you update by simply 
snipping off two small pins (it's ex­
plained fully in Hudson's docu­
ments); that will put your 8088 back 
up to 8 MHz after you get the faster 
8087 chip. Intel's people say they'll be 
able to supply 8-MHz 8087 chips in 
quantity toward the end' of 1983, 
possibly by the time you read this . 

We put the 8-MHz 8087 in my sys­
tem and speeded the 8088 back up to 
8 MHz. The speed improvement is 
noticeable. There's aiso an improve­
ment in disk operation speeds even 
when running 8-bit software with the 
8085. My engineer friends tell me 
that's impossible. All I can say is that 
it seems faster. 

There's not a lot of software that can 
make use of the 8087, but there's 
more than I would have supposed. 
Digital Research supplies 8087 pack­
ages with both Pascal MT + /86 and its 
C86 compilers. In addition, Digital's 
ASM86 assembler comes with 
8087. LIB, a package of 8087 support 
routines. Supersoft advertises a FOR­
TRAN 86 with 8087 support capabili­
ty. Logitech's Modula-2 will have 8087 
support modules. 

Finally, Jim Hudson's piggyback 
8087 board normally has no effect on 
the 8085 (8-bit) half of a dual pro­
cessor, but there can be exceptions, 
as with Jack Hersh's FORTRAN 80-87 
software reviewed below. 

As I was writing this, Jim Hudson 
called to say that he has a version of 
the 8087 board for the NEC Personal 
Computer, and he expects to have 
one for the Zenith Z-100 by the time 
this is published. If you crunch 
numbers, this is a must. 

Speed, Precision ... 
The 8087, and especially the 8-MHz 

8087, will have a larger impact on the 
micro community than you might 
think. 

Because 8-bit machines are so very 
slow in operations involving high­
precision numbers, a great deal of the 
8-bit software has been written to use 
only single precision. The 8087 isn't 
particularly efficient at single-pre­
cision calculations, so for much soft-
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*For a copy of the independent test lab report, 
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Anadex. Nobody else comes close. 
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ware written for, say, the Z80, there's 
only a gain of a factor of 3 to 4 if you 
put an 8087 in the loop. 

If you use double precision, there's 
a gain of perhaps 500. 

Thus, older micro programs may 
not be much improved, but if you 
want double precision (or greater) 
from a micro, there's a way to do it, 
provided you can work in FOR­
TRAN. While I was at Jim Hudson's 
house, Jack Hersh came in. 

People in the micro world tend to 
have nonmicro origins. Jim Hudson, 
for example, was an anthropology 
major in college and ended up work­
ing for Intel through a chain of coin­
cidences . Similarly, Jack Hersh 
started off to be a philosopher but 
has become a computer whiz. He 
markets his stuff under the name 
Avant-Code. 

Hersh has written a series of library 
modules for Microsoft's FORTRAN 
F-80. You write a normal double-pre­
cision program in FORTRAN and 
link in his modules with Microsoft's 
L-80 linker (which is supplied with its 

FORTRAN) . 
Of course, that won't work on just 

any system. You need a Compupro 
Dual Processor with Jim Hudson's 
8087 board attached. In addition, you 
must have the Compupro Systems 
Support Board, and you must run 
the system under the Compupro 
standard CBIOS (customized basic 
input/output system). Hersh's pro­
gram runs fine with M-Drive/H 
pseudo disks, but it won't work with 
the earlier M-Drive or Warp Drive 
system. 

What's happening, of course, is 
that although FORTRAN F-80 uses 
only the 8085 part of a Compupro 
Dual Processor Board, Hersh's rou­
tines wake up the normally dormant 
8088 chip and induce it to do the 
management necessary to coordinate 
things for the 8087 chip. In order to 
do that, you need some extra mem­
ory. There's a slot for that memory on 
the Compupro Systems Support 
Board; Hersh supplies the memory 
chip to plug into the usually empty 
socket . 

It all sounds complex, but in prac­
tice it's easy enough to install and 
use, and if you have a lot of double­
precision numbers to crunch and 
must use 8-bit software, it's worth 
looking into. 

Jazz Up Your Z-19 
The Heath/Zenith Z-19 is a good 

terminal but has some problems. For 
one thing, if you try to run it at a 
really high speed-say at 19,200 bps­
it drops characters and otherwise 
gives me trouble. 

Some time ago I was sent a simple 
fix for that. The Super-19 from Ex­
tended Technology Systems does the 
job nicely. For 50 bucks you get a new 
ROM (read-only memory) chip and 
some instructions on how to install 
it. The whole job, including figuring 
out how to remove the cover from the 
Z-19 if you've never done it before, 
takes no more than 10 minutes for a 
slow worker. 

The documents say that you can 
run the Z-19 at 38.4 kbps, but ours 
wouldn't run that fast. It goes at 19.2 

New! A work center as efficient as your computer 
At last! Computer furniture In warm traditional styling, 
designed to be used In the home. Finished are In antique 
(dark) pine. Kits come ready for assembly and finishing. 

1. The Deerfield Computer Desk. Quality built of soUd pine wlth the 
features you need for your personal computer system: a 44'h"l x 
13'h"d CRT shelf at a comfortable vlewlng height; two 6"h x 21';.. .. w x 
I 23/.,"d storage compartments for disk-drive and keyboard; and a 
convenient wlre pass-through In back. Overall: 34'h"h x 48"w x 30"d. 
Shipped knocked down. 

Only $199. 95 

plusshpg. 

• CRT shelf 

• Disk-drlve and 
keyboard 
storage 

• Wire pass­
through slot 

2. The Rolling Printer Stand. Paper feeds from the bIg I 13/.,"h x 24"w 
x 21W'd shelf through a mIddle or back slot Into your printer. The 
drop leaf catches print-outs. SoUd pIne. SIzed to sUp beneath the 
Deerfield Desk. 17"h x 25'h"w x 24"d. Knocked down. 

Call toll-free: 1-800-258-4720 

1 

In New Hampshire: l-SOO-552-<l320 

Visa, MasterCard, American Express 

------------
leldHouse 

Quality pine furniture for over 35 years 
Dept. BY30 North Conway. N.H. 03860 

Please send me the Deerfield Computer Desk 
_ FInIshed #320A SI99.95. Add S35.00 shIppIng. 
_ Kit #320K. SI39.95.Add SI5.00 shIpping. 

Please send me the Rolling PrInter Stand 
_ FInIshed #365A 8139.95. Add SI2.00 shIppIng. 
_ Kit #365K. S99.95. Add SI0.00 shipping. 

_ Please send me additional free Information. 

Name (please print) 

Address 

I. 
I 
I 
I 
I 
I 

CIty State Zip I .. __________________________________________________ ~ _____________________________ .J 
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True MAIL ORDER Prices 
With so many so-called Mail Order establishments using ''toll free" lines, and grandiose advertising, how can you, the customer, expect to 
receive true mail order savings? We have done away with these expenses to offer comparable service passing on the savings to you. Our 
reputation for low prices and satisfaction is outstanding. 

"KanQaroo: (wllibrary caae) 
5V, SS/DD . . ............... . . $21 .35 
5'1." DS/DD . ..... , ............ $28.95 

Now available: The '6-pak' 
5'/." SS/DD .. . ........... , .... $14.45 
5'1." DS/DD .. . . ............ . .... $1".45 

- 10 yr. Warranty -
Elephant : 

5'1.' SS/DD ...•..........••..•. • $21 .95 
5 W' DS/DD .....••••••••• . •.•. , • $28.95 

Verbatim: 
5'1 .. ' SS/DD .....••.•. , •••...•.. $22.95 
5'1," DS/DD . .. •.• .•.• • • . ... . .. • . $38.95 

Dyaan: 
5'10" SS/DD . . ....•••.•• , •• • •..• $29.95 
5 Yo" DS/DD ...•.. •.•• . , .••••.. • . $38.95 

Library Case 5 'I." ,. _ .....•...• .. ... $ 1.75 

PRINTERS 
OKIDATA: 

Microline 92 . .. . .. . .. . . . .. $ 499.00 
Microiine 93 .. . . .. ... . .... $ 869.00 

Jukl Printer: 
• L/C • 18CPS . .. . ..... ... .. $CALL 

C.ITOH: 
Prowrlter I Parallel ... ..... $ 369.00 
Prowrlter I Serial .. . . . ..• .. $ 489.00 
Prowrlter (( Parallel. ....... $ 629.00 
Prowriter (( Serial . . . ... . . . $ 689.00 
F-10 Starwriter ... . . . . ... . . $1150.00 
F-10 Printmaster ... . . ..... .. $CALL 

Brother HAl: ....... ... .. ... . $ 775.00 
Smith Corona TPt: . .. . . .... . $ 539.00 
Star Mlcronlcs: F==============: Gemini 10X Call for low prices! 

MODEMS Gemini 15 . . ... . ..... . . .. . . . $CALL 
Haye.: 

MieroModem 11 
with Terminal Program . •• , ••.. $285.00 
without Terminal Program ••.. $255.00 

Hayes Smartmodem 
300 Baud .. .. ........ " ........ $1 99.00 

1200 Baud .. .................... $505.00 
Novation: 

J-Ca! .. .. ..... .. . • ...... .. .... $10400 
Appleeat II .. ...... • ........ $285.00 
Smarteat 1200 Baud .,' $440.00 

U.S. Robotics: 
300 Baud .... .. 

1200 Baud .... . 
Password .• . . . •• 

COMPUTER PRODUCTS 
FOR IBM 

The Ultimate Peripheral 
MONTE CARLO no OT'· CAFID 

64K ................. ., $CALL 
$45 per 64K uPQr~ 

Ask about the Qutto' Card 

T & G PrOducts: 
Joysticks . . . . . . . . . . . . 542.00 
Trakball .. . .....• , .••....•.... $49.00 

BUSINESS 
Vlslcorp: 

Visidex . . ..........•••••..• $180.00 
Visifiles . ..•..•.••..••. . .•. $180.00 
256K Visicalc ...• . .. •. •• • .. $180.00 
Vlsitrend/Plot ..•• , •. . . • , • . • $225.00 

ENTERTAINMENT: 
In'ocom: 

lork I . . . .. . .. ... '" .. . ... • . $27.00 
lork II ........... ...• ...... $27.00 
lork III . ... .•..... . . . . .. ... $27.00 

Send orders and inquiries to : 

SPECIAL 
Columbia Data Products 

Personal Computer 
Featuring: 

• IBM PC Compatibility 
• 16-blt 8088 Processor 
• 8 Expansion Slots 
• Two RS232 Serial Ports 
• Centronics Printer Port 
" Double o,l'nsity Floppy Disk Controller 
• 128K RAM Standard Memory 

...•. . .. '" .. . ... . . . . .. . . $CALL 

TANDON DISK DRIVE 
SPECIAL 

TM·l00-2 DS/DD 320K Bytes $235.00 
TM,55 320K Bytes Half Height $235.00 

QuadAam Quadboard 
64K . .. . .. . .. .. . . ..... .. $285.00 

128K .. ........... . ......... $330.00 
192K . ... ............. .. ... . $375.00 
256K ....................... $415.00 

Kraft Products: 
Joysticks .. . ... . . . ........ . ... $55.00 
Game Paddle .... .. . . . .. ... . . . $29.00 

Davong Hard Disks 
5 Megabyte . . . ... . . ... . ... $1359.00 

10 Megabyte .. . . ... ... . . . .. $1759.00 
15 Megabyte ............... $2159.00 

Maynard Electronics 
Floppy Contro llers w/Parallel . $209.00 
Floppy Controllers w/Serial .. . $239.00 

Computer Apparatus ™ 
P.O. Box 32063 • Aurora, Colorado 80012 

Telephone Inquiries: (303) 759-9251 
Monday thru Friday - 9:00 a.m. to 5:00 p.m . (Mountain Standard Time) 

We built our reputation on low prices 
for the informed computer user. 

Circle 103 on inquiry card . 

MONITORS 
Amdek: 

Color 1 . .. •.. . , .........•.. 

Color II .............. ,. ''' '': '~:I==':I 
300G Green . ........... .. 
300A Amber .. .... . .... . 
31 0A Amber ......... . ... . 

Zenith: 12" Green .. . . . .. . 
USI: 12" Amber ........... . 

12" Green ..... ......• 
"Taxan: Amber ........... . 
PGS: RGB Monitor .......• 
BMC: 12" Green .. . .. . . . .. 
NEC 1203 Hi Res RGB ... . 

DISK DRIVES 
For Apple: 

Fourth Dimension: 
wlo controller ....... . 
wI controller ..... . . . •• 

Rana Elite I: 
wlo controller .• ...•..• 
wi controller ... .. ....• . • • 

For IBM: 
Shugart Half-Height .....• 

MBI: 
VIP Graphics Card . . . . . 
Appletime Clock Card . .. , . 

Silicon Valley Systems: 
Final Analysis ...... , .. . 
Word Handler .......•. 

Continental: 
Home Ace!. ...... . . . .. . 

On·Llne: 
Screenwriter II Pro . . ... . .•• 

Vlslcorp: 
Vlsidex . .... . ....•....• 
Visifiles . ............ .. 
Visicalc ... . ... . . ... . .•• 
Visitrendl Plot ......•....•• 

Stoneware: 
DB Master ..... . .....•. .. itll •• :~ 
DB Util ity Pak ...... . . .. . . 

T & G Products: 
Joysticks . . ...........• . •. 
Select-a-Port ......... . ...• " ;JIii~; :;.:1 
Game Paddles . . . . . . . . . . ;:J 

Davong Hard Disks 
5 Megabytes . .. ... . . 

10 Megabytes .. . . . 
15 Megabytes .. . ... . 

Ram Cards 
Microsoft 16K .......... .. 
Generic 16K .. . ........ . 
Microsoft CPIM zeo Car~ ,,·., .. , .... ~.1i\III~00I,'.;1 

80 Column Card~ 

DE LI VER IES: 2 - 4 weeks average 
PERSONA L CHECKS: Cashier's check and 
money o rder wi ll rece ive shi pping preference 

VISA & MASTERCARD Add 4% to to tal 
CATALOG: Send for full pricing deta ils 

Fllces subjec t to change Without not ice 

SHIPPING UPS add $2.00 plus 
3% of order total . or we calculate 
exact freight. 
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without a glitch, though. The 
Super-19 got a very extended test 
when Alex took the Z-19 terminal 
(with the Super-19 in it) off to UCSD 
(the school, not the system) last fall , 
and we both forgot to mention it in 
previous columns. Alex has had this 
installed as part of Helen (his CCS 
Z80 system) for months, with no 
problems, and he says he'd never go 
back to 9600 bps now. Recom­
mended. 

A Glitch or Two 
The Z-19 with Super-19 won't run 

at 38.4 kbps for the same reason that 
you can have trouble running the 
Heath/Zenith Z-29 terminal at 19.2 
kbps. The cables are very sensitive to 
electrical noise. 

In fact, if you want to run the Z-29 
at 19.2, you must use the cables sup­
plied with the machine, and don't ex­
tend them. Otherwise, the machine 
can sometimes drop characters. This 
can have dramatic results depending 
on the character dropped; leaving 
things out of a command string is 
always inconvenient and often dis­
astrous. 

It's a good general principle: if 
you're trying to run things up toward 
their limits, pay a lot of attention to 
cables and cable connectors, and 
keep all the lines as short as possi­
ble . This is only common sense, but 
it's sense that's too often ignored. 

As long as you pay attention to the 
cables, the Z-29 works fine at 19.2, 
and we still like it a lot. 

Slowly but Surely . .. 
A recent letter from Canada com­

plains that the Compupro 8086/8087 
board doesn't seem to run much 
faster than a Z80. My correspondent 
thought this impossible. I put the 
problem to Tony Pietsch, and tonight 
I got his report . 

Much of the 8086 software, includ­
ing the BIOS supplied by Compupro, 
is thinly reworked 8085 (8-bit) stuff. 
Some was hurriedly translated . The 
result is fast machines with v-e-r-y 
s-J-o-w software. 

Help is on the way. Tony has begun 
rewriting all the Compupro BIOSes 
and is slowly working his way 
through all the products. He recent-
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Iy finished a new BIOS for the Dual 
Processor. I installed it tonight, and 
it speeds things up something won­
derful. By the time you read this, the 
BIOS I use, including all the friend­
ly little touches like recovering from 
some CP/M BOOS (basic disk operat­
ing system) errors, will be standard 
with Compupro equipment. 

It does point up a problem: if you 
want the absolutely latest state-of­
the-art hardware, you may have to 
either write your own software or put 
up with something not so fine for a 
while . On the other hand, what I 
think of as "not so good" often turns 
out to be better than what most peo­
ple think is "standard," and when 
you have really high performance 
hardware, you can be certain that 
someone will eventually develop 
software worthy of it. 

Sweet Adeline 
Alas, poor Adelle, my very low 

serial number Otrona, is no longer 
with me. She developed some prob­
lems with the disk speed regulator. 
Under ordinary circumstances, she'd 
have gone to an Otrona dealer to be 
fixed. The dealers simply swap out 
modular parts until the machine 
works again . This is easy enough 
because the Otrona is very modular 
in construction, and a very inexperi­
enced technician can swap assem­
blies. 

However, in my case Otrona tried 
fixing things under time pressure-I 
was always about to leave for some­
where-and with a minimum of in­
convenience to me, meaning that 
Judy Seelig, from cn (which repre­
sents Otrona in my area), would 
come out to Chaos Manor with new 
drives, new data separator chips, new 
software, etc., and see if that didn't 
solve the problem . 

Adelle was an older machine. She'd 
been on more than a dozen trips with 
me, including a long train trip in Italy. 
All these changes were designed to 
bring her up to date so that she'd be 
similar to what Otrona is shipping 
now. 

Sigh; while the improvements 
were obvious, none of those mea­
sures solved the disk speed problem. 
The wizards at Otrona concluded 

that the problem was with the disk 
controller chip itself, but by then 
Judy had had enough of driving out 
here every Saturday morning. She 
came one last time and swapped 
Adeline for Adelle. Then, before 
Adelle went back to the factory, Judy 
took some of the parts, like the ' 
screen, to swap into her own system: 
Judy's Otrona is even older than 
Adelle. 

Thus I'm writing this on Adeline, 
who has been with me to all my 
speeches and conventions this 
month and has also been in nearly 
constant use as an auxiliary machine 
at home. No hitches, no glitches, no 
problems. 

I can continue to recommend the 
Otrona Attache as both sophisticated 
and reliable. The machine is easy to 
use, the keyboard is reconfigurable 
(we have one disk set up to change 
the keyboard into one optimized for 
the WRITE text editor we favor), and 
the software package is very good. I 
carry mine to all my conferences and 
speeches, and just about everyone is 
impressed. They particularly like the 
Charton graphics package that comes 
with the Otrona. 

Personal Basic 
The war between Digital Research 

and Microsoft continues . DR is 
heating it up with Personal Basic, 
which is an interpretive BASIC for 
CP/M-86 and MS-DOS. 

Personal Basic is a lot like Micro­
soft's MBASle. That's not a coinci­
dence. 

On the other hand, it isn't iden­
tical. Some of the differences are 
significant. Others are simply annoy­
ing. 

The most annoying is that there's 
no FILES statement in Personal Basic. 
Thus you cannot get a list of disk files 
from within a BASIC program. This 
seems very odd; surely Digital Re­
search of all firms would know how 
to implement it. Digital's CBASIC 
and CB-80 don't have the feature 
either; I wonder if it's a policy? 

I send copies of the column to the 
people affected. The man who wrote 
Personal Basic just called in some 
anxiety. The proper statement is DIR, 
which is what CP/M uses. In my 



micro/SPF™educates micros 
so you don't have to 

re-educate programmers. 

Are you considering microcomputers for 
programmers already familiar with SPF? Con­
sider the time and effort you could save if 
re-educating programmers wasn't required. 

Now it isn't. 
micro/ SPF'" is an advanced programming 

too/.Ct is designed to accommodate professional 
programmers familiar with SPF. 

Re-education is not required. 
What's more, micro/ SPF'" is available for 

the IBM Personal Computer. Plus, other 
compatible 16-bit microcomputers. 

And, future releases will include all 
extensions ofthe mainframe environment. 

Stop wasting valuable time re-educating 
experienced programmers. 

More and more companies realize the 
potential value of using microcomputers to 
perform business functions. But the need for 
more sophisticated software, designed to 
satisfy experienced programmers, has become 
evident. 

Seasoned professional programmers have 

come to expect less from micros. Less perfor­
mance. Less sophistication. And less flexibility. 

Not anymore. 
With micro/ SPF'" experienced programmers 

can qUickly and easily recognize the SPF 
emulation characteristics and operate more 
efficien't!y 

Also, they can make better use of their 
personal computing time. 

\Vhy? 
Because the problems and frustrations 

typical of current microcomputer software 
are eliminated. 

micro/SPF""emuiates mainframe 
software on microcomputers. 

micro/SPF'" executes under PC-DOS,MS-DOS 
and the family ofDigital Research's CP/M-s6 
operating systems. 

We've educated micros, so you don't have 
to re-educate your programmers. 

To find out more about micro/SPF'" and 
other mainframe software tools, contact us. Also 
available through Digital Research, Inc. 

p 
Mainframe Software for Micros 

PHASER SYSTEMS. INC., 24 CALIFORNIA ST., SAN FRANCISCO, CA 94111' 415-434-3990 

PC· DOS and IBM are registered trademarks of International Business Machines Company. CP/ M·B6 is a registered trademark of Digital Research, Inc. MS-DOS is 'a registered trademark of Microsoft Corp. 
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defense, that was not listed under 
FILES, COMMANDS, or NAMES in 
the index . 

A big difference between Personal 
Basic and MBASIC is the way pro­
grams are stored . MBASIC wants you 
to do 

SAVE "D:Filename" or 
SAVE "D:Filename.ASC",A 

In the first line, the file would be 
stored as a . BAS file, and the storage 
format would be binary; this has ad­
vantages in storage space and speed 

act 
• 

of loading. The second line would 
produce ali .ASC file that would be 
in ASCII characters, i.e., something 
readable by people as well as 
machines. To recover a program, you 
LOAD it: . 

LOAD "Filename" 

Personal Basic wants you to do 

SAVE Filename 

in order to save a program. It will be 
stored as Filename.BAS and will be 

lll1prove 

effect 

enable 

excel 

SYSTEMS CORPORATION 

655 Redwood Highway ' Suite 311 . Mill Valley, Ca. 94941 
Software to be released December 1983 through selected Distributors. 
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in ASCII format; there is no provision 
for storing programs in binary 
format. 

To get a Personal Basic program 
back, you don't LOAD; you type 

OLD Filename 

and if you alter the program and 
want to save it, you type 

REPLACE Filename 

I suppose there's nothing wrong 
with doing things this way; indeed, 
I recall being pretty tired of getting 
syntax errors when I didn't put the 
quote marks around a program name 
for LOAD or SAVE operations. 

A lot of the differences between DR 
Personal Basic and Microsoft 
MBASIC are like that: possibly im­
provements, but ·not dramatic im­
provements; and they do take getting 
used to. The editing feature is very 
different. As of this moment I don't 
like DR's as much as Microsoft's, al­
though I'm prepared to be convinced 
it's mostly a matter of what I'm used 
to, because it has some nice features 
not found in the MBASIC statement 
editor. 

There are other differences. Take 
error messages, for example. If you 
type something incomprehensible, 
MBASIC prints the message "SYN­
TAX ERROR." Personal Basic prints 
"Something is wrong:' which doesn't 
seem a great deal more helpful; how­
ever, Personal Basic also puts a small 
caret (.) at the point in your com­
mand line where the interpreter got 
lost. This can be useful. 

The best and worst parts about 
Digital's Personal Basic are the docu­
ments. 

The best part is a tutorial that 
teaches a fair amount about BASIC 
for people who've done zero BASIC 
programming. It's well written and 
reasonably well indexed, but it's not 
complete and doesn't tell much about 
advanced features like random­
access files. 

The tutorial is well written in 
English, but that's not true for the 
reference manual. While better than 
the old Digital Research documents 
(the ones translated into binary and 



For users of Apple, IBM, TRS/SO, Atari, Commodore, Texas Instruments, and other brand name computers: 

Here's the easiest way to buy quality 
diskettes at discOllllt prices 

Now you can get error-free double density diskettes by 
IBM, Control Data, Maxell and Verbatim delivered to your 
door. For some of the lowest prices around. 
You 'save because we ship huge volumes of magnetic 

media in boxes of 10. 

To order, use this form. ~ 
For even faster service, call toll-free. 

1-(800)-FLOIPPYS or 

© 
1-(800)-521-5700 

FA ~ Michigan • 1-800-482-4770 
., Canada. 1-800-265-4824 

Al aska/Hawaii.1-800-821-9029 
ALL MAJOR CREDIT CARDS ACCEPTED 
Shipping & handling F.O.B. Southfield •• 'W\t«' 
Transaction Storage Systems Inc., Southfielq , M I ., II ~ 

EXPECT A MIRACLE 
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-y." SS 
- 'I." os 
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= =-= == \6'batim® ===-;;;; Qty. 

24.90 23.90 
39.90 34.90 
24.90 -
39.90 -

$ $ 

Control 
Qty. Data Qty. maxBIi Qty. 

19.90 28.90 
29.90 41.90 
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F or more add $6.00 per order. ., W~, 
1 Clip and mail today to: Transaction Storage Systems, Inc., 1 
,22255 Greenfield Road, Southfield, MI 48075 I 

1 I 
I 1 



then Swahili before being 
retranslated into English), this one 
really isn't very good. Worse, it gets 
truly obscure as soon as it tackles 
subjects too advanced for the tutorial. 

Example: random-access files. 
In order to have random-access 

files on a disk, each file must be 
exactly the same length. Let's sup­
pose each file is 50 bytes long; to find 
record number 30, the program need 
only figure out where the 1500th byte 
is stored in that file; it goes and gets 
it and presents bytes 1501-1550. 
Similarly, if you want to alter the thir­
tieth record, the program writes the 
new 50-byte record in where bytes 
1501-1550 were on the disk. This isn't 
particularly simple for the program, 
but it's easy for the programmer. 

The problem comes when you 
specify what those 50 bytes are, and 
it's particularly tough if you want to 
compress the data. 

Data compression is complicated, 
but it does save time and disk space. 
Consider: a single "word" for an 8-bit 
computer consists of 2 bytes. It can 

• Full Olivetti 
typewriter 
warranty 
when 
p urch 
comple te 

take all values between 0 and 65,535 
(or if we allow negative integers, be­
tween - 32,768 and + 32,767, more or 
less) . 

Suppose I have two integers, 11 = 

2366 and 12 = 786, and I want to store 
them. What must I do? 

If I store them in ASCII (human­
repdable) form, that will take 7 bytes; 
in addition, I will need a byte to 
separate the two numbers and an­
other to separate the second number 
from any data following it. That's 9 
bytes so far. This is the way CBASIC 
stores integers. It wastes space, but 
it's simple. 

On the other hand, if I compress 
the data, I can do it all in 4 bytes: 2 
for each integer. This requires two 
things: a routine that will convert my 
integers into binary (and back) and a 
way to tell my program that the first 
4 bytes in a record are two integers. 

Both Microsoft MBASIC and Digi­
tal Research Personal Basic do this. 
They do it in a slightly different way; 
Digital then thoughtfully supplies an 
option that allows you to read and 

Complete BYTEWRITER USing: 
Olivetti Praxis 30 portable .... .. ..... . . . . . . . . . . . . . . . . . . . . . . . . . .. $495 
Olivetti Praxis 35 portable ........ .. ....... .... ... . ............... " $545 
Olivetti Praxis 40 office machine ......... .. . . .. . . ... .. . ... . . .... . . . $645 
Interface only ,wired and tested ......... ... .......... . .. . .......... $ 165 

The parallel interface mounts entire ly interna lly . Interconnecting 
cables available for=i;:mj:;0;=.s=t=c=o=m~R:;ui:i::te#r=s .===;;:=:;::::==::::::;=:;~ 
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write compressed data in the same 
format as Microsoft. 

Both recover compressed data 
through use of the dreaded FIELD 
statement. The FIELD statement isn't 
all that awful once you understand 
the theory. In our example above, for 
instance, the FIELD statement would 
be 

FIELD #8, 2 as 11$, 2 as 12$ 

because we are going to store two in­
tegers, and each requires 2 bytes for 
storage. We've made a sort of map. 

Now we have to convert 11 and 12 
into strings. A special function con­
verts integers to 2-byte strings 
(MKI$). Of course they're not real 
strings; what they really are is binary 
numbers. They can't be real strings 
because they might contain goofy 
numbers such as 07 (which the com­
puter interprets as a command to ring 
the bell). However, they're stored as 
strings and recovered that way. 

We shove them into a record that 
is controlled through use of this par­
ticular FIELD associated with a par­

. ticular file (#8 in this case). When we 
recover those numbers, the value of 
11$ will be our original integer 2366. 
A special function (CVI) can convert 
a 2-byte "string" into an integer, and 
we use it: 11 = CVI(I1$). 

You can have more than one 
FIELD. If this is confusing, don't 
worry about it. It's going to get worse. 

Digital Research now tells us: 
"Reallocating field space does not 
cancel the original mapping; rather, 
the two maps coexist. For example, if 
you specify 

FIELD #10, 20 AS )($, 40 AS Z$, 
10 AS Y$ 

and 

FIELD #10, 70 AS N$ 

the first 20 bytes of N$ are also in )($, 

the next 40 also in Z$, and the final 
10 also in Y$. 

"00 not use an INPUT or LET 
statement with a variable that was 
declared in a FIELD statement. 
Otherwise, the variable's pointer 
moves to string space instead of to 
the buffer:' 



How to make a smarter 
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Centronics type con nec tor and o ne se ri a l 
cable with s tandard DB 25 con nec tor. 
Standard plugs are s upplied fo r 
input ports. 

Suggested list price $339.00 
Dealer inquiries we lcome. 
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I read that five times before I could 
figure out what it meant. It says that 
if you do one FIELD statement mak­
ing one allocation (mapping) and an­
other using different variable names do­
ing another, then when you read in 
the data from a random file you can 
treat it either way: if you ask for N$, 
you'll get all 70 bytes of the record; 
if you ask for Z$, you'll get the mid­
dle 40 bytes. This is useful if you 
don't want all your r~cords to have 
identical structures. (They must, 
however, all have the same length .) 

Microsoft doesn't explain it a lot 
better, but it does give more ex­
amples of programs making use of 
files, so that it's a little easier to puz­
zle out how it's done. 

Someday a software publisher is 
going to explain complex stuff like file 
structures as well as the simple stuff . 
That hasn't happened yet. Digital 
Research's Personal Basic tutorial is a 
step in the right direction, but it stops 
far short of what's really needed. Oh, 
well . 

When I get my PC running prop­
erly, I'll benchmark Personal Basic 
against Microsoft MBASle. My sub­
jective impression is that they're 
pretty comparable, but I don't have 
a Microsoft MBASIC that runs under 
CP/M-86, so I can't do actual tests yet . 

CB-80 Fans Take Notice 
CB-80 (compiling CBASIC) also has 

a means for compressing data and 
has its equivalent of the dreaded 
FIELD statement. CB-80 makes use of 
a Digital Research program called 
Access Manager; with it you can 
write some really complex CB-80 pro­
grams. Indeed, you can write data­
base programs that rival dBASE II in 
their power and complexity. 

I'll have a lot more on Access 
Manager in a later column; mean­
while, serious CB-80 programmers 
ought to be aware of it. 

They also ought to be aware of 
Software Magic . 

Al Dallas is a part-time program­
mer. He has developed some tools of 
great value and interest and markets 
them under the firm name Software 
Magic. 

Dallas's tools consist of lots of little 



YOUR BANKER WANTS THE LATEST MONTHLY INCOME STATEMENTS, 
BUT THE BEST YOU CAN GET HIM IS TWO MONTHS OLD. 

Today, even the greatest entrepreneur can feel 
that he works for everybody but himself-the IRS, 
the landlord, the banker, even the janitor. 

WITH THE BOSS, YOU'RE THE BOSS AGAIN. 
Business and computer experts agree the key 

to solving your business problems is the choice of 
software. Hardware equipment selection is second. 

To be competitive today means handling large 
amounts of information quickly. To be on top 
tomorrow means managing much, much more. 

The Boss Business Software Products are com­
prehensive business software programs which get 
you information you need, as you need it, when you 
need it and the way you need it. You know your 
financial picture at every moment. You don 't have to 
wait to close out the books at the end of every month. 

The Boss takes care of all your business needs, 
your financial accounting, payroll , inventory and 
time billing. 

WITH THE BOSS, YOU'RE THE BOSS AGAIN. 
The Boss Business Software Products are com­

patible with most hardware systems. Call Balcones 
Computer Corporation to learn more about making 
yourself the Boss again . 
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utilities that let you handle data with 
CB-80. As an example, he gives you 
the function CVI(I$), which will con­
vert a two-character string to an in-

Items Reviewed 
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Digital Research 
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Pacific Grove, CA 93950 
(408) 649-3896 
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(303) 444-8100 

CB-80 Book 
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North Hollywood, CA 91605 
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teger, and the reciprocal MKI$(I), 
which will turn an integer into a 
2-byte string. There are lots of func­
tions that call in the contents of the 

$300 
$150 

$2995 

$74.95 
$49.95 

$2495 
$3195 

$200 

$1995 

$495 

Not available 

$49.95 

$495 

computer's registers; these are very 
useful if you're going to patch assem­
bly-language routines into a CB-8G 
program. 

Also included are date functions, 
functions for use with Access 
Manager, a really efficient SORT 
function based on the Quicksort al­
gorithm, and other goodies. These 
are all made available as a library of 
functions you can call in a program 
and bring in at link time. 

Al Dallas also has a book, Inside 
CB-80, that gives the addresses and 
actions of a whole lot of CB-8G rou­
tines; if you're heavily into mixing 
assembly-language routines into 
CB-80 programs, it is invaluable. It's 
a sort of advanced grimoire of CB-80 
formulas; if you're not very familiar 
with CB-80, it won't do you any good. 

For that matter, his Magic Library 
documents assume you know a good 
bit about CB-80 and Access Manager, 
although nowhere near as much as 
his book does. If you understand the 
dreaded FIELD statement, you can 
use Magic Library to good advantage. 
If you don't, you'll have to learn it 
elsewhere. 

Whimper. 
Sigh. The pile of unreviewed­

indeed, sometimes unopened-soft­
ware, books, and even hardware 
grows daily. By its very nature, this 
column can tackle only stuff that I've 
found time to use. I cannot and will 
not write "reviews" from spec sheets 
and PR notices. Alas, that dooms me 
to fall farther and farther behind, but 
there seems no help for that. To those 
who sent products for review, I can 
only counsel patience. I'm dancing as 
fast as I can .• 

fern) Poumelle is a fanner aerospace engineer and 
current science-fiction writer who loves fa play with 
computers. 

Jerry Poumelle welcomes readers' com­
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Poumelle, cia 
BYTE Publications, POB 372, Hancock, 
NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters, Jern) cannot 
guarantee a personal reply. 



nosu~ stltutes. 
If you're looking to buy a 

dBASE-like system, you'll really 
like dBASE IIglI 

dBASE II is the relational 
database management system 
(DBMS) we introduced to the 
microcomputer world in 1980. It 
was the best, most powerful and 
easiest-to-use database manage­
ment system available. 

It still is. 

Youll wonder how you 
managed without it. 

Because it's so powerful yet · 
so easy to use, dBASE II has become 
the standard for managing data 
with a microcomputer. 

Doctors and lawyers, accountants and sales­
people, stockbrokers and students, big businesses 
and small are all managing their data better with 
dBASE II. Books have beeD written about it. And 
other microcomputer data handling programs 
measure themselves against what dBASE II can do. 

dBASE II turns data into a company resource. 
dBASE II starts where file handling systems 

(such as our own Friday! TM) leave off. 
You get a running start on your business solu­

tions because dBASE II includes a complete hands­
on tutorial. You can quickly and easily create a full 
business information system because all of your data 
is at your fingertips. Using English-like commands, 
you add, delete, edit, display, print and manipulate 
your information. 

Once you've decided on what you want done, 
you save the instructions so that even your least 
experienced personnel can perform the most complex 
business functions with two words: Do Invoices, Do 
Payroll, Do anything that needs to be done. 

Your data and your programs are independent, 
so you can change one without changing the other; 
in fact, change the way you do business without 
destroying what you've done . 

And dBASE II even simplifies conversion from 
your present system, and can handle data from other 
programs, or create files that other programs can use. 

Circle 46 on inquiry card . 

It's the most advanced information manage­
ment tool available for your microcomputer. And it's 
only $700 (suggested retail price) . 

The best selling DBMS known to man. 
dBASE II struck a responsive chord in the busi­

ness community when it was introdu,ced and quickly 
became the best selling database management 
system made for any computer, micro or mainframe. 

To see why, drop by your nearest computer or 
software store and ask for a demonstration. Then 
take a package home and use it for 30 days. If it's not 
everything we said it was, return it and get your 
money back. 

But we think you'll keep it. 
Can over 150,000 users be wrong? 
Ashton-Tate, 10150 West 

Jefferson Boulevard, Culver City, 
CA 90230. (213) 204-5570. 

ASHTON .TA1E 
©Ashton-Tate 1983 
d BASE II is a registered trademark and Friday! is a trademark of Ashton-Tate. 
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TK!Solver does for equations 
what word processing did for 
words. The first thing you should 
know about the TKlSolver'M program is 
that it is not a spreadsheet. Instead, it 
does something completely unheard 
of (until nowl-it turns your personal 
computer into a voracious equation 
processor. 

The next thing you should know is 
that if the TK!Solver program can't 
make life with your personal computer 
easier (and pay for itselfl, even if you 
use it only 15 minutes a week, you are 
a very rare person. 

And finally, you should know ex­
actly w hat equation processing is, 
and how it wqrks. If you keep reading 
this, you will. 
Equation processing with 
TK!Solver, or problem solving 
made easy. The best way to under­
stand w hat the TKlSolver program is, 
is to understand what it does. The 
following simple example is designed 
to do iust that. If you're still a little in 
the dark after reading it, stop in at 
your local computer store for a very 
en lightening hands-on demonstration. 

Begin by setting up your problem. 
The TK!Solver program lets you do it 
quickly, easily, and naturally. For ex­
ample, a car costs $9785. Whatwould 
be the monthly payment on a three­
year loan if the down payment is 25% 
and the interest rate is 15 %? 
STEP 1. Formulate the necessary 
equations to solve your problem and 
enter them on the "Rule Sheet" simply 
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by typing them in (as in the screen 
photol. For example: "price-down = 
loan." 
STEP 2. Enter your known va lues the 
same way on the "Variable Sheet." For 
example: "9785" for price. You may 
olso enter units and comments, if you 
want.* 
STEP 3. Type th e action command 
("!" on your keyboardl to solve the 
problem. 
STEP 4. TK!Solver displays th e an­
swer: the monthly payment is $254.40. 
Backsolving, the heart of 
TK!Solver. Now that you've defined 

the problem and solved it, TK!Solver's 
unique backsolving ability also lets 
you think "backwards" TO solve for any 
variable, regardless of its position in 
the equation. For example, if you can 
only afford a monthly payment of 
$200, you can re-solve the problem in 
terms of that constraint. The TK!Solver 
program w ill solve the problem, dis­
playing your choice of a higher down 
payment, a longer loan term, or a 
lesser interest rate. This unique back­
solving capability forms the basis of 
TK!Solver's remarkably flexible prob­
lem-solving ability. 



Also, as you can see from the Unit Conversion; in w hich TK!Solve r 
example on the screen, TK!Solver lets you formulate problems in one unit 
dea ls not on ly with single variables, of measurement, and display answers 
but with entire equations and sets of in another. Very convenient w hat w ith 
simultaneous equations. It a lso deals a ll this ta lk about going metric. 
w ith much more complicated problems The TK!Solver program a lso pro-
than this one. How complicated? vides a w ide variety of specia lized 
That's up to you. W hat kinds of prob- business and mathematica l fun ctions 
lems? That's up to you, too, but pop- like trig and log and net present 
ular applications include finance, value. 
engineeri ng, science, design, and Then, there's TK!Solver's on-screen 
education . Help facility that provides information 
Other extremely useful and on commands and features any time 
interesting things TK!Solver you want it. Just type "?" and a topic 
does. Aside from its basic problem- name. 
solving abili ties, the TK!Solver progra m And of course the TK!Solver pro-
performs a number of pretty fancy gram combines all these features in 
tricks. li ke: Iterative Solving; in which one integrated program. 
TK!Solver performs successive approx- TK!SolverPacks make problem-
imations of an answer when con- solving a picnic. TK!SolverPack'· 
fronted wi th equations that cannot be application packages are specially 
solved directly, ( like exp (xl = 2 - x • y developed by experts in specific fields. 
and sin (x • yl = 3 - x - y l. like: List Each package conta ins a d iskette w ith 
Solving; in w hich TK!Solver attacks about a dozen models that include 
complete lists of input values and the necessary equations, va lues, and 
solves them all, a llowing you to exam- tables for solving a particu lar problem. 
ine numerous alternative solutions, and The models are usable as-is or you 
pick the one you like best. like: Tables can easi ly modify them. 
and Graphs; using the va lues you pro- TK!SolverPack application pack-
duced wi th the List Solver, the TK!Solver ages ava ilable from Software Arts 
program w ill automatically produce ta- include Financia l Management, 
bles and graphs of your data. You can Mechanical Engineering, Build ing 
look at your formatted output on the Design and Construction, and Intro-
screen or send it to your printer with ductory Science. Additional TK!Solver-
a single keystroke. And like: Automatic Packs are on the way from Software 
·You can easily define appropriate unit conversions on the unit sheet. 

Arts, M cGraw -Hill,TM and others. 
We know you're out there. No 
matter w ho you are, or w hat you do, 
if it involves usi ng equations, the 
TK!Solver program is an indispensable 
tool for you. 

So, visit your local computer store 
today, and see TK!Solver in action. 
You'll be amazed at how much faster 
and more effectively you' ll be able to 
work w hen you discover th e power of 
equation processing w ith the TK!Solver 
program. 

Software ArtS™ 
The inventors of VisiCalc® 

27 Mica Lane, Wellesley, Massachusetts 02181 
617/ 237 -4000 

"TK, "TK! , "TK!Solver, TK!SolverPock, The Problem C runcher, the sty lized! ond the slogan "N O W YOU DON'T HAVE TO THINK LIKE A COMPUTER TO USE ONE!" 
are trademorks or registered trademarks of Softwa re Arts, Inc. SATN, TK!SATN and DIF are trademarks or reg istered trademarks of Software Arts Products Corp. 
Software Arts is a trademark of Software Arts, Inc. and Software Arts Products C orp. The TK!Solver program and the TK!SolverPack applica tions packages are 

products of Software Arts, Inc. which is solely responsible for their con tents. VisiCalc is a registered trademark of VisiCorp. 
Copyright © 1983 Software Arts, Inc. All rights reserved PIN 100-092 P 8/ 83 
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The Unix Operating System 
The Unix' operating system has descended from the realm of minicomputers 

into the midst of microcomputers, mating advanced software features to new 
and powerful 16-bit microcomputer hardware designs. This multiuser, multitask­
ing operating system developed at Bell Laboratories offers powers and abilities 
far beyond those of normal microcomputer operating systems. Although Unix 
has attracted attention for some time, access to it usually has meant being part 
ot a research project or attending an academic institution. A growing market 
now takes advantage of portable software environment; the Unix operating 
system, written in the C language (see August 1983 BYTE), makes the move 
from 16-bit microcomputers to IBM mainframes and the Cray-1 a simple pro­
cess. 

In the near future, Western Electric (the marketing arm of Bell Labs) will offer 
the newest version of Unix, System 5, for the 80286, 6800, 16032, and Z8000 
microprocessors. Some of the licensed versions of Unix already available for 
microcomputers are Xenix (Microsoft's enhanced Unix) for the Altos 586; Xenix 
and UniPlus + for the Apple Lisa; 4.1 BSD Unix and Venix for Digital Equipment 
Corporation's Professional 350; the Fortune 32:16 with Unix version 7; Venix and 
Xenix for the IBM Personal Computer; and TRS-Xenix for the Model 16B. 
Western Electric is rumored to be planning a low-cost Unix microcomputer as 
well. 

Computer professionals who once refused to take microcomputers seriously 
now take a second look at the powerful 16-bit microcomputers and the ad­
vanced software-development environment that Unix offers. Most find the vast 
collection of software tools (small general-purpose programs) in Unix a boon to 
their work. Other prominent features of the Unix operating system include its 
hierarchical (tree-structured) file system that allows you to break up your work 
area into easily identified groups, the ability to run several programs 
simultaneously, a flexible command shell that lets you customize the Unix 
system, I/O (input/output) redirection, and automatic "piping" of the output of 
one program into the input of the next program. 

Unix also enables programs to make use of its advanced features. Applica­
tions for microcomputer Unix systems, everything from Wangwriter-like word­
processing programs to accounting applications, are bursting onto the scene. 
Many of these are migrating from the minicomputer/mainframe environment 
and have multiuser/multitasking capabilities. Unfortunately, popular microcom­
puter programs written in assembly language may be slow in coming to Unix 
and hampered by a single-user, single-task orientation. The flexibility of Unix's 
user interface allows menu-driven command shells, such as those offered by 
Fortune and Altos, that make Unix simple to learn and use. 

Unix systems are selling. The Internal Revenue Service (IRS) placed an order 
for $30-million worth of the Zilog System 8000 with the Unix operating system 
to use for word-processing, financial-spreadsheet, and data-management appli­
cations. (One of the largest users of Unix systems outside the Bell system is the 
Federal Government.) Even McDonalds, looking for a break today, is buying 
Unix systems. With its expanding availability on microcomputers, the second 
coming of Unix is here. - Bruce Roberts 

• UNIX is a trademark of Bell Laboratories. 
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The Unix Tutorial 
Part 3: Unix in 

the Microcomputer Marketplace 
Which software companies offer licensed Unix 

and which offer look-a likes and work-alikes 

In the preceding two articles of this 
series, we've examined the features 
and facilities of the Unix operating 
system, looked at a few of the many 
applications programs available to 
use with it, and seen how users can 
customize their working environ­
ments in Unix to the point of creating 
their own applications using available 
utilities. This last article explains the 
differences between the various Unix 
versions and between true Unix and 
Unix look-alike systems. You'll also 
see what changes various software 
firms have made to the Unix system 
and some of the computers it runs 
on. 

Implementations Old and New 
Over the past 10 years six notable 

. modifications of Unix have been 
available to groups outside the Bell 
System. In 1973, Unix Version 5 was 
released to selected educational in­
stitutions (version numbers were 
designated by the edition of the Unix 
Programmer's Manual released with 
the software) . In 1975, Version 6 
became the first incarnation of Unix 
to be sold to commercial firms as well 
as ,to schools. The most widely used 
version as recently as last year, Ver­
sion 6 has been responsible for the 
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by David Fiedler 

growth of the "Unix legend." 
Because, under a government­

ordered consent decree, the Bell 
System was forbidden to compete in 
the commercial marketplace, Unix 
was offered to all users under very 
restrictive terms. A source license 
only would be granted, and the soft­
ware would be offered as is, with no 
support, no refunds, no warranty, 
and no maintenance. 

These terms were decidedly un­
competitive because a Unix license 
would cost a company $20,000 (edu­
cational institutions were charged 
$200), but a few firms felt the im­
proved productivity achieved with 
Unix was worth the fee. 

Programmer's Workbench, more 
commonly known as PWB, was es­
sentially Version 6 with certain im­
portant utilities added. Among these 
were: 

• the Source Code Control System 
(SCCS), which allows you to keep ac­
count of changes to a text file 
(whether program source code or an 
epic poem in German) so the text at 
any stage can be recreated 
• a remote-job-entry (RJE) facility 
that lets Unix users process batch 
jobs on an IBM/370 system 

• the nrotl and troll packages for text 
formatting and typesetting support 

The advent of Version 7 in 1979 
brought new attention to Unix. Many 
of the previous rough spots had dis­
appeared, the maximum file size had 
grown to 1 gigabyte, and a standard 
110 (input/output) library had been 
introduced. During this period, 
microcomputers running Unix ap­
peared, and Unix look-alikes such as 
Whitesmiths' Idris and Mark 
Williams' Coherent emerged . 

While it sometimes seems as 
though Version 7 has been around for 
a long time, in fact it had been on the 
market for only two years when Sys­
tem III was announced in late 1981. 
Relatively few architectural changes 
were made, but System III con­
solidated the most important features 
of Version 6, PWB, and Version 7, thus 
allaying any uncertainty of potential 
customers as to which version was 
best. A new pricing policy was in­
stituted under which licensees could 
offer binary sublicenses to their 
customers for as little as $100. In the 
view of many observers within the 
industry, System III was the begin­
ning of A1&T's deeper commitment to 
the Unix operating system as a com-



Photo 1: Digital Equipment Corporation's MicrolPDP-ll is a microcomputer version of the original PDP-ll that Unix was developed on. 
The system has a lO-megabyte hard disk (with floppy disks for backup) and 256K bytes of memory. 

mercial product. 
Unix System V was formally an­

nounced in January 1983, at the 
Unicorn conference in San Diego. For 
the first time, users outside the Bell 
System would be working with the 
same version of Unix used by those 
inside, and they would be eligible for 
the same support, training, and ser­
vice, as well. System V improve­
ments included a redesigned file sys­
tem for faster throughput and several 
internal changes for higher reliabili-

ty. AT&T's recent announcement that 
it would be supporting source code 
licensees for Unix System V on four 
advanced microprocessors (the Intel 
286, Motorola 68000, National Semi­
conductor 16032, and Zilog Z8000) 
gave notice to the industry that AT&T 
intends to keep promoting Unix ag­
gressively in the fastest-growing seg­
ment of the market. 

Outside Bell Labs 
Software developers are never 

satisfied with anything-even Unix. 
From the day the first tape left Bell 
Laboratories, Unix has been made 
bigger and smaller, faster and slower, 
friendlier and more cryptic. Surpris­
ingly, all this poking around by peo­
ple intent on improving Unix actual­
ly yielded some useful results, in­
cluding several variants that are com­
mercially important on their own. 

The noncommercial institution best 
known for its work with Unix is the 
University of California at Berkeley. 
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The Berkeley Computer Science De­
partment, under the primary leader­
ship of Bill Joy (now at Sun Microsys­
terns), has added the follbwing fea­
tures (among others) to Unix: 

• the ex and vi screen editors 
• the INGRES database-manage­
ment system 
• a replacement for the standard 
Unix Bourne Shell, called the C-shell 
• the general-purpose video ter­
minal interface packages called curses 
and termcap 
• larger disk-blocking factors and 
other performance improvements 
• an assortment of useful general­
purpose utilities such as more, 
apropos, finger, head, and strings (exotic 
names are a Berkeley hallmark) 

As is typical with academic groups, 
the Berkeley people have been quite 
generous in sharing their improve­
ments with others. While essentially 
the code of the Berkeley programs is 
in the public domain, much of it as 
distributed discloses Bell Labs' 
licensed Unix software and so may be 
sent only to Unix source licensees. 
Nevertheless, entire nine-track tapes 
full of this code have been sent 
around the world to licensed Unix 
sites. When distributed as a package, 
the Berkeley software is usually 
known by release numbers. The 4.1 
BSD (Berkeley Software Distribution \ 
package has been developed for the 
Digital Equipment Corporation 
(DEC) VAX line of computers, while 
other BSD releases are intended for 
PDP-ll computers. 

Other groups have updated the 
Berkeley software in turn and made 
it more general in scope. Many of the 
Berkeley enhancements have been 
transported to 68000-based machines 
by Unisoft Systems as part of its 
popular Uniplus+ package. It is safe 
to say that a majority of Unix sites to­
day run some programs originally 
developed at Berkeley. Even AT&T 
adopted several of these programs as 
part of its latest Unix System V 
release. 

Commercial Enhancements 
Interactive Systems (1212 Seventh 

St., Santa Monica, CA 90401) was the 
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first commercial organization with a 
Unix license. The company also has 
the distinction of being the first 
organization to offer hardware and 
software support for the Unix sys­
tem. Since 1977, Interactive Systems 
has been distributing its own en­
hanced Unix system and set of utili­
ties consisting primarily of what 
would today be called office-automa­
tion software. Collectively called the 
ISI1 system, enhancements include 
packages such as multiwindow 
screen editors (INed), improved elec­
tronic mail programs with TelexlTWX 
facilities (INmail), and word-process­
ing packages (INroff, INtext). Once 
exclusively tied to DEC equipment, 
Interactive Systems now also sup­
ports smaller computers such as the 
Onyx and Plexus. 

Another firm that's been around a 
while is HCR (Human Computing 
Resources, 10 St. Mary St., Toronto, 
Ontario M4Y IP9, Canada). HCR has 
achieved a reputation for customer 
support while emphasizing a slight­
ly different technical path from In­
teractive Systems. HCR specializes in 
transporting Unix to different pro­
cessors (such as the Three Rivers Perq 
machine and National Semiconduc­
tor 16032), and enhancing it with 
technical improvements such as 
graphics and text overlay software. 
This last feature allows people using 
smaller processors in the DEC line to 
develop and run software that would 
normally be limited to larger 
machines such as the PDP-1l/70. 

Venturcom (139 Main St., Cam­
bridge, MA 02142) has developed this 

. kind of "shoehorning" to a fine art. 
Its Venix system manages to bring full 
Unix functionality to machines as 
small as the IBM Personal Computer 
and DEC LSI-1l/2. Even with its small 
size, Venix adds real-time extensions 
that make it equally useful for larger 
computers. Venix has become quite 
popular for laboratory use and has 
given Venturcom a reputation for 
small-system expertise. 

Microsoft (10700 Northup Way, 
Bellevue, WA 98004) is a name that 
has long been associated with 
microcomputer system software, yet 
the firm didn't offer Unix until 
relatively recently. While some early 

versions of its Xenix system were 
developed by other software houses 
on contract, Microsoft has turned 
Xenix into a well-supported product 
with significant performance and 
reliability enhancements. Xenix is 
available on the Radio Shack Model 
16 and Apple Lisa, to name just two 
recent versions. 

The most widely used of the in­
dependently available systems is Uni­
plus+ from Unisoft Systems (303 
West 42nd St., New York, NY 10036), 
a company whose specialty is the 
narrowest of all. Unisoft's sole busi­
ness is transporting Unix System III 
to 68000-based computers, and the 
company has plenty of experience, 
having done this 50 times or so 
already. Anyone who buys a com­
puter running Uniplus + gets not 
only Unix System III but also some 
Berkeley enhancements as well as a 
few that Unisoft added. A good 
number of compilers and applica­
tions packages will work on any ma­
chine with Uniplus +, including the 
NCR Tower, the Apple Lisa, the Sun 
Workstation, and computers from 
Dual, Callan, Codata, Pixel, and 
Corvus. 

Unix Look-alikes 
All of the software systems men­

tioned so far are based on the original 
Bell Labs Unix that has been trans­
ported to a new computer or other­
wise modified. There has also been 
a thriving business in developing 
operating systems that act like Unix 
to both the user and the applications 
code. Such look-alike systems occupy 
a significant portion of the market. 
When the first few Unix look-alikes 
were introduced, Unix sublicenses 
were priced in the thousands of 
dollars. Now that sublicense pricing 
has been substantially cut, look­
alikes must both drop in price and 
have more functionality than before 
in order to stay competitive. Even so, 
it's historically been easier for com­
puter manufacturers to deal with the 
look-alike vendors than with AT&T. 

The first and best known look-alike 
system is Idris from Whitesmiths Ltd .. 
(97 Lowell Rd., Concord, MA 01742) . 
At this writing Idris is still compati­
ble only with Unix Version 6, but it 
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has retained a loyal following among 
its users due to its small size and high 
degree of portability. An 8080-based 
computer with bank-switched mem­
ory running full Idris can write a 
floppy disk that can be read by a VAX 
running Idris-something that can't 
generally be done with machines 
running Unix. Idris now runs on 
computers based on any of five dif­
ferent microprocessors. 

Another prominent look-alike is 
Coherent, introduced a few years ago 
by the Mark Williams Company (1430 
West Wrightwood Ave., Chicago, IL 
60614). Coherent's main claims to 
fame are that it is fully compatible 
with Unix Version 7 and that it comes 
with almost as many utilities as does 
Unix. It has been transported to the 
POP-H, Z8000, and 8086. 

UNOS, written by Charles River 
Data Systems (4 Tech Circle, Natick, 
MA 01760), was intended as a look­
alike but goes even further than 
Unix. While UNOS is compatible 
with Version 7, it also supports real­
time operations for fast response 
where necessary, such as in labora-

tory work or industrial process con­
trol. CROS's own Universe 68 com­
puter uses UNOS, as does Motorola 
on that firm's Versabus-based system. 
UNOS seems to be limited to 68000-
based systems as a design constraint. 

Unix on Personal Computers 
Ignoring for the moment the rapid­

ly dropping prices in the computer 
world, most 16-bit computers that 
run Unix or Unix-like operating sys­
tems are out of the financial reach of 
many individuals. Never underesti­
mate the ingenuity of software devel­
opers, though, who have made a 
variety of Unix-like systems targeted 
toward specific computers or pro­
cessors. Like Unix, these systems all 
have hierarchical file arrangements 
and most are multiuser and multi­
tasking, but some are closer to true 
Unix than others. While some of 
these systems may be able to run on 
floppy-disk-based computers, a hard 
disk or other high-speed disk drive 
is necessary to fully exploit the power 
of the software. 

One of the oldest companies in the 
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microcomputer field, Cromemco (280 
Bernardo Ave. , Mountain View, CA 
94043), introduced its Cromix oper­
ating system on the Z80 processor in 
1981. Cromix might be properly 
termed a work-alike rather than a look­
alike : while its user interface, utility 
programs, and file system are pat­
terned after Unix, its system calls are 
not compatible. This somewhat limits 
Cromlx in the marketplace because 
programs written for Unix are not 
automatically portable to Cromix 
(and vice versa). Nevertheless, 
Cromix has been popular among 
owners of Cromemco equipment 
because it can emulate their older 
operating system COOS (itself a 
CP/M work-alike) and yields quite 
respectable performance even on a 
zaO-based system. With the advent of 
its dual processor Z80/68000 board, 
Cromemco introduced Cromix for 
the 68000, also. This version has 
probably been less of a success due 
to the large number of 68000-based 
systems running real Unix, but it still 
lets you run COOS programs 
because the Z80 is present. It is prob-
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The Multifunction Cards 
tbat let you get tbe most 
out of your IBM PC 
AST Research Number One Add-Ons let you 
realize the full potential of your IBM PC or PC­
XT without wasting valuable slot space. By 
combining your memory and input/output 
requirements on a single card, you can take 
advantage of more of the capabilities IBM 
designed into the PC, while leaving space for 
future enhancements as they are introduced. 
AST Research multifunction boards can add 
user memory from 64K to 512K to your PC 
bringing your PC memory to its maximum of 
640K. You also receive the added features of 
serial ports, parallel ports, a clock calendar, 
game adapter port, and SuperPak'" - the 
utility diskette with the most powerful disk 
emulator and print spooler software available. 
SixPakPlus'" - Up to 384K memory, serial 
port, printer port, optional game port, and 
clock calendar on a single card. 
I/O Plus II '" - Up to 2 serial ports, optional 
printer port, optional game port, clock cal­
endar on a single card . No memory. 
MegaPlus II'" - Up to 512 K memory, upt02 
serial ports, optional printer port, optional 
game port, and clock calendar on a single 
card. 
ComboPlus'" - Up to 256K memory, serial 
port, printer port, and clock calendar on a 
single card. 
Communication Products- Other AST Re­
search N umber One products include system 
enhancements and mainframe communica­
tions products such as 3270 SNA and 5251 
terminal emulation, 3780 RJE support and 
AST-PCnet'" - the Local Area Network spe­
cifically designed for the IBM PC. 

ASrQuality 
All AST Research multifunction boards come 
with the AST "Plus" - our unsurpassed repu­
tation for quality, reliability, after-the-saies 
support, and overall design excellence -
which give our products the best price/per­
formance ratio in the industry. 
AST Research Number One Add-On Products 
are available at Computerland, Entre, Busi­
nessland and other computer stores world­
wide. Contact AST Research, Inc. for the 
dealer nearest you. (714) 540-1333/863-
1333 TELEX: 295370ASTR UR 

PCnet is a registered trademark of Orchid Technology. Inc. 
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able that Cromemco will eventually 
adopt Unix and release a Cromix 
emulator to support its current 
customers. 

Two work-alike systems for com­
puters based on the underrated 6809 
processor are U niflex from Technical 
Systems Consultants (POB 2570, 
West Lafayette, IN 47906) and OS-9 
from Microware Systems (5835 
Grand Ave., Des Moines, IA 50312). 
Both systems are supported by a 
number of C compilers and applica­
tions programs on computers from 
several manufacturers. 

Micronix is available from Morrow 
Designs (5221 Central Ave. , Rich­
mond, CA 94804) on its Z80-based 
Decision One line of computers only. 
This system is compatible with Ver­
sion 6 Unix and includes a CP/M 
adapter that allows most programs 
written for that operating system to 
be run. 

Owners of the IBM Personal Com­
puter and its look-alikes can rejoice 
in the added power they get from the 
8088 processor and the ability to han­
dle over 64K bytes of memory. While 
several of the transportable Unix 
look-alike systems mentioned previ­
ously can run on the IBM PC, two 
newer products created expressly for 
the PC are worth some attention. 

QNX from Quantum Software Sys­
tems (POB 5318, Station F, Ottawa, 
Ontario K2C 3H5, Canada) is a work­
alike operating system that has the 
additional features of interprocess 
communication, prioritized tasks, 
and support of disk emulators to im­
prove system throughput. A special 
utility allows you to transfer files be­
tween QNX and standard MS-DOS 
media. A C compiler and full-screen 
editor are included in the $650 price. 

A firm called Lantech Systems (861 
Chartwell Dr., Dallas, TX 75243), 
which also specializes in user-trans­
parent local-area network software, 
has announced an operating system 
called Unetix . St;lling for only $99, 
Unetix provides a special user inter­
face that allows you to have as many 
as 10 concurrently active tasks, each 
one executing in its own separate 
window on the PC screen. Any or all 
of these tasks can be the included 
MS-DOS emulator, which lets you 





run most current programs un­
changed. While Unetix is a single­
user system, it is compatible with 
Unix. Eventuall~ multiple PCs run­
ning Unetix will be able to share 
resources and communicate at high 
speeds. 

What About Real Unix on 
Microcomputers? 

Let's consider for a moment why 
Unix wasn't in~tially transported to 
machines both bigger and smaller 
than the PDP-ll. While a college stu­
dent might not need to justify spend­
ing hundreds of hours writing a C 
compiler for a new machine or mov­
ing Unix to that machine to satisfy his 
innC;lte curiosity, the situation is dif­
ferent in the commercial world. The 
PDP-ll minicomputer line has, for 
years, been synonymous with good 
performance at a moderate price, and 
there were few competitors with as 
broad a base of installed systems as 
DEC had. It made little sense to move 
Unix to a larger computer, for what 
company would risk using an unsup­
ported operating system on a 
$300,000 machine? As for transport­
ing Unix to smaller systems, for an 
entire decade, PDP-lls and similar 
machines were the smallest com­
puters that could run Unix. 

By the time Version 7 of Unix was 
announced in 1979, it was in use on 
hundreds of computers both inside 
and outside the Bell System, and 
thousands of computer science stu­
dents at universities had begun to 
ask, "Why doesn't everyone use such 
a terrific system?" With this ground 
swell of support (and the entry into 
the business world of those univer­
sity graduates), only one thing held 
back the general use of Unix-inex­
pensive, powerful hardware. 

Only in the last few years, with the 
advent of 16-bit microprocessors, in­
expensive semiconductor memory, 
and high-performance, low-cost 
hard-disk systems, has it been possi­
ble to bring the price of a powerful 
computer within reach of most small 
businesses and even many computer 
hobbyists. Unix, as both the first por­
table operating system and the first 
to emphasize programmer produc­
tivity over machine efficiency, is the 
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Photo 2: Plexus' PI40 uses multiple 28000 
microprocessors to achieve pelformance ap­
proaching that of a VAX. 

natural choice for such systems. 

First Implementations on 
Microcomputers: The Z8000 

The first implementation of Unix 
on a microcomputer was the Onyx 
C8002, introduced in 1980. Based on 
the Zilog Z8000 microprocessor, the 
original Onyx was a desktop machine 
with an integral hard disk, cartridge­
tape backup, 256K bytes of memory, 
and enough RS-232C ports to sup­
port eight users. At about $20,000 in­
cluding the Unix operating system, at 
the time it was about half the price 
of any other computer that ran Unix. 
While early versions were hard­
pressed to keep up with multiple 
users, Onyx (25 East Trimble Ave., 
San Jose, CA 95131) kept enhancing 
its machine's performance. Today's 
Onyx offerings are much improved, 
and systems in its Sundance line are 
available with the entire computer 
built into a video terminal-including 
the cartridge-tape backup, which has 
become Onyx's hallmark. 

Zilog (1315 Dell Ave. , Campbell, 
CA 95008) was not far behind in in­
troducing a computer based on its 
own processor. The Z-Lab Model 20, 
a precursor of Zilog's current System 
8000 line, marked the first entry of 

any microprocessor manufacturer in­
to the Unix arena . At the time, this 
was especially important because it 
meant factory support for the software 
and hardware both. The Zilog com­
puters run ZEUS (Zilog Enhanced 
Unix System) . 

Probably the most carefully de­
signed Z8000-based systems come 
from Plexus (2230 Martin Ave. , Santa 
Clara, CA 95050) . Built around Intel's 
Multibus, all Plexus machines share 
the same basic philosophy: spare the 
main processor from carrying the full 
computing load . With this in mind, 
intelligent controllers are used to run 
the disk, tqpe backup, terminal ports, 
and Ethernet interface. The part of 
the operating system code that runs 
each set of peripherals is actually resi­
dent in the peripheral controller it­
self. This way, the Unix code running 
on the main processor needs to make 
only high-level requests of the con­
trollers and can then continue pro­
cessing user programs. The result is 
that a computer such as the Plexus 
P/40 (see photo 2) has performance 
comparable to a VAX at a fraction of 
the price. 

An Aside on Chip Competition 
Why were these machines based 

on the Z8000, rather than the Intel 
8086 (which was available even 
earlier), the LSI-1l/23, or the now­
popular Motorola 68000? The fact that 
the 8086 has no memory manage­
ment would allow users on the same 
8086-based system to interfere with 
each other's programs and data; 
recently, however, engineers have 
found ways of adding this protection, 
and so 8086-based Unix systems have 
appeared. The 68000 wasn't available 
as a production item when the Onyx 
and Zilog machines were introduced, 
and other technical problems with 
this chip caused further delays in 
development of 68000-based com­
puters. Perhaps as important as these 
factors is the similarity in architecture 
between the PDP-ll and Z8000: C 
compilers were developed quite early 
for the Zilog chip, a necessary first 
step for transporting Unix . 

In spite of the early problems, the 
fact remains that the 68000 micropro­
cessor can support a much larger 
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linear addressing space per user than 
any other current 16-bit microproces­
sor. It can also run at higher clock 
speeds and support virtual-memory 
schemes and has 32-bit internal reg­
isters for manipulation of larger 
numbers than its competitors. For 
these reasons, and due to the rela­
tively painless porting services pro­
vided by Unisoft Systems, the 68000 
has become the most popular pro­
cessor for small computers running 
the Unix system. 

This doesn't necessarily mean that 

the 68000 is the best chip, though. In­
tel, Zilog, and DEC would be quick 
to point out that any software firm 
writing programs that could run only 
on 68000-based systems would be 
cutting out a great deal of its possi­
ble market. In general, it's almost im­
possible to make a blanket statement 
as to which of these four processors 
is best for high-performance Unix 
systems because so much depends 
on the overall architecture of the 
machine. Selecting a computer that 
runs Unix should be done on the 
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basis of available software, expand­
ability, adherence to industry stan­
dards, support, service, and price­
not just the type of processor used. 

A Few 68000-Based Computers 
Due to the large number of similar 

68000-based systems in today's mar­
ket, we'll examine only a few that are 
representative, innovative, or unique 
in some way. 

Fortune Systems' 32:16 machine, 
for example, has won a great deal of 
admiration for its introduction of a 
menu shell that lets even novice users 
perform tasks ranging from file copy­
ing to system maintenance by follow­
ing menu choices. Included with the 
Fortune machine is a powerful word­
processing package and a stripped­
down version of Unix. The C com­
piler and many development tools 
are available at extra cost, but because 
Fortune's chief market is executives, 
this isn't considered a great draw­
back. Fortune's base price of $5000 
created quite a stir when the system 
was introduced, although this is for 
just a bare-bones floppy-disk-based 
system. Still, the Fortune (1501 In­
dustrial Rd., San Carlos, CA 94070) 
is highly competitive with an attrac­
tive package and a great deal of 
available software. 

Pixel (1 Burtt Rd., Andover, MA 
01810) uses a strategy similar to 
Plexus in boosting the performance 
of its 80/AP and 100/AP machines. A 
TMS9900 processor handles system­
level I/O (input/output) and memory 
mapping, a 68000 microprocessor 
runs user programs and the Unix sys­
tem itself, and intelligent peripheral 
controllers pick up the rest of the 
load. A unique twist is the use of 
special video terminals that are mem­
ory-mapped into the video controller 
memory. The screen editor software 
can then manipulate strings of text in 
this memory directly, instantaneous­
ly updating the display without the 
overhead of sending the data over a 
serial port. Regular serial ports are 
supported by a separate controller. 

The Universe 68 from Charles River 
Data Systems, as noted earlier, uses 
an in-house Unix look-alike called 
UNOS. Both hardware and software 
have been designed for high perfor-
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'Dedicated to Your ~'/.' - .. 

Satisfaction!' ,"J ~ .. 
LOW, LOW PRICES! "'( !£.~~'~~ 
GREAT SERVICE! ~,.\. " ._ 

What more can you ask for! ~\ 

PERIPHERALS FOR ALL COMPUTERS 
PRINTERS: 
STAR MfCRONICS: 

GEMINI10X: 
The improved & updated 10 

GEMINI15X . . . 
SMITH CORONA: 

DISKS: 
Kangaroo: With library case 

and 10 year warranty! 
5'14' SSIDD (Box of 10) .. $19.50 

$CALL 5'14' DSIDD (Box of 10) ... $28,50 
$CALL 5'14' SSIDD (Box of 6) .. , , .... , . ... $14,50 

5'/.' DSIDD (Box of 6) ............. $22,50 

Verbatim: 
5 '14' SS/DD (Box of 10) .............. $20.95 
5 '14' DS/DD (Box of 10) . .. ,, ", •••... $29.95 

Dysan: 
5 '/. ' SS/DD (Box of 10) ..... , ..... $30.95 
5 '/.' DS/DD (Box of 10) ........ $38.95 

TPI . ............. . ........... . 
MONITORS: C.ITOH: 

Prowriter I . 
Prowriter II ..... . 
F-l0 Starwriter 
F-l0 Printmaster . 

JUKI: 
The New! UQ Printer 

18CPS . ... . .. .. . . $ 539.00 
OKIDATA: 

Microline 92 ... $ 499.00 
Microline 93 ........ $ 849.00 

CALL FOR PACEMARK PRICES! 

HARD DISK 
DRIVES: 
DAVONG: 

(IBM, Apple) 
5MB .... 

10MB 
15MB 

TANDON : 
TM- l 00-2 

DISK DRIVES: 
Fourth Dimension: 

Wi th Contro ller ...... S270.00 
Without Controller ... $220.00 

Rana Series: 
Elite 1 ...... $CALL 
Elite II ... . . . . . . $CALL 
Elite 111. .. ........ SCALL 

PRODUCTS FOR YOUR IBM-PC®. 
MBI' 
I-C-MAGIC: Programmable Graphics Sc reen Dump Prom Chip . . SCALL 
Monte Carlo'· Gr· Card . . . . ..... .... . . . SCALL 
Monte Carlo '· Quatro '· Card . ..... . .. .. . , .... . . . . . .. .. . . . . SCALL 

T&G Products: Quadram Corporation : 
Joysticks .. .. . .. . " .. $39.00 Quad Board : 64K ....... $CALL 
Trakball ... . . . . . . . . . . . . . $49.00 Microfazer .. , ..... .. $CALL 

Kraft Products: Maynard Electronics : 
Joysticks . . ...... ... .. .. $55.00 Floppy Disk Controller : 
Game Paddles .. . . .. .... $33.00 Parallel . . . . . · . $209.00 

Serial . . .. .. .. ... . ... $239.00 

SOFTWARE: 
Infocom: Continental: 

Zork I ... . . . .. . .. ..... 527.00 Home Accountant Plus . ... $CALL 
Zork II ....... ..... .. . .. $27.00 Visicorp : 
Zork III ....... .. , ...... .. $27.00 Visidex . .. , · . $179.00 
Deadl ine ... ... . .... .... $CALL Visifiles .... , ... $179.00 

Lifetree Systems: Visitrend/Plot . ... . .. .. . $225.00 
Vo lkswriter .... .. ....... . SCALL 256K Visicalc ... . .... · . $179.00 

Amdek: 
Color I . . .. $299.00 

Color II . . . . $499.00 
310G Green . . . . $179.00 
300A Amber .. $179.00 
300G Green . ... $144.00 

Taxan : Amber 12" . . $144.00 
Princeton Graphics System: 

RGB Hi-Res . $Priced .too low! 
Zenith: ZVM 121 Green . $ 99.00 

MODEMS: 
Hayes: 

Micromodem II 
with terminal program . $CALL 

without terminal program $CALL 
Smartmodem 

300 Baud . . . . .... $209.00 
1200 Baud . .. $509.00 

Novation: 
J-Cat . .. ... $119.00 

AppleCat II ..... .... $279.00 
SmartCat 1200 Baud . . . . . . . . . . . . $CALL 

U,S. Robotics: 
Password ...... . .. _ ... . .. . ..•. . ... . . . SCALL 

OTHER COMPUTERS 
WE ALSO STOCK: 

Franklin ACE 1000/1200 Commodore 64K 

Call for IBM PC and Apple lie Prices 

PRODUCTS FOR YOUR APPLE® . . 
SOFTWARE: MBI: 

VIP Graphics Ca rd ..... . . . $119.00 Continental: 

App letime Cloc k Card . S 85.00 Home Accountant . . , . · . $ 53.00 .... 
On-Line: 

EXPANSION 
Screenwriter II · . ....... $ 85.00 

Silicon Valley Systems: 

CARDS: Final Analysis ..... $134.00 
Word Handler ,. ' .... .. . $125.00 

Microsoft: VisiCorp : 
16K Card . $ 79.00 ... . .. .. . Visidex . ... " .. .. -. ... $180.00 
CP/M Z80 Card ... ' ... $259_00 Visifiles . . . . . . . , .... . · . $180.00 

Generic : Visicalc ........ .... . · . $180_00 
16K Card .. ............ $CALL T&G Products : 

Videx: Joysticks .. · . $ 42.00 
BO Column Card 

... . . 
Game Paddles · . . .... · . $ 28.00 

with Softswitch .. $269.00 Kraft : 
Advanced Logic Systems .. $CALL Joysticks . · ........ $ 49.00 

Game Paddles · . . . . . . . . $ 33.00 

EJROS For a Great Time, Call: 1·800·533,,8987 
P.o. Box 22573 • Minneapolis, MN 55422 • 1-612-535-4544 

Circle 177 on inquiry card. 

TERMS AND CONDITIONS: Payment: Personal checks are accepted although cashier's checks and money orders will be shipped first. VISA and Mastercard 
accepted-add 4% to total. Shipping: We calculate exact freight-for mail-in orders add 3% UPS GRD, 4% UPS BLUE - Monitors minimum $8.00. Delivery: 
ASAP with 2-4 weeks on average. Price List: Features all of our up-to-date pricing. General: We replace or repair faulty goods at our discretion-refunds only at 
our discretion-no returns on software. 
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mance. The computer uses Motor­
ola's Versabus, a 32-bit bus that allows 
high data-transfer rates. A 4K-byte 
high-speed cache memory is pro­
vided so that the main 68000 pro­
cessor can run at 12.5 MHz without 
wait states, which would not be pos­
sible otherwise. This architecture, ac­
cording to the vendor, allows perfor­
mance greater than that of a 
VAX-ll/730 at a price comparable to 
a Micro/PDP-H. 

Another high-performance ma­
chine is designed for laboratory use 
but could be equally well-suited to an 
office environment. The Masscomp 
MC-500 uses three 68000 processors 
and three separate buses internally. 
A separate graphics terminal with its 
own 68000 and 384K bytes of mem­
ory supports multiple processes with 
a joystick and special windowing 
software. Masscomp (543 Great Rd ., 
Littleton, MA 01460) has modified 
Unix to add process locking and 
priority scheduling and added a 
virtual-memory support package 
from Berkeley. A multiple-window 
menu system and graph-plotting 
round out the package; data acquisi­
tion runs on a separate processor 
still. The result is one of the fastest 
68000-based computers on the 
market. 

As a generic look at Multibus­
based 68000 computers, let's examine 
the Sun Workstation from Sun Micro­
systems (2550 Garcia Ave. , Mountain 
View, CA 94043). The original Sun 
processor board was developed at 
Stanford University, while the board 
Sun itself uses has been further 
enhanced. Sun's long suit is a high­
quality workstation with 1024- by 

·800-pixel graphics. The Multibus 
allows Sun to provide a wide range 
of peripherals, and the company's 
software expertise enables it to offer 
the Berkeley 4.2 version of Unix, 
which is otherwise available only for 
DEC's VAX series of computers. Vir­
tual memory, an optical mouse, 
multiple screen windows, and 
Ethernet support options enable a 
.user to set up one Sun or a dozen 
with equal ease. 

What do I mean by "generic"? Sun 
licenses its processor board design to 
a number of different manufacturers, 
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Instant one-button color printing. 

'P i es ca rd s arc current lv avai lable for A pples and Frankl ins. 
Pi es cards for o ther corn puters wi ll be avai lahl e in the lut urc. 

Circle 480 on inquiry card. 

COpy 

Press here. 

It's just that easy! Any time you want to print what's on your 
Apple's screen just hit the copy button on your Transtar 315 
color printer with our PICS card installed, and it's done! No 
special programming, no lengthy code sequences, no need to 
exit your program! Just press the button and it prints! 

By adding the optional PI CS card to your $599 Transtar 315 
color printer, you've opened up a whole new world of easy color 
printing. For the first time ever, our PICS parallel interface card 
enables you to screendump virtually any program -- graphics, 
charts, games -- even copy-protected software! Specially design­
ed only for the Apple II, 11+, lie, and Franklin computers, the 
Transtar 315 PICS card does the work of a parallel card and a 
lot more and costs only $119.95. 

At the push of a button, Transtar's innovative new 4-color dia­
gonal ribbon will print up to 7 colors and more than 30 shades 
in a single pass. 

The 315 is precision-built to exacting standards by Seikosha, 
the most experienced company of the famous Seiko group-­
recogn i zed worldwide for qual ity and dependabi I ity. I n fact, 
one of the nicest things about Transtar's 6-month warranty 
on parts and labor is that you'll probably never use it! 

Innovative, inexpensive, dependable, easy: the Transtar 315. 
Color printing has never looked so good! 

Only $599. 

Transtar 
A Vivitar. Computer Product 
P.O. Box C-96975, Bellevue, WA 98009 
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who generally go to Unisoft Systems 
for their Unix: license and then to any 
maker of Multibus peripheral and 
memory boards. As a result, quite a 
few 68000/Multibus/Sun-board/Uni­
plus + systems are available, each ap­
pealing to different market needs. 
While selecting between these sys­
tems can be confusing, ultimately it 
protects the consumer in the event of 
a market shakeout-if one vendor 
goes out of business, its surviving 
competitors can probably support its 
customers. 

The Intel 8086 Processor 
As I explained above, 8086 imple­

mentations of Unix have been 
delayed due to hardware considera­
tions. Altos (2641 Orchard Park Way, 
San Jose, CA 95134) is the chief sup­
plier of 8086-based Xenix machines. 
Its ACS8600 computer is configured 
around the Multibus, while its newer 
586 computer is based on a single 
board and is small, inexpensive, and 
powerful. For around $8000, it pro­
vides up to six users with the power 
of a 10-MHz 8086 and 10-megabyte 

hard disk. Intel's own Unix system is 
aimed primarily at OEMs and built 
around the Multibus, so future 80286 
microprocessor boards can be easily 
integrated. 

Any mention of the 8086 would be 
incomplete without a reminder that 
the hundreds of thousands of IBM 
Personal Computers and its clones 
represent the largest potential market 
for Unix-like software. The IBM PC 
is based on the 8088, which is inter­
nally like the 8086. 

Other Implementations 
While the 8086, 68000, and Z8000 

are the current "big three" in the 
microprocessor world, other popular 
single-chip processors can run Unix. 
The next generation of micropro­
cessor chips includes the National 
Semiconductor 16032 and Intel 80286, 
both of which will be supported by 
AT&T with Unix System V. BYTE has 
presented in-depth technical cover­
age of these processors already, so I 
will only mention in passing that the 
specifications of the 16032 and 80286 
are comparable to several cabinets' 

worth of mainframe hardware. HCR 
and National Semiconductor have 
both demonstrated working Unix 
systems based on the 16032. Intel is 
already demonstrating Unix for the 
80286. 

Other computers are available that 
use proprietary microprocessors. For 
example, the DEC PDP-ll/23 pro­
cessor can be found in both tradi­
tional minicomputer environments 
and in DEC's new Micro/PDP-ll. The 
Micro/PDP-ll is housed in a thin 
cabinet (s~e photo 1 on page 133) 
with a 10-megabyte hard disk, 
floppy-disk backup, 256K bytes of 
RAM, and two serial ports, all for 
$9200. While these specifications are 
not unusual compared to some of the 
68000-based systems, they are 
notable because they provide the 
Micro/PDP-ll user with upward com­
patibility through the PDP-llline all 
the way up to the PDP-llI70. This can 
be an important consideration for an 
end user or OEM, especially because 
most software written to run on the 
Unix system (particularly public­
domain software) was originally writ-

16 Co orfuI reasons to get doublestuHTM 

DOUBLE 
HI-RES 

actual doublestuff '" 
reproduction 

LO-RES DOUBLE LO-RES CONDENSED DOUBLE LO-RES 

Software Development Inc. now offers you something that 
Apple never told you was possible in the lie. It's called 
DOUBLESTUFF,'" 

Using standard Applesoft BASIC commands. in combination 
with your existing programs. you can expand your color graph­
ics from 16 color Lo-Res (40 x 48) to double Lo-Res (80 x 48). 

NEW Products available November '83: 
doublestuff designer,'" my first coloring book.'" 

_~oltW4fee 

Unheard of before! Available NOW! With BASIC commands. 
Double Hi-Res 16 colors (560 x 192 pixels) is aI/yours on your 
Apple lie. It literally doubles the width on your standard color 
TV or monitor. 
Requirements, Apple lie-either 80 column card for double 
Lo-Resolution. Extended 80 column card for double Hi -Resolution . 

To order. send check or money order in 
the amount of $39.95 
New York State residents, add sales tax to: 

Software Development Inc. 
2053 West 11th Street 

DE V EL O P MEN T I NC 
Apple and Apple logo are trademarks of Apple Computer Inc. 
Double~ tuff ' " is a trademark of Software Development Inc. 

designed by: Brooklyn. NY 11223 Tel. (212) 449-6300 
Dealer inquiries invited. Louis Bonfiglio and Peter Joselow 
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Your computer can 
probably do more for 
you than you originally 
thought. And learning 
to expand its capabil ities 
is as easy as reading a 
good book. 

SYBEX is the pioneer 
of computer book pub­
lishing , offering over 60 
titles developed for 
beginners through ad­
vanced. They are so well written and easy to 
understand that virtually anyone can learn 
to operate a computer in a matter of hours. 

DOing Business with 
Pascal by Douglas 
Hergert and Richard 
Hergert ($17.95) The 
first of its kind, this 
book uses examples 
and explains how to: 
design business sys­
tems in Pascal, wri te 
practical business pro-

Circle 453 on inquiry card. 

"\\hat 
more can 

I do?" 

grams and use powerful Pascal language. 
Your First BASIC Program by Rodnay Zaks 
($9.95) Write your first BASIC program in 
one hour! At last, a "how-to-prog ram" book 
fQrthe first-time computer user, aged 8 to 88. 
Colorful illustrations and simple diagrams 
make this book both easy and entertaining. 
Mastering CP/M' by Alan R. Miller ($1695) 
Now you can use CP/M" to do more than 
just copy files. With this book you will learn 
how to incorporate additional peripherals 
with your system , use console I/O, use the 
file control block and much more. Also 
included is a library of useful macros. 
The Apple® Connection by James W. 
Coffron ($12.95) Now 
you can learn the 
simple techniques for 
putting your com­
puter to work control­
ling external non­
computer devices in 
your home or office. 
Design a computer­
controlled burglar 

alarm system and control 
lights, electricity, and other 
non-computer devices in your 
home or office. And all are 
explained in simple, non­
technical terms. 

SYBEX books are available 
at bookstores and computer 
stores everywhere. For a free 
catalog, mail the coupon or call 
TOLL-FREE 800/227-2346. 

Prices subject to change without notice. 
IS;;-d-m~OAf;e~alak;"g------------1 

I 00-091 Doing Business with Pascal $17.95 I 
I 00-092 Your Firsl BASIC Program $9.95 I 
I 0 0-OS8 Mastering CP/M" $16.95 I 
I 00-085 The Apple® Connection $12.95 I 
I Add : ,0$2.00/BookUPS o SY,% Sales Tax CARes. I 
I 0 $12.00/Book Overseas Mail I 
I Charge my: I 
I 0 VISA 0 MasterCard 0 American Express I 
I Card # Exp.Date___ I 
I Total Amount Enctosed $ I 
I Signature I 
I Name I 
I Address I 
I City/State/Zip I 
I Mail 10: SYBEX tnc., 2344 Sixth 51., Berketey, CA 94710 I 
L~~~~~~~~0~ ____________ J 

S COMPUTER BOOKS 
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C86 * For Professional Programmers 

Complete C Tight Code No Royalties Library Source 

• C - The Language for Professional Programmers: C combines 
full control of the machine with the best productivity features. 
C is used by: 
IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft 

• A Complete Implementation - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
consistency, FULL C. 

• Extensions include long identifiers and additional data types. 

• Tight code is produced by C86. Only needed code is linked 
from the library. The January 1983 Byte benchmark shows 
C86 as the fastest. 

• No Royalties are payable to us on C programs you sell. 

• Library Source provided includes UNIX 1/0 support, interface 
with and control of the Operating System and of hardware, all 
functions described in K & R, a Mathematics Library, and a 
Trigonometry Library. 

• Overlay Support allows development of large programs. 

• Assembler may be used to write a function. Macro support can 
increase productivity. Programs are ROMable. 

• Our Update Policy helps you to keep the Best Personal Com* 
puler C Compiler for the 8086 as the technology improves. 

See your Dealer for: 

o Free Information: "C86 Product Description" . .. .. . .. .. . . . NC 
o "The C Programming Language" by K & R .... . .... . $ 25.00 
o "The C86 User Manual". . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.00 
o CB6 Compiler Diskette and Manual . . . . . . . . . . . . . . . . . 395.00 

We support all common formats under PC-DOS, CPM-86, MSDOS 
and MPM-86. 

VISA and Master Card accepted. They Say It All... We Do It ALL 

II' , Computer Innovations 
, 10 Mechanic Street 
• Suite J-104 

• Redbank, NJ 07701 
• 201-530-0995 ",",0'.' 

C86 is a trademark of Computer fnnovatlons, Inc. CPM-86 
and MPM-86 are trademarks of Digital Research. 
MSDOS Is a trademark of Microsoft. PCDOS Is a 
trademark of International Business Machines. Prices subject to change without notice. 
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ten for the PDP-U. 
Hewlett-Packard has its own imple­

mentation of Unix running on its 
HP-9000, which superficially re­
sembles an Apple except that it has 
three-dimensional color graphics, 
runs like a VAX, and costs over 
$64,000. Three Rivers Computer's 
Perq workstation supports an HCR­
transported Unix with multiple win­
dows and extremely high-resolution 
graphics. 

Larger Unix Hosts 
The PDP-Us have long been used 

at Bell Laboratories for software de­
velopment, engineering, and office 
automation under Unix. Use of both 
Unix and the PDP-U spread to the 
Bell Operating Companies for the 
business applications necessary to 
run the Bell System. The top of the 
PDP-Uline, the PDP-U/70 minicom­
puter, requires several 6-foot-tall racks 
of equipment; this machine is rapid­
ly becoming obsolete due to the 
newer additions to the VAX line as 
wen as the more powerful microcom­
puters. 

The VAX is currently DEC's most 
powerful line of computers. A true 
32-bit machine with virtual address­
ing capabilities, the VAX has aJso 
become pervasive in the Unix world. 
Specific versions of Unix have been 
written to take advantage of VAX ar­
chitecture: Berkeley's 4.2 BSD and a 
previous offering from AT&T known 
as Unix 32V. Other firms, such as 
HCR with its Unity system, have 
made Unix facilities available to users 
of Unix-based software "on top of" 
DEC's own operating system for the 
VAX, known as VMS. 

The first non-DEC machine Unix 
was transported to was an Interdata 
8/32. Interdata was replaced by 
Perkin-Elmer (2 Crescent Place, 
Oceanport, NJ 07757), the first mini­
computer manufacturer to support 
Unix. This firm's most recent line of 
machines, the 3210 series, comprises 
fast 32-bit computers of file-cabinet 
size with prices comparable to high­
end microcomputers (in the $50,000 
range). 

For those with budgets in the 
$300,000 range, Gould S.E.L. (POB 
9148, Ft. Lauderdale, FL 33310) has its 
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Concept 32/87 series. At this writing, 
these are the most powerful com­
puters running Unix with full factory 
support. Gould is rapidly becoming 
an important factor in Unix circles 
due to its commitment to Unix and 
wide-ranging product line. 

Last but not least in the minicom­
puter world, we have the IBM Series 
1. While this is the first computer 
IBM has offered with Unix support, 
it surely won't be the last. Apart from 
its Personal Computer, IBM is ex­
pected to supply its 4300 mainframe 
series with Unix as well . 

Mainframes and 
Supercomputers 

The customers for this class of ma­
chines generally want operating sys­
tems with more controls, checks, and 
audit trails than Unix has : it's rare 
that a firm buys a mainframe just to 
support software development. Even 
so, Unix has been available on the 
famous IBM/370 computers for years, 
although not from IBM, and not com­
mercially; Bell Labs transported it a 
while back to explore the ramifica-
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tions of running Unix on these 
behemoths. Amdahl, the maker of 
the original IBM look-alikes, an­
nounced in 1981 that it would sup­
port Unix on its System 470 series. 

Any other mainframe Unix imple­
mentations are for now at the rumor 
stage only. Current rumors include 
not only the IBM 4300 series but also 
the next version of the Cray super­
computer-without doubt the 
world's fastest. While these develop­
ments are indeed likely to occur, they 
point up a certain controversy: 
should every computer everywhere 
really run Unix? Is it necessary, de­
sirable, and even possible? 

Competition from Other Systems 
Unix, if it is to be considered a can­

didate for the "universal" operating 
system, should be compared with 
every operating system on every 
computer. In the interest of brevity I 
will limit the discussion to some of 
the most popular of today's operat­
ing systems for microcomputers. 
Minicomputers and mainframes are 
in many cases capable of supporting 

several operating systems simulta­
neously; nevertheless, these larger 
machines are more likely to use the 
manufacturer's own operating system 
because of the larger installed base of 
software. 

In the first article of this series, I ex­
amined the CP/M operating system 
and mentioned that it was limited to 
8080-compatible processors. While 
this is true for the most widely used 
version of CP/M (CP/M 2.2, also 
called CP/M-80), Digital Research 
Inc., the creator of CP/M, has also 
been selling versions of CP/M that 
will run on other processors: 
CP/M-86, CP/M-8000, and CP/M-
68000. The user interface for these 
versions is similar, but it is not always 
possible to simply recompile all your 
programs written for CP/M-80. This 
is because fewer high-level language 
compilers are available for the 16-bit 
versions of CP/M, limiting the porta­
bility of applications programs. 

CP/M was not designed as a por­
table operating system (although it 
was written in the high-level lan­
guage PUM, oddly enough), so the 
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Beforeyou bet your software 
business on an OS, look who's 
betting on MS-DOS and XENIX. 

A waiting market. If you write and sell 16-bit 
software, MSTM-DOS and XENI XTM give you the 
largest installed base. In fact over fifty 16-bit 
manufacturers offer their microcomputers w ith 
MS-DOS or XENIX. IBM, Victor, Altos, Wang, 
Radio Shack, Zenith and Intel. to name just a few. 
And the list is growing . That means there's a 
ready and expanding market for your 16-bit 
applications software. 
The UNIXTM connection. XENIX is the multi-user, 
mUlti-tasking, UNIX-derived operating system 
for 16-bit microcomputers. MS-DOS 2 .0 is 
Microsoft's single-user OS. MS-DOS and XEN IX 
share hierarchical file structure and I/ O redirection, 
including simple piping. MS-DOS 2.0 also pro­
vides XEN IX-compatible system calls . That means 
there's a migration path for programs written 
to run under MS-DOS and XENIX. What's more, 
both MS-DOS andXENIX are supported by 
Microsoft® languages. That's your single-supplier 
advantage from Microsoft. 
Comprehensive support. Microsoft offers you 
a full product support program. Excellent docu­
mentation. Plus continual enhancements to both 
languages and operating systems. Your applications 
programs can even be listed in Microsoft's grow­
ing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 
Leadership. Microsoft led the 
world into the 8-bit 
microcomputer 
marketplace 

with the first BASIC for microcomputers. Now, 
we're leading it into the 16-bit market with single 
and multi-user operating systems. 
Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace, MS-DOS 
and XENIX are setting the standard . In fact they're 
the standard operating systems for the world 's 
largest selling 16-bit microcomputer systems. 
Which means your market is already there ... and 
growing . Contact us for complete information. 
Before you bet your software on an operating 
system, look where your market is betting. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFt 
MICROSOFT CORPORATION 

10700 NORTHUP WAY 
BELLEVUE, WASHINGTON 9B004 

Microsof1 is a registered trademark. 
and MS, XENIX and the M icrosoft 
logo are trademarks of M icrosoft 
Corporation. 
UNIX is a trademark of Bell 
Laboratories 



~ 
TOLL FREE ORDER - 1-800-421-3135 
TECHNICAL INFO - (6021 842-1133 

Call for ' programs not. listed. We wi ll try to 
beat any legitimate pncefor Software. 
- MOST DISK FORMATS AVAILABLE -

CPIM Program names prefaced with # are 
also available for IBM PC. 
DATA BASE MANAGEMENT SYSTEMS. 

BUY OF THE YEAR! 
DBASEII+Everymans data base primer 
+Extra diskette with DBase Accounting , Mail 
List and Inventory Programs. IBM PC and 
CPIM - Call for our special price. 
Fox and Geller Quickcode with DBase 
Package . . . . . . .. . . ... .. .. . . .. . ... $175 
#DB+SORT . . . . ....... . . . . . . . ... .. ;. ~99 
#Condor III .. . . .. . .. . . . . . . .. ... .. . $445 
#NWA Stat pack .. .. .. . . . . . ..... . .. $349 
#TIM ... .. . .. . . . . . . .... .. . .. ...... $285 
#Infostar ... .. ... . .. .. . . .... . ........ Call 
WORD-PROCESSING PACKAGES 
#Wordstar, Mail Merge, Spellstar . . Call 
#Wordstar ........................ $265 
#Mail Merge . . ..... . .. .... ....... . $135 
#Spell Star . .. ............... .. ... $145 
#Lex isoft Spellbinder . ... . . . .. . ... . $270 
#IBM PC Volkswriter ... . ... . . • .... $115 
IIAspen Spellchecker .... .. . .. • .. .... $36 
IIMetasoft Benchmark .. ......•.. . . $285 
#Sorc im Spellguard ........ . . , .. . . $135 
Peachtext .. . . . .. . . . ....... . . . .. .. $285 
SPREADSHEETS 
IICalcstar ................. . .. . ... ... $95 
IISupercalc . . ... . . . .. .. . , . . . ...... $185 
IIMicrosoft Multiplan .............. $185 
ACCOUNTING 
IITCS-Equivalent of Peachtree- Specially 
Augmented By Warehouse Software Cus­
tomized For Your IBM-Terminal and Printer-
GL, AR , PA, AP . ..... . . Each Module $75 
. ........... .. ..... .. . For All Four $275 

#C YMA .. . . . . . .. ... . .. ... ......... ... Call 
IIPeachtree GL, AR, AP .. .. .. . .... $285 
Home Accountant Howardsoft ..... $115 
TRANSFER PROGRAMS 
Move-It for IBM PC ... . . . .... .. . .. $105 
Hayes Smartcom Proqram ...... .... $80 
Best Price In U.S. 
Seven Function Board-Includes Async 
Adapter, Parallel Adapter, Clock with Battery 
Back-Up and Software, Game Port , 64K 
Memory Expanqable to 512K. 
1 year warranty .. . . . .. . . .. . .. ... . .. $2?? 
CORONA computer . .. . . ......... . . .. Call 
Hayes 1200B Modem ... . ... ....... $450 
Floppy Disk Controller w / Par. or Seria l 

Port ..... .. . .................. .. $235 
SIS DID Diskettes ........... . .... $20 
Plantronics Color + Board . . . . . ....... Call 
MPI 320K DIS DID Drives . ... . ....... Call 
Tosh iba 112 height drives ..... . ... . Call 
64 K Ram Board Expandable 256K . $150 
Stediwatt Surge Protectors . . . ..... . . $65 
10 Meg Datamac Drives ..... . .... $1750 

!!!I!!! MONEY BACK GUARANTEE !!!!!!! 
For the IBM PC-Fifty Six Utility Programs 
i n~luding : Label Program - Ch e ck 
Reconciliation- NumeriC Conversion- IBM 
& EPSON Printer Set - Cal c ul ator 
Program-Interest Computation- Function 
Key Set-Menu Generation-Plus 47 others 
all for $19.95 post paid - (requires 360K 
drives -160K drive version with 40 
programs on ly $14.95 post paid). 
PCDOS 
MS C Compi ler ........ . ..... . . .. . $365 
MS Pascal Compiler .. . . .• . ...... . $285 
Prokey ... . .... . ...... . .. . ...... . ... $65 
Norton Utilities . .... ....... . . .... . .. $65 
PCII Copy Program. . . . . . . . . . . . •. .. $34 
Datamost Write-ON ... ........ . ..... $94 
Real Estate Investment Prog .... . .... $94 
Microsoft Flight Simulator .... . . . .. . . $38 
Howard Real Estate Analyzer II .... $185 
CPIM 86 for IBM PC . .. ... ..... ..... $49 
CBasic 86 . .. .... . . ...... . .. ...... $145 
C IS Cobol 86 .. .. ... ... . .......... $595 
Pal cal MT+86 W/Spp ... . . ... . .. .. . $450 
TERMS: Prices inc lude 3% cas h d iscount. Add 3% for 

charge orders. Shipping on most Items $5.00 
AZ orders +5% sa/es lax. PncessubjeCllO change. 

WAREHOUSE SOFTWARE 
4935 West Glendale Ave., Suite 12 

Glendale, AZ 85301 
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transported versions lack the univer­
sality that originally made CP/M so 
popular. Also, CP/M is a single-user, 
single-tasking system with relatively 
few built-in system utilities. In fact, 
many of the programs sold for use 
with CP/M-80 are utilities that, when 
added together, give that system 
many of the features of Unix. The 
only problem is that by the time 
you've purchased all these programs, 
you're short of both money and user 
memory. While CP/M-Plus will pro­
vide more performance for 8-bit ma­
chines, even the newer Concurrent 
CP/M for 16-bit processors is only a 
single-user system. 

For these reasons, I don't expect 
CP/M to provide a serious challenge 
to Unix in those markets appropriate 
for Unix unless its capabilities are en­
hanced significantly. Even then, 
CP/M as a Unix-like system may find 
only the same limited acceptance as 
other Unix-like systems do today. 

What of MS-DOS, Microsoft's 
operating system for the IBM PC that 
has become a de facto standard on 
8086-based computers? Microsoft's 
plans for MS-DOS include gradual 
upgrades so that single-user MS­
DOS will be virtually indistinguish­
able from single-user Xenix. A case 
in point is the current version of MS­
DOS known as 2.0. This system has 
a hierarchical file structure, I/O re­
direction, and supports shell-like 
command files . Because Microsoft 
owns both Xenix and MS-DOS, it's a 
smart move on the company's part to 
coordinate an eventual merger. 

However, this merging muddies 
the comparison. Clearly, if MS-DOS 
is to become like Xenix (and therefore 
like Unix), it will no longer be con­
sidered competition. MS-DOS is also 
limited to 8086 and 8088 processors, 
so let's look upon Xenix as the multi­
user MS-DOS of the future and call 
this a battle already won by Unix. 

The UCSD p-System is one of the 
few truly transportable operating sys­
tems on the market that doesn't 
resemble Unix. Sold by Softech 
Microsystems Inc . (16885 West Ber­
nardo Dr., San Diego, CA 92127), the 
p-System's most distinctive feature is 
that programs written for it have 
close to full object code compatibili-

ty regardless of what system they 
were written for. Programs don't even 
have to be recompiled to run on a dif­
ferent type of computer, as long as 
the p-System is supported on both 
machines. Currently, the p-System 
runs on a wide range of processors, 
including the 8080/Z80, 8086/8088, 
6502, 6809, 68000, TMS9900, LSI-ll, 
and PDP-ll . However, the price you 
pay for this portability is speed. 

The p-System depends on a special 
type of machine-independent object 
code called p-code. While p-code is 
the same for all machines, it has to 
be translated into the object code for 
any particular machine so it can ac­
tually execute. The catch is that this 
translation is done while the program 
is running: it's interpreted, the way 
most BASIC language implementa­
tions work. Also, the p-System is 
multitasking but not multiuser. The 
p-System doesn't seem to have made 
much of a dent in CP/M sales and 
shouldn't hold Unix back a whole lot, 
either. 

There's another operating system 
being talked about a great deal lately 
that's considered by many to be new, 
but it was actually developed quite a 
while ago. Like Unix, it's both multi­
user and multitasking, programmers 
who use it become inflamed with 
religious zeal, and many small com­
puter makers are beginning to use it. 
It's called Pick . 

Pick Computer Works of Irvine, 
California, licenses the Pick system on 
a select group of minicomputers and 
a growing number of high-perfor­
mance microcomputers. Pick's chief 
strengths are that it was developed 
specifically with commercial applica­
tions in mind (it's essentially built 
around a database-management sys­
tem) and that it has a strong base of 
applications software already in 
place. Pick has already proven itself 
a worthy competitor of Unix because 
it's been implemented on a few com­
puters that don't have Unix also. 

The Pick brigade is small but grow­
ing. A great deal depends, oddly 
enough, on the Unix software 
houses: if the visible output of Unix­
based applications doesn't grow, 
word may spread that there's no soft­
ware available for Unix. This would 
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cause a certain amount of disen­
chantment among potential Unix 
end users and be a boon for Pick. 
However, this is all just window 
dressing because already many more 
applications programs are available 
for Unix than for Pick. The Perchwell 
Corporation predicts that Pick will be 
the-system of choice among OEMs 
who choose not to use Unix for pro­
prietary reasons and that Pick will be 
successful in this second-fiddle role 
in much the same way that Oasis or 
Turbodos relates to CP/M. 

Competition from Look-Alikes 
If Unix functionality and com­

patibility are the only way to go, then 
it seems reasonable that the biggest 
competition for standard (i.e. , AT&T) 
Unix will not be from other operating 
systems but from the look-alikes and 
derivatives. Here, we're talking about 
real money competition rather than 
"which operating system is better" 
because all these implementors tacit­
ly agree that Unix is better. 

The biggest question mark is 
Microsoft and its Xenix. Apart from 
the success Xenix has had with hard­
ware manufacturers such as Altos 
and Radio Shack, the tie-in to IBM 
with MS-DOS means that Microsoft 
is in a good position to bid on any 
possible IBM PC contract. It's hard to 
predict whether IBM will support a 
Unix-like sy.stem on the current PC or 
wait for its upcoming 80286-based 
model. AT&T itself could have the ad­
vantage in the latter case (because it 
will have the rights to the "official" 
80286-based Unix), so IBM could well 
prefer to deal with AT&T directly. 

IBM has proved unpredictable 
before, however, and might rather go 
with Microsoft because it is smaller. 
The smallest company of all here 
would be Venturcom, which has the 
advantage that its Venix system is 
well thought of by IBM. In the 
absence of any decision by IBM, the 
situation would be thrown open to all 
the current PC-compatible systems. 
Of these, Unetix and Venix would 
most likely end up ahead: the first for 
its price and the second for its em­
bedded applications and heritage. 

Look-alikes in general have some of 
the same advantages as systems such 
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as CP/M and Pick. Some manufac­
turers will go for these systems 
specifically to have something they 
can control a bit better (some will do 
it just for the price differential). 
Uniplus + will continue to be popular 
as long as the 68000 is king; it's an 
easy way to get into the market. 

The most important factor will be 
compatibility; look-alikes will survive 
only as long as applications software 
is available for them. If the dif­
ferences between a look-alike and the 
original mean that software has to be 

transported to the look-alike, it won't 
be worth the trouble to use the look­
alike in the long run. An effort is be­
ing made among these vendors to 
determine a standard system inter­
face. This should go a long way 
toward keeping them all in business. 

An interesting factor is that AT&T's 
size will actually promote competi­
tion. Because it's so big, it can't 
possibly do everything, and if it 
could, it certainly couldn't do every­
thing right for everybody. And now 
that people are realizing how popular 
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Unix is becoming, they're beginning 
to leave the universities, the Bell 
Operating Companies, and Bell Labs. 
They all have their own ideas on how 
to improve Unix and write applica­
tions for it, and youll be seeing many 
new companies spring up from this 
"underground" base of talent. 

Conclusions 
We've seen that it's technically 

possible for just about any machine 
with a 16-bit processor (or larger) and 
a reasonable amount of disk and 
memory capacity to support Unix. 
And in spite of the other operating 
systems around, computer firms ap­
pear to, be hedging their bets : they 
may support other systems, but a 
Unix implementation always hap­
pens to be available. It seems neces­
sary, at least in the market for today 
and for the foreseeable future, for 
many computers to run Unix . 

But do we really need Unix on 
every machine? Industry analysts 
have called for a universal user inter­
face that would let people move to a 
new job without having to relearn all 
their computer skills. This would go 
a long way toward the dream of com­
puter literacy for the masses. The 
rapid proliferation of Unix seems to 
indicate that it might be a candidate 
for such an honor .• 

A free, detailed set of charts listing companies 
mentioned in this article, their addresses, and 
their products, can be obtained by sending a 
stamped, self-addressed envelope to Unix Charts, 
c/o lnfopro Systems, 'POB 33, East Hanauer, NJ 
07936. 
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If you're considering linking 
up more than one computer; 
there's only one computer w orth 
considering. 

The British Broadcasting 
Corporation Microcomputer Sys­
tem by Acorn . 

One of the BBC Micro's 
many built-in features is an 
economical and powerful com­
munications netw ork. 

We call this the Econet® local 
area netw ork. 

Econet lets you combine up 
to 254 BBC's into a single com­
munications system. Virtually no 
other system lets you hook up this 

many computers this easil y. 
What's more, you can link 

two micros without any special 
hardware. And all computers on 
the Econet netw ork can share disc 
drives and pr inters. 

But w hat reall y makes Econet 
such a great netw ork of comput­
ers is the computer it networks. 
The BBC Micro. The most versa­
tile computer anywhere for its size 
and price. Its enormous built- in 
expansion potential means it can 
handle anything from basic tasks to 
advanced Econet networking. 
It also means changing technology 
won't change it into an obsolete 

system overnight. 
All of which make Acorn the 

perfect commun ications system 
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If you'd like to learn more 
about how Acorn can build you 
the perfect communications net­
work, write Acorn Computers 

. Corporation, 400 Unicorn Park 
Drive, Woburn, Massachusetts, 
01801, or call toll-free 1-800-
225-8001 (in Massachusetts call 
617-935-1190). We'd be happy to 
communicate with you. 

ACORN COMPUTER' 
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Unix and the Standardization 
of Small Computer Systems 

Developed at Bell Labs around 1970, Unix is heavily influencing 
the assimilation of systems and applications software 

Small computer systems were first 
standardized at the hardware level, 
with standard microprocessors, 
buses, peripheral chips, and 
peripherals providing increasingly 
low-cost systems. Major hardware 
vendors are now working with soft­
ware houses to standardize operating 

Time of 
System's 
Popular Use 

Type of Computer 

Storage Capacity 
(bytes) 

Microprocessor Used 

Operating System 

Number of Users 

Storage Media 

1979 

Vector Graphic 
System B 

56K 

Z80 

CP/M 

two 500K·byte 
floppy disks 

by Jean L. Yates 

systems and applications so that 
microcomputers and mainframes can 
communicate on program, file, and 
message levels. Within the next three 
years, the most commonly used type 
of personal computer will achieve 
multiprocessing capability, and the 
number of networks and multiuser 

1981 

Onyx 

256K 

Z8000 

Unix 

1 to 6 

tape and 
5 to 10 mega­
bytes on hard 

disk 

1983 

Altos 586 

512K 

8086 

Xenix 

1 to 6 

1 megabyte 
of floppy-disk 
backup for a 
10-megabyte 

hard disk 

1985 

a future 
system 

2 megabytes 

68010, 286, 
386, or 
32032 

a virtual type 

1 to 25 

a 2-megabyte 
backup for 

50-200-mega­
byte hard 

disk 

Price $5500 $15,000 to $8000 $6000 
$30,000 

Table 1: As great strides are made in improving hardware capabilities, prices of small­
business computers will return to 1979 levels. 
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systems will grow dramatically. The 
Unix operating system and the C 
language will be major factors in the 
standardization of file handling and 
compatibility across small systems 
and mainframes. 

Table 1 portrays the rapid decline 
in price and accompanying increase 
in hardware capabilities of typical 
small-business microcomputers over 
the past four years. In 1979 the Vec­
tor Graphic System B was one of the 
most popular small-business sys­
tems. With 56K bytes of memory, a 
Z80 microprocessor running CP/M, 
single-user capability, and 500K-byte 
floppy disks (very high density for its 
time), the system sold for $5500. 

By 1981 a new generation of com­
puters with increased hardware 
capability and a corresponding 
higher price became popular. Onyx:s 
8002, for example, which could han­
dle up to six users, offered 256K 
bytes of RAM (random-access read/ 
write memory) with a Z8000 16-bit 
microprocessor and the Unix operat­
ing system. A tape backed up its 5-

. to 10-megabyte hard disk, and the 
system sold for $15,000 to $30,000, 
depending upon the configuration. 

Today, products such as the Radio 



Shack TRS-80 Model 16 and the 
Altos 586 have radically reduced the 
price of Onyx-type systems. The 
Altos 586, which provides 512K bytes 
of RAM, an 8086 microprocessor, 
Microsoft's Xenix version of the Unix 
operating system, one- to six-user 
capability, and 1 megabyte of floppy­
disk backup to a 10-megabyte hard 
disk, sells for about $8000, depend­
ing upon the configuration. Table 1 
points out that with $6000, users 
could purchase much more comput­
ing power in 1983 than in 1979. In 
addition to the Altos 586, the TRS-80 
Model 16, Fortune's 32:16, IBM PC­
XT, and Victor 9000 are examples of 
systems offering high levels of hard­
ware performance for a comparative­
ly low price. 

By 1985 a small-business micro­
computer selling for $6000 will pro­
vide 2 megabytes of memory, use a 
32-bit microprocessor such as the 
68010 or the 386, and offer a virtual 
operating system. (Today, such sys­
tems, which let you run other sys­
tems over them-as you would ap­
plications programs-are available 
only on 32-bit superminicomputers 
and mainframes.) This hypothetical 
1985 system should let up to 25 users 
utilize a 2-megabyte floppy-disk, 
tape, or optical-storage backup and 
50 to 200 megabytes of hard-disk 
storage. 

Increasingly, operating systems for 
small-business computers are being 
written in higher-level programming 
languages such as C. These systems 
offer networking and other commu­
nications capabilities, hierarchical file 
systems, and disk sharing. Unix is 
often the vehicle used to take busi­
ness applications from minicom­
puters to microcomputers. Unix and 
the C language are increasingly evi­
dent in standard software for 16-bit 
micros. 

The Drive to Standards 
The standardization of hardware 

has been clearly demonstrated, and 
standardization of the operating 
system is evident from the populari­
ty of CP/M, MS-DOS, and Unix. 
These three operating systems are 
keys to large libraries of applications 

software. Currently, the big push in 
standards is to connect microcom­
puters to minis and mainframes . 
Although the hardware and operat­
ing-system levels are themselves 
problems, the biggest problem is 
connecting packaged applications 
such as Visicalc or word processors 
to mainframes and allowing files to 
be shared and manipulated from 
mini- or mainframe-based data 
storage to micro workstations. 

licensed Unix sites 
will number 1.4 million 

by 1987. 

Available for micros, minis, and 
mainframes, Unix becomes a viable 
standard for file and program com­
patibility. 

Standardization Areas 
To connect micros to mainframes, 

standardization must occur at several 
levels. Although it might initially ap­
pear that standardization should oc­
cur at the hardware-connection level, 
most of the standardization needed 
for software transfer to mainframes 
and across different types of micros 
occurs at the operating-system level. 

SOFTWARE 

SYSTEM 
FILE FORMAT 
USER INTERFACE 
COMMAND NAMES 
DIRECTORY STRUCTURES 
I/O 
RECORD LOCKING 

LANGUAGES 
SYNTAX 
GROSS 
SUBSETS 
SEMANTICS 
FUNCTIONAL CALL NAMES 
AND ARGUMENTS 

APPLICATIONS 
-DE FACTO DRIVER 

BY MARKET AND 
PRODUCT 
CHARACTERISTICS 

-FILE TRANSFER 

COMMUNICATIONS 
- X .25 
-ETHERNET 
-CHRISTENSEN'S MODEM 

PROTOCOL 
-VIDEOTEX STANDARD 

And in many cases, Unix is the stan­
dard by which new operating-system 
developments are being compared. 

At the operating-system level, the 
file format, or the way in which files 
are held on a floppy disk, is undergo­
ing considerable standardization. 
The type and order of bits at the 
beginning and end of files and the 
way in which data is held in the file 
maintain, in many operating sys­
tems, the same format that Unix has 
historically used. Unix holds almost 
all data and text files in standard 
ASCII (American National Standard 
Code for Information Interchange) 
code and does not encode or encrypt 
data unless it proves absolutely 
necessary. Great flexibility in moving 
or manipulating files is thus main­
tained . You can observe most Unix 
files with a text editor and see what 
they contain, unlike binary or hexa­
decimal files, which produce only 
dashes and blips on the screen. 

Command names, directory struc­
tures (specifically the hierarchical 
directory of Unix), I/O (input/out­
put), and record locking are other 
areas of standardization on which 
Unix is having a great impact. Lan­
guage (gross and subsets) syntax and 
function call names and arguments 
are other areas where the C language 

HARDWARE 

CPU BUS STRUCTUR 

DISK FORMAT 
HARD AND FLOPPY 

KEYBOARD 

Figure 1: A look at the various areas that are experiencing standardization. 
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and the system calls of Unix are 
evolving. 

At the applications-software level, 
drivers for terminals and disks are 
standardizing as vendors realize the 
importance of offering a standard in­
terface for easy transfer to their com­
puters. File transfer from micros to 
mainframes is also becoming stan­
dardized. A format growing in 
popularity is Visicorp's DIF, which 
has been adopted by most spread­
sheet-application vendors as the 
standard way to hold and manipu­
late spreadsheet data. For more in­
formation on this data-interchange 
format, see "DIF: A Format for Data 
Exchange between Applications Pro­
grams" by Candace E. Kalish and 
Malinda F. Mayer (November 1981 
BYTE, page 174). Some of these stan­
dards are shown in figure 1. 

Unix for Microcomputers-A History 

Standard Operating Systems 
The three major families of stan­

dard operating systems are MS­
DOS, CPIM, and Unix. Figure 2 
shows that MS-DOS is expected to 
be the market leader for the next 
three years. CP/M-80 and CP/M-86 
together match the market size of 
MS-DOS, and the recent Visicorp/ 
Digital Research alliance could push 
CP/M-86 up near the MS-DOS level. 
(Visicorp and Digital Research have 

Developed by Bell Laboratories around 
1970 for use on minicomputers, the Unix 
operating system has evolved into a multi­
user system for 16-bit business microcom­
puters . In contrast to the Apple II, which 
uses a 6502 8-bit microprocessor, or the 
TRS-80 Modell, which incorporates a 
280, a 16-bit microcomputer includes such 
microprocessors as the 8086 or the 68000. 
As a multiuser system, it lets many users 
interact simultaneously with the computer 
from different terminals. 

Unix is actually an operating-system 
chameleon; its many forms and flavors are 
the result of adapting research and devel­
opment software to commercial uses. To­
day, the operating system is distributed by 
more than 100 computer and software ven-

agreed to place Visi On, Visicorp's 
user interface, over Digital Re­
search's operating systems and to 
provide language and tool support 
for each other's products.) 

The number of licensed Unix in­
stallations by the end of 1986 will be 
only 1.4 million, although pending 
announcements by small-system 
manufacturers, specifically Commo­
dore, could boost that figure by 
another million units . Although the 
number of Unix licenses is less than 
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Figure 2: Projected sales of major nonproprietary operating systems through 1986. 
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dors. Some versions are specifically for use 
on microcomputers, and some forms of 
Unix have been reworked to meet the needs 
of such users as engineers, typesetters, and 
government agencies. 

The majority of Unix users are micro­
computer owners whose specific needs dif­
fer from those of the traditional computer 
user. Many find themselves confronting 
a multiuser operating system for the first 
time and are thus unfamiliar with the 
special software-maintenance requirements 
such systems involve. Because Unix was 
not developed for the uninstructed user, 
a beginner cannot take advantage of much 
of its computing power. 

Two companies in particular are promot­
ing the adaptation of Unix for microcom-

that of MS-DOS or CP/M, those 
operating systems' sales figures (in 
dollars) are nearly equal. An average 
Unix-based system is a higher­
performance micro or mini that can 
accommodate multiple users and 
costs more than a system running 
MS-DOS or CP/M. 

Table 2 shows the number of new 
Unix licenses and the dollars that will 
be spent on licensed mainframes, 
minicomputers, and microcomputers 
from 1981 through 1986. The micro-

CUMULATIVE NUMBER OF UNIX LICENSES 
THROUGH DECEMBER 1986 

MICROCOMPUTER 
1,300,000 
98°,4 

MAINFRAME 
1087 
0.1% 

MINICOMPUTER 
26,000 
1.9% 

Figure 3: At the end of 1986, mainframe and 
minicomputer licenses for Unix will represent 
only 2 percent of the total number issued. 



puters: Microsoft Corporation of Bellevue, 
Washington, with its Xenix operating 
system for use on 8086-, 28000-, and 
68000-based microcomputers, and Unisoft 
Systems of Berkeley, California, which 
makes a system for 68000-based microcom­
puters. Other vendors have brought Unix 
to such computers as the Onyx and 
Plexus. 

From its origins as a software program 
for text editing and formatting, Unix has 
evolved over a decade to the point that it 
is now a massive set of programming tools 
for software development, text preparation, 
and communications in addition to its 
ability to perform operating-system func­
tions. The developers of Unix pioneered the 
concept of software portability-the 

computer market represents the bulk 
of Unix units and dollars, although 
the minicomputer sector is by no 
means insignificant. Figure 3 
diagrams the predicted preponder­
ance of Unix licenses for microcom­
puters through December 1986; 
those licenses will account for 98 per­
cent of the total issued. 

The Shift to Commercial Use 
From 1980 to 1986, Unix end users 

will change dramatically. As figure 4 

capability of operating on various types of 
computers. This concept was introduced 
by the Bell System because it didn't want 
to have to write new software when it 
decided to use a new type of computer. 
Portability has proven to be a major sell­
ing point for Unix. 

The C Language 
Unix is written in the C language (see 

the August 1983 BYTE), which was also 
developed at Bell Laboratories. Machine­
independent C was designed for large soft­
ware programs that can be used on various 
hJpes of systems; Unix derives its portabil­
ity from C. Many microcomputer com­
panies develop applications software in C, 
often using Unix tools, which are 

indicates, Unix users in 1979 were 
almost entirely from research facili­
ties and universities, the Bell System, 
or the government/military . At that 
time, commercial users made up 
only 3 percent of the total. By the 
fourth quarter of 1983, however, 93 
percent of an estimated 100,000 total 
Unix sites will be commercial. 

As the Unix market changes to 
meet commercial needs, it will also 
serve a vertical market, one that pro­
vides specialized software to such 

Annual Distribution of New Unix Licenses 

1981 1982 1983 1984 1985 1986 Total 

On mainframes 
$ Mi ll ion 3.7 7.6 42.2 88 .3 111 .9 11 9. 1 372.8 
Units 9 20 115 248 325 370 1087 

On minicomputers 
$ Million 220.5 357.0 542.0 838.0 1015.0 1053.0 4025.5 
Units 1310 2200 3375 5050 67 10 7690 26.335 

On microcomputers 
$ Mil lion 31.4 447.3 1588.8 3437.7 4996. 1 5256.5 15.757.8 
Units 1320 23 ,710 110.600 269,800 414,800 495,500 1,31 5,730 

Grand total 
$ Million 255.6 811 .9 2173.0 4364.0 61 23.0 6428.6 20,156. 1 
Units 2639 25,930 114.090 275.098 421.835 530.560 1.343. 152 

Table 2: Demand for Unix licenses for microcomputers will skyrocket over the next th ree 
years. 

specifically designed for efficient C 
programming. 

Bell Labs has continued to enhance Unix 
software and releases periodic updates. 
With its release of System V earlier this 
year, Bell demonstrated support of versions 
for microcomputers in addition to its line 
of minicomputer-oriented products. Bell 
may decide to offer additional microcom­
puter and business software in the future. 
Today, more than 200 independent soft­
ware vendors offer Unix applications pack­
ages for spreadsheet, accounting, inven­
tory-control, and other business uses. 

diverse fields as banking and 
medicine, which implement Unix 
yet cannot share applications pack­
ages . 

The Vertical Unix Market 
Yates Ventures surveyed more 

than 600 companies, mostly mini­
computer systems houses that sell 
vertical-market software packages as 
turnkey systems with 16- or 32-bit 
minicomputers. Of the companies 
surveyed, more than 400 have prod­
ucts that could run under Unix; 250 
expressed an interest in or said they 
planned to offer their software on a 
Unix system. 

The vertical market's potential for 
Unix varies from area to area . One of 
the largest areas is the banking in­
dustry, which is particularly inter­
ested in lower-cost fault-tolerant or 
nonstop systems. Fault-tolerant sys­
tems provide built-in mechanisms 
that work to prevent breakdowns . 
Tandem originally had the market 
for nonstop systems to itself . Such 
companies as Auragen, Bunker­
Ramo, Parallel, and Tolerant Trans­
action Systems, however, are now 
competing with Tandem and offer­
ing much less expensive computers . 
These manufacturers are providing a 
viable alternative for those sectors 
purchasing nonstop systems. Many 
of these groups simply cannot afford 
the bigger Tandem systems. 
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Smartcom n:'M We spent a lot of time 
developing our software, so you can 
spend less time using it. Smartcom II 
prompts you in the simple steps required 
to create. send. receive, display. list. 
name and re-name files . It even receives 
data completely unattended-espedally 
helpful when you're sending work from 
home to office. or vice versa. 

lIP And if you need it. there's always 
Wouldn't it be great if. somehow. you /////!//J over ordinary phone lines. all "help:' One of several spedal functions 
could connect your computer to your across America. assigned to IBM function keys. this 
accountant's. down the street? To the But any modem will send and feature explains prompts. messages. 
IBM** PC at the branch office. upstate? receive data. etc. to make communicating extra easy. 
Or to your favorite chess challenger. Smartmodems also dial. answer With Smartcom II. it is . The program 
across country? and disconnect calls. Automatically. remembers communication parameters 

---- Without going through the telephone for 26 different remote systems. Just 
receiver. making them far superior punch a key. you're all set. 

With a telecomputing system by 
Hayes. you can. 

Quickly. Easily. And for the price of 
a phone call. 

Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300. and the faster 
Smartmodem 1200. work with any 
computer with an RS-232 I/O port. 
They allow you to communicate. 
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to acoustic coupler modems. You can treat dial-up and lOB-on 
Choose your speed; choose your sequences the same way. In fact. Smart-

price. The lower-priced Smartmodem com II comes with codes already set up 
300 is ideal for local data swaps for four popular information services. 

and communicates at 300 bps. COMPUSERVE~DIALOG'S KNOWLEDGE 
For longer distance and larger INDEX7M DOW JONES NEWS/RETRIEVAU 
volumes. Smartmodem 1200 SERVICE. and THE SOURCE7M AMERICA:S 

communicates at 1200 bps or up INFORMATION UTILITysM Procedures 
to 300 bps. with a built-in selector for obtaining an account with each of the 

that automatically detects trans- services are included in the Smartcom II 
mission speeds. manual. But that's not all. 

Both work with rotary dials. Special offers for Smartcom II 
Touch-Tone* and key-set CD owners I Dow Jones 
systems: connect to most Haues® News/Retrieval 
timesharing systems: and l~' Service has a spedal 
feature an audio speaker. introductory offer for 

Either Smartmodem is a perfect Smartcom II owners. By calling a toll-
match for many different computers. free number. they receive a free 
And if you have an IBM Pc. Hayes password and one free hour of service 
also provides the perfect communi- anytime after 6:01 p.m .. local time. 
cations software. You'll also be entitled to a valuable 



subscription offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products. Smartcom II 
and both Hayes Smartmodems are 
backed by excellent 

documentation and full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Microcomputer products, Inc. , 
5923 Peachtree Industrial Blvd" 
Norcross, GA 30092. 404/449-879l. 
Smartcom II is a trademark of Hayes Microcomputer 
products. Inc. 
"TM American Telephone and Telegraph 
• ,. IBM is a registerea trademark of International Business 

Machines. Corp. 
© 1983 Hayes Microcomputer Products. Inc. 
Sold only in the U.S.A. 
COMPUSERVE INFORMATION SERVICE is a registered 
trademark of CompuServe. Incorporated. an H & R Block 

~~~aDGE INDEX is a service mark of DIALOG 
Information Services. Inc. 
DOW JONES NEWS/RETRIEVAL is a registered trademark of 
Dow Jones & Company. Inc. 
THE SOURCE and AMERICA'S INFORMATION UTILITY are 
service marks of Source Telecomputing, a subsidiary of The 
Reader's Digest Assodation. Inc. 

Circle 207 on inquiry card. 

END USERS OF UNIX 

1979/40 
11500 SITES) 

BELL 
55% 

1982120 
( 8000 SITES) 

COMMERCIAL 
3% 

GOVERNMENT 1 
MILITARY 10% 

1983/40 

GOVERNMENT 1 
MILITARY 4% 

(ESTIMATED 100,000 SITES) 

COMMERCIAL 93 % 

GOVERNMENT 1 MILITARY 0 .4 % 

Figure 4: These pie charts show a projected shift in the type of user implementing Unix . 
By the end of this year, approximately 93 percent of licensed sites will be devoted to commer­
cial applications. 

The Market for Unix 
Applications Software 

Based on marketing interviews it 
regularly conducts, Yates Ventures 
has projected what types of applica­
tions software will make up the total 
Unix market of $282.6 million in 
1983. Accounting and business­
systems software, for example, will 
represent 30 percent of the Unix 
market. Word-processing packages 
will hold second place with a 25 per­
cent share. The productivity­
management sector, which includes 
such packages as electronic spread­
sheets, will represent 15 percent . 
Figure 5 compares the applications­
software-market breakdown for 1983 
with projected figures for 1986. 

By 1986 vertical-market packages 
will dominate a $1 .7 billion market, 
representing 37 percent of the total. 
Productivity-management packages 
will make up 26 percent of the overall 
market, with accounting and 
business-systems software running 
third at 15 percent. Figure 6 depicts 
the shift toward verticality-Unix 
applications-software vendors will 
see significant growth in that seg­
ment. Note, too, that in 1983 hard­
ware vendors and applications­
software developers will evenly 
share 80 percent of the sales of Unix 
applications packages. Systems in­
tegrators will represent a scant 4 per­
cent . By 1986, however, that seg­
ment will be selling microcomputers 
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Circle 123 on inquiry card. 

MicroSpoo/e; 
Saves Time 

MicroSpoolers mean an end to 
waiting. The MicroSpooler stores 
data and feeds it to your printer as 
fast as it can handle it. You don't 
lose valuable computer time 
waiting for the printer to do its job. 

Easy to install. Easy to use. Easy 
on the budget. These stand-alone 
MicroSpoolers can be installed in­
line between virtually any printer 
and any computer. 

Features: 
• 16K memory (user expandable 

to 32K or 64K) • Status readout 
• Internal power supply. Vertical 
mount configuration. Indepen­
dently selectable baud rates and 
handshaking. Satisfaction 
guaranteed. Priced from $ 219.00 

Send or cal/toll free for literature 
011 our complete Spooler lines. 

CONSOLINK 
CORPORATION 
Dept. 2-48 
1840 Ind ustria l Circle 
Longmont, CO 8050 I 
(303) 651-2014 
800-525-6705 
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UNIX 16·BIT APPLICATIONS-SOFTWARE 
MARKET SHARE 
(PERCENT BY NEW SALES) 

1983 

WORD 
PROCESSING 

25 .~ 

36% 

ACCOUNTING I BUS I NESS 
SYSTEMS 

$ 282.6 m 

1986 

VERTICAL 11 % 

DATABASE 
MANAGEMENT 

GRAPHICS 

37·~ 

15% 

$1747.2 m 

PRODUCTIVITY 
MANAGEMENT 

26 .~ 

Figure 5: Applications software for Unix 
16-bit systems will bring in more than $1.7 
billion in 1986. 

with Unix as the standard operating 
system, and its turnkey system for 
vertical markets will bring its market 
share to 55 percent. Also by that 
time, independent third-party ven­
dors of applications software will 
control 30 percent of the market 
while hardware vendors hold on to 
10 percent. 

Conclusion 
The standardization of small com­

puter systems, which began at the 
hardware level, has now reached 
operating systems and applications 
software aimed at the Unix market. 
Encouraged by the availability of 
Unix on microcomputers, minis, and 
mainframes, vendors will continue to 
adapt it across the spectrum of 
microcomputer and mainframe prod­
ucts. Moreover, the vertical market 

APPLI CATIONS- SOFTWARE 
VENDORS FOR UNIX 

1983 

TH I RD · PARTY 
SOFTWARE VENDORS 

40·~ 

HARDWARE VENDORS 

40 .~ 

1986 

SYSTEM INTEGRATORS 

55·~ . 

30 .~ 

SYSTEMS 
INTEGRATORS 

'OTHER INCLUDES INDEPENDENT CONSULTANTS. 
RETAIL DEALERS AND MAIL'ORDER HOUSES . 

Figure 6: Turnkey systems for vertical 
markets will strengthen systems integrators' 
position among vendors of Unix applications 
software. 

for Unix will expand. In the future, 
Unix microcomputers can be ex­
pected to command a large share of 
the microcomputer market because 
they are priced higher than units that 
run MS-DOS and CP/M. In the years 
ahead, those Unix-based micros will 
be sold largely by systems integrators 
that will offer vertical-market turnkey 
systems previously offered only on 
minicomputers with proprietary 
operating systems .• 

Jean L. Yates is president of Yates Ventures (4962 
EI Camino Real, Los Altos, CA 94022), a firm that 
conducts marketing research on Unix, publishes 
periodicals and books, and produces training 
materials on the operating system's use. Author of 
The User Guide to the UNIX System and 
Business Guide to the UNIX System, she is also 
a member of the National Computer Conference pro· 
gram committee. 



Repeat it once more ... "No manual 
tax preparation in '84" 

Micro-Tax' can turn your personal 
computer into a profit center-you 'll 
increase your client volume and take 
the drudgery out of tax preparation . 
And since the returns never leave 
your office, you have complete c lient 
security. 

MICRO-TAX' IS COMPREHENSIVE. 
It offers three Federal tax packages 
and 23 fully integrated state pack­
ages, so you can select the programs 
that best meet your needs. Level II 
has a tax depreciation module, and it 
automatically computes underpay­
ment penalties, self-employment 
taxes, minimum taxes , and 
income averaging. For those who 
prepare Federal partner-

Instead, save yourself 
time and money and 
satisfy your clients 
with your personal 
computer and ... 
MICRO,TAX* 

MICRO-TAX' IS FLEXIBLE. It's up to 
you ; you can input the client tax infor­
mation at the time of interview and 
produce the forms immediately, or en­
ter data during the day and batch 
print returns at night. Micro-Tax' prints 
you r returns on IRS forms, IRS ap­
proved substitute forms, or with trans­
parent overlays. 

MICRO-TAX' IS FRIENDLY You can 
organize data entry in a sequence 
very similar to that of manual tax prep­
aration , or you can compute forms 
out of sequence. It's up to you. So go 
ahead, repeat it once more. 
"No manual tax preparation in '84. " 
No need-once you 've got Micro-Tax' . 

Call Micro-Tax' direct for 
ship, corporate, and 1983 FEDERAL FORMS AND SCHEDULES INCLUDED complete details , or call 

your local dealer. Subchapter S returns , 
Micro-Tax' has a Federal 
Level III package. Each 
tax season Micro-Tax' 
offers you an update 
package. 

FULL FEDERAL 
MICRO-TAX' 
PERSONAL 
COMPUTER 
SYSTEMS 

IE 
~ F ~~g,:=~~~ 

MICRO-TAX' IS VERSATILE. Levell , Individual 

The program is compat­
ible with your IBM PC' or 
XT' , DEC Rainbow' , 
Radio Shack', or any 
other personal computer 
with CP/M' , PC DOS' or 
MS DOS' - from Apple' to 
Zenith '. 

Circle 308 on inquiry card. 

l evell!. Professional . . .. 
Individual 

Level III, Parlnershlp l 
Corporate I 

.. 
level IV, Overseas -I- ... 

• Alilorms and schedules sub jecl to linallRS changes lor 1983 tax year . 
• 25 Integrated stale returns availab le · Orders taken lor yearly update packages 

MICRO-TAX' MICROCOMPUTER TAXSYSTEMS, INC_ 
6203 Variel Avenue, Suite A Woodland Hi"s, CA 91367 

Dept 1 B Phone (213) 704-7800 

PRINTS 
Prove it to yourself: 

order a demonstration 
package-a complete 
1982 Federal , Corporate I 
Partnership or State sys­
tem for only $58.00 each. 

-CI PM -trademark 01 Digital Resea rch . 
Inc.: DEC Rainbow-trademark 01 
Digital Equipment Corp .: MICRO-TAX­
tradem ark 01 Microcomputer Taxsystems . 
Inc.: MS DOS-trademark 01 Microsolt 
Corp .: PC DOS . IBM PC. an d IBM XT­
trademarks of IBM : Apple-trademark 01 
Apple Computers: Zenith-trademark 01 
Heath Co mpany and Zenith Radio Corp .: 
Rad io Sh ack-trademark 01 Tandy Corp . 
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Anything else is 
just a lot of noise. 
In a market where noisy superlatives such as 
"incomparable': "second-to-none': and "the 
epitome of excellence" are casually applied 
to a wide variety of printers, Siemens has 
taken a more quiet and purposeful approach. 
The PT -88 is our new jet matrix printer. Upon 
close inspection, you 'll see that it is equipped 
with all the features your business can benefit 
from-consistent print quality in a variety of 
type styles, high speed (150 cps), tractor or 
single -sheet plain paper feed, full graphics 
capability, universal interface with personal or 
desk computers, and modular design for 
simplified service, if it is ever required. 
But in addition to this, the PT -88 offers you 
something that many others simply can't ... 
a QUIET working environment. Listen very 
carefully. The super-silent PT-88 whispers 
while it works, at less than 50 dBA. Compare 
it to those that operate at more than twice 
that sound level and clang, screech, rattle 
and shriek. Then think of how nice it will be to 
accept phone calls or conduct meetings while 
the PT -88 is hard at work ... right next to your 
work place if you wish. 

In short, the PT -88 puts it all together­
reliability, flexibility, performance, and low­
cost operation-all in one compact, super­
silent unit. The result is a printer of exceptional 
long -term value. Now the question remains­
Is it incomparable? Second-to-none? The 
epitome of excellence? We'd want you to 
decide for yourself. One thing 's for sure. It's 
remarkably quiet. And in an increasingly 
noisier business environment, we think that's 
something you can appreciate. 
For more information, contact: 
Siemens Communication Systems, Inc. 
Office Terminals Division 
186 Wood Avenue South 
Iselin, NJ 08830 
(201) 321 -3400 or 
240 East Palais Road, Anaheim, CA 92805 
(714) 991 -9700. 

Quietly impressive printers ... 
from Siemens. CCI3020-020 510751 



A Tour Through 
the Unix File System 
How to find your way around in the multiuser 
Unix operating system and its associated files 

by James Joyce 

Unix, a large operating system designed for multiple 
users, gives rise to many system and user files that can 
be segregated into different file areas, each with its own 
directory. This is preferable to having hundreds of files 
lumped into one work area because a simple request for 
a directory listing would fill a terminal's screen several 
times over. The Unix operating system, therefore, has 
a hierarchical, or tree-like, file system (though the tree 
is upside down, with the root at the top), allowing direc­
tories to contain subdirectories. Some users find them­
selves at a loss to understand the tangle this seems to 
present. Let's take a tour of the file system and pause 
at points of interest to see the sights. 

The first point of interest is where we get on the tour 
by logging into a Unix system. I'll use my company's sys­
tem in these examples: 

ITS UNIX Welcomes You. Please, 

:Iogin: guest 
Password: 

Step right this way for the tour! 

% 

The login procedure is standard on multiuser systems, 
with the system identifying itself and asking for user's 
name and password, then giving the message of the day 
once you successfully log on. The % is the Unix com­
mand interpreter's prompt character, letting you know 
it awaits your next command. Unix users will recognize 
the prompt as that of the C-shell developed by Bill Joy 
at the University of California at Berkeley. I will present 
examples in terms of the C-shell because it and other 
Berkeley enhancements to Unix are in widespread use 
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throughout the Unix community and because all ex­
amples will be typescripts of an actual tour through the 
file system on my company's computer. Everything I type 
in and the system's responses have been captured by the 
script program developed by Mark Horton while he was 
also at Berkeley. 

To tell where we are in the file system, the pwd com­
mand will print the working directory; that is, the direc­
tory where we are currently working within the Unix 
file system. In Unix, a directory is a file containing infor­
mation about other files that are said to be "inside" it. 

% pwd 
lusr/guest 
% 

The result of pwd is the full path name to the working 
directory, showing which directories you go through to 
get to the present directory. The first slash ( I) indicates 
root, the top of the file system hierarchy. The root file con­
tains usr (pronounced "user'~the directory of users), and 
the second slash separates the name usr from guest, our 
account name. The guest directory is inside the usr direc­
tory and contains all the files of the guest account. Figure 
1 is a diagram of this relationship. Directory entries in­
clude pointers to files elsewhere on the disk, as the lines 
in the diagram suggest, rather than the actual files them­
selves. 

What's Inside /usr/guest ? 
The login directory lusr/guest contains several files 

whose names you can see by typing the Is command to 
list file names: 



Figure 1: The relationship of directories and files in the Unix hier­
archical file system. (Photo blJ James Joyce.) 

% Is 
tour 
typescript 
% 

The file tour contains the text of this article, and typescript 
is the copy of what appears on my screen during the 
tour presented here. 

The command Is -a produces a list of all files, even 
those that begin with a period or "dot" ( .), which usual­
ly indicates special system file names. 

% Is-a 

.cshrc 
tour 
typescript 
% 

We see three new files, the names of which are pro­
nounced "dot;' "dot-dot;' and "dot-c-s-h-r-c." The first 
filename, "dot;' is a nickname for the current directory. 
(Perhaps an easy way to remember this is to think of the 
dot as the Unix shell, or command interpreter, press­
ing its finger against the inside of the screen to point to 
where it's currently working.) The listing of files gives 
the. and .. directories, too, which means directories also 
are files . The second file, "dot-dot;' is short for the parent 
directory, one level up from where you are. Every direc­
tory has at least two entries in it, one for "dot" and one 
for "dot-dot," files that are automatically created when­
ever a directory is made using mkdir, the make-directory 
command. 

The file .cshrc is used by the C-shell to tailor its actions 
to your desires. You can even customize the prompt to 
something else by typing 

set prompt="Yes, Jim?" 

so that instead of % you are prompted with 

Yes, Jim? 

There is much more that can be done with the .cshrc file, 
but we must press on with the tour. 

Permissions, Owners, Sizes of Files 
So far we are learning how to be tourists in the Unix 

file system. The pwd command tells us what directory we 
are in, and the Is command tells us what files are in that 
directory. Next welllearn about permissions, ownership, 
the size of files, and date stamping. The command Is 
-Ia produces the long listing of all files: 

% Is -Ia 
drwxr-xr-x 2 guest 
drwxr-xr-x 32 root 
-rwx------ 1 guest 
-rw-rw-rw- 1 guest 
---------- 1 guest 
% 

144 Jun 25 12:49 
544 Jun 21 00:26 .. 

98 Dec 18 1982 .cshrc 
1561 Jun 25 12:46 tour 
176 Jun 25 12:50 typescript 

The first character in each line is either a hyphen, in­
dicating the file is an ordinary file, or a d, indicating the 
file is a directory. Not surprisingly, "dot" (our working 
directory) and "dot-dot" (our parent directory) have a 
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d in the first position of the long listing of files . 
We can see the file names in the right-most column 

of the Is command's output. Reading from the right, we 
can see a date stamp, expressed as 'month and day Oun 
25 for typescript), and time of last modification (12:50 on 
a 24-hour cl ock) . The 176 indicates the number of bytes 
in the file, and guest is the file's owner. The 1 indicates 
the number of links to the file. Because each file is 
minimally linked once to its parent directory, the number 
of links is at least one. If the link count drops to zero, 
the file is deleted. 

The line of hyphens for typescript tells us that all per­
missions for the file are "turned off." However, the line 
of permissions for tour says read and write permissions 
(r and w) are enabled for (from left to right) owner, 
group, and everyone else. This file is actually writable 
by anyone on the system-usually not a good idea, but 
a demonstration here of permissions. 

Permissions for .cshrc are turned off for the group and 
everyone else, but the owner can read, write, and ex­
ecute (r, w, and x) the file. Note that although "dot" is 
owned by guest, "dot-dot" is not-it is owned by root, the 
parent of all Unix files. 

Changing Directories 
The cd command changes directories, and if you sim­

ply want to go up one level the command is 

% cd .. 
% 

and, to verify that you have done so : 

% pwd 
lusr 
% 

Instead of lusr/guest the response from pwd is lusr, mean­
ing that you have successfully moved up one level in the 
file system. The next thing to do is to see what files are 
at that level: 

% Is-I 
drwxr-xr-x 2 root 
drwxr-xr-x 2 check 
drwxr-xr-x 2 root 
drwxr-xr-x 3 root 
drwxr-xr-x 2 guest 
drwxr-xr-x . 4 root 
drwxr-xr-x 9 jim 
drwxr-xr-x 13 root 
drwxr-xr-x 20 root 
drwxr-xr-x 2 root 
drwxr-xr-x 7 root 
drwxr-xr-x 14 root 
drwxr-xr-x 2 root 
% 

64 Jun 11 12:27 adm 
400 Jun 22 14:22 bin 
128 Jun 11 12:33 dict 
336 Jun 11 12:38 games 
144 Jun 25 12:49 guest 
448 Jun 11 12:46 include 
528 Jun 24 17:26 jim 
496 Jun 13 15:41 lib 
320 Jun 11 13:16 man 

32 Jun 11 13:17 preserve 
112 Jun 11 13: 19 spool 
320 May 30 15:06 src 
112 Jun 11 13:20 sys 

In this and following long listings of directories, some 
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lines have been omitted to save space. 
We see guest in the list, the directory we just left. It 

comes alphabetically in the list, just after games, the 
directory where the Unix games are. The man directory 
contains the online Unix Programmer's Manual, and src 
and sys contain, respectively, the source code for the user 
utilities and for the Unix system. 

A Visit to Root 
The root directory, I, is the parent of all directories, the 

primum mobile of the Unix system. And when we move 
up one level. and look at the contents of root we see: 

% cd .. 
% pwd 
I 
% Is-I 
drwxr-xr-x 2 root 2672 Apr 5 16:38 bin 
drwxr-xr-x 2 root 1024 Jun 8 15:21 dey 
drwxr-xr-x 2 root 480 Jun 11 23:01 etc 
drwxr-xr-x 2 root 448 Jun 8 17:00 lib 
drwxr-xr-x 2 root 4128 Oct 51982 lost+found 
drwxrwxrwx 2 root 32 Oct 5 1982 mnt 
drwxrwxrwx 5 root 464 Jun 2512:48 tmp 
-rwxr--r-- 1 root 65206 Jun 8 12:09 unix 
drwxr-xr-x 32 root 544 Jun 21 00:26 usr 
% 

The directory bin (pronounced as it is spelled) contains 
the executable binary versions of the Unix utilities, such 
as Is and pwd. Scanning down the list, the eye leaps to 
the file named unix . Unlike the other files, it is not a 
directory. It is an executable file, as the permissions in­
dicate, but it is executable only by root, the owner. The 
file unix is the kernel, or the control program, of the Unix 
system. Unix is a term that can apply either to the kernel 
of the Unix system or to the totality and functionality 
of programs that run on the Unix system. 

Let's tour some of the more interesting directories . 

Touring fbin 
First we will change our working directory into Ibin 

and then find the number of files inside it. 

% cd Ibin 
% Is I wc -I 

165 
% 

The second line in the example is a two-part command. 
First Is is run, and its output is sent (or piped) to the wc 
(word count) program, which is in turn told to report 
only the number of lines it counts. There are 165 com­
mands in Ibin. To see them we type 

% Is-I 
-rwx--x--x 1 bin 
-rwx--x--x 1 bin 
-rwx--x--x 1 bin 

34964 Oct 5 1982 adb 
307 Oct 5 1982 calendar 

9216 Oct 5 1982 cat 
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Figure 2: AI1 example of pipil1g the output of one program through 
al10ther program . (Photo by James Joyce.) 

-rwx--x--x 1 bin 12060 Oct 5 1982 cb 
-rwx--x--x 1 bin 12892 Oct 5 1982 cc 
- rwx--x--x 1 bin 8288 Oct 5 1982 chmod 
-rwx--x--x 1 bin 9528 Oct 5 1982 cp 
-rwx--x--x 1 bin 61212 Oct 51982 csh 
-rwx--x--x 1 bin 10836 Oct 5 1982 date 
-rwx--x--x 1 bin 2748 Oct 51982 echo 
-rwx--x--x 1 bin 40244 Oct 5 1982 eqn 
-rwx--x--x 1 bin 12508 Oct 5 1982 file 
- rwx--x--x 1 bin 14324 Oct 5 1982 find 
-rwxr-xr-x 1 bin 438 Oct 5 1982 lint 
-rwx--x--x 1 bin 20564 Oct 5 1982 login 
-rwx--x--x 1 bin 21148 Oct 5 1982 Is 
-rws--x--x 1 root 23972 Oct 5 1982 mail 
-rwx--x--x 1 bin 12112 Oct 51982 man 
-rws--x--x 1 root 8636 Oct 5 1982 mkdir 
-rwx--x--x 1 root 10236 Oct 5 1982 mv 
-rwx--x--x 1 bin 57844 Oct 5 1982 nrott 
-rws--x--x 1 root 16808 Oct 5 1982 passwd 
-rwx--x--x 1 bin 8436 Oct 5 1982 pwd 
-rwx--x--x 1 bin 10140 Oct 51982 rm 
-rwx--x--x 1 bin 12564 Oct 5 1982 script 
-rwx--x--x 1 bin 24900 Oct 5 1982 sh 
-rwxr-xr-x 1 bin 546 Oct 5 1982 spell 
-rwx--x--x 1 bin 42964 Oct 5 1982 tbl 
-rwx--x--x 1 bin 62496 Oct 5 1982 troff 
- rwx--x--t 4 bin 120456 Oct 5 1982 vi 
-rwx--x--x 1 bin 8536 Oct 5 1982 wc 
% 

Some of the files, such as vi , the visual screen editor, 
seem astonishingly large, and otJ:lers, such as spell, the 
program that checks spelling, seem astonishingly small. 
One explanation is that small files may be shell scripts, 
or files containing lines of shell commands that call on 
other programs to do parts of the desired task under the 
direction of the script. 

Two entries in the long listing deserve brief mention. 
The vi entry has a t where execute permission for others 
is normally indicated. The t signifies that the "sticky bit" 
is set, so that vi stays around in the system's swap space, 
ready for execution. The s in the entry for mkdir indicates 
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"set user identification code on execution;' allowing the 
user access to otherwise restricted files . 

The vast number of commands in bin and the pipe 
symbol ( I ) help applications developers join them like 
Tinkertoys to make new applications. A Tinkertoy-style 
example of piping the output of Is through wc can be 
seen in figure 2. Often, using shell scripts, developers 
can produce applications by using existing general­
purpose programs. These applications may be slower 
than specific programs written from scratch, but 
developers will have something working quite a bit 
sooner. 

Why /usr/bin ? 
The Ibin directory is quite large, and in part to keep it 

manageable (remember that command names are 
searched for sequentially), the overflow from Ibin is put 
in lusr/bin . The lusr/bin directory is also the place for local 
program additions, although some installations create 
a directory called Ilocal for that purpose. Let's see what 
is in lusr/bi n. 

% cd lusr/bin 
% Is I wc-I 

22 
% Is-I 
-rwxr-xr-x 1 root i7020 Oct 27 1982 cu 
-rwxr-xr-x 1 root 15652 Oct 27 1982 put 
-rwxr-xr-x 1 root 21764 Oct 27 1982 take 
-rwxr-xr-x 1 root 31060 Oct 5 1982 uucp 
-rwxr-xr-x 1 root 18204 Oct 5 1982 uulog 
-rwxr-xr-x 1 root 8712 Oct 5 1982 uuname 
-rwxr-xr-x 1 root 28708 Oct 5 1982 uux 
% 

The first three ·files are parts of the cu, or call Unix, pro­
gram that allows a user of one Unix system to call up 
another computer system over a telephone line and 
either execute commands on that system as though 
logged in as a normal user or communicate between the 
two machines to put a file to that system or take a copy 
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of a file from that system. The other files are parts of 
the Unix-to-Unix copy program, an improved facility 
similar to cu. These communications capabilities come 
with the standard Unix system. 

Relative Pathnames and lusrllib 
Because every directory's parent has the nickname 

"dot-dot;' we can change into a directory at the same 
level (that is, attached to the same parent directory) as 
our present directory by using .. in the cd command. 

% cd .. /lib 
% 

We are now in /usr/lib and can see how many files there 
are and what they are by using the commands we've 
learned. 

% Is I wc-I 
29 

% Is-I 
-rw-r--r--
drwxr-xr-x 
drwxr-xr-x 
drwxr-xr-x 
-rwx--x--x 
drwxr-xr-x 
drwxr-xr-x 
% 

1 root 
2 root 
2 root 
2 root 
1 root 
2 root 
3 root 

57 Mar 17 23:27 crontab 
432 Jun 11' 12:53 font 

64 Jun 11 12:49 lex 
64 Jun 11 12:49 macros 

14876 Oct 27 1982 spell 
192 Jun 11 12:51 tmac 
496 Jun 11 12:52 uucp 

The files are restricted in that they are readable by 
others or executable by others but not writable by others. 
Just as with library books from your local public library, 
you are not to write in the holdings in this electronic 
library. 

Some of the directories here are specific libraries for 
the named programs. For example, lex is a library for the 
lex program in /bin, and uucp is a library for the uucp pro­
grams in /usr/bin. But what is the directory called font? We 
can go look with the command 

% cd font 
% 

Typing the commands to tell us how many files are in 
a directory and what they are is becoming a bit tiresome, 
and so it is time to introduce the history mechanism of 
the C-shell . 

Historical Commands 
To see the most recent commands we have given the 

C-shell, we enter 

% history 

% 

21 Is I wc-I 
22 Is-I 
23 cd font 
24 history 
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The lines numbered 21 through 24 show the last four 
commands, indicating that they are the 21st through 24th 
commands typed so far. To execute a previous command, 
type the exclamation point ( ! ) followed by the command 
number. 

% !21 
Is I wc-I 

25 
% 

Command number 21 is shown on the screen so you 
can see just what is being executed. After the command 
finishes, the output, 25, appears to let us know there are 
25 files in the directory lusrllib/font. Here are a few of 
them: 

% !22 
Is -I 
-rw-r--r-- 1 root 
-rw-r--r-- 1 root 
-rw-r--r-- 1 root 
% 

256 Oct 27 1982 ItB 
256 Oct 27 1982 ttl 
256 Oct 27 1982 ttR 

Again, a number of lines have been deleted in the in­
terest of brevity. Those who know troft (the Unix typeset­
ting utility) codes for the phototypesetter will recognize 
these names as the principal fonts-boldface, italic, and 
roman, respectively. 

You Can Go Home Again 
This tour has taken us far and wide in the file system, 

and even the most ardent Unix fan must admit to hav­
ing gotten lost one time or another. Of course, we can 
always find out where we are by using the pwd 
command. 

% pwd 
lusrllib/font 
% 

But how do we get back home, to our login directory? 
(In Unix terminology, the log-in directory is the home 
directory.) The cd command has a most pleasant default­
if you do not type a file name, it defaults to your home 
directory. 

% cd 
% pwd 
lusr/guest 
% 

So no matter how much you explore Unix, no matter 
how lost you may feel, and no matter how deep in direc­
tories you may be, you can return to your home direc­
tory by typing cd and pressing Return. 

Unix offers many alternatives, and in fact there is an­
other way to go home-through use of the tilde (-) 
notation: 
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% cd -guest 
% pwd 
lusr/guest 
% 

The tilde notation is not restricted to your home direc­
tory but can be used with any valid login name. 

% cd -jim 
% pwd 
lusr/jim 
% 

You can specify a directory within a login directory if you 
know its name. 

% cd - jimlletters 
% pwd 
lusr/jimlletters 
% 

The Unix System's Closet 
We are nearing the close of our tour of the Unix file 

system, but we could not leave without looking into the 
Unix system's closet, letc. 

% cd letc 
% Is I wc-I 

28 
% Is-I 
-rwx------ 1 bin 
-rw-r--r-- 1 root 
-rw-r--r-- 1 bin 
-rwx------ 1 bin 
-rw-r--r-- 1 bin 
-rw-r--r-- 1 root 
-rw-r--r-- 1 bin 
-rw-r--r-- 1 bin 
-rw-r--r-- 1 root 
-rw-r--r-- 1 bin 
% 

7736 Apr 5 16: 18 cron 
106 Jun 8 16:55 group 
32 Jun 8 16:54 ident 

6248 Apr 5 16:18 init 
32 Jun 23 10:23 motd 

2467 Jun 21 00:26 passwd 
321 Jun 21 15:43 rc 

42020 Apr 516:18 termcap 
31 Jun 23 13:33 ttys 
49 Jun 23 13:39 ttytype 

Many people may already know that the online pass­
word file is letc/passwd. Some may have heard of termcap, 
the file that describes terminal capabilities to such pro­
grams as the vi screen editor, the rogue game (similar to 
Dungeons and Dragons), and application programs do­
ing screen-oriented updating using the curses package. 
But few will have heard of the other files here. They are 
employed by the system rather than by users, although 
users definitely benefit from them. 

The ident file contains the greeting that identifies the 
system to a potential user. The contents of this file can 
be displayed by typing cat, the Unix command common­
ly used to display a file. 

% cat ident 
ITS UNIX Welcomes You. Please, 
% 
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The motd file contains the message of the day, dis­
played as each user logs into the system. 

% cat motd 

Step right this way for the tour! 

% 

The ttys file tells whether a given terminal on the sys­
tem is allowed to display a login message, and what data 
rate the terminal connected to it must be. The ttytype file 
tells the type of terminal that is connected to the sys­
tem, so the routines that use term cap can look up the 
characteristics of a particular terminal and take advan­
tage of its capabilities. 

The End of This Tour 
We now come to the end of this brief tour of the Unix 

file system. The tour did not last long, but it did range 
fairly widely over the file system. It should be apparent 
that the file system is highly organized, although, as the 
Unix Programmer's Manual indicates, the position of files 
is subject to change without notice. The warning is not 
given without reason. 

Unix is disk-intensive, simply because there are so 
many files in so many directories. A typical Unix system 
takes 10 megabytes of disk storage to allow for several 
users. If the commands and user files are on the same 
disk, that disk often cannot keep up with the processor's 

, 
ere 

demands for data. Some Unix systems achieve notice­
able improvements in performance simply by putting the 
lusr files on a separate disk from Ibin. Many other im­
provements of a similar nature are quite straightforward; 
someone who has read this article carefully could an­
ticipate them. 

Those of you who have Unix available to you are en­
couraged to take this tour on line, with the article near 
your terminal, taking notes of the differences. Drawing 
a diagram of your system will show you much I have 
not had time to discuss here. 

To leave the tour properly, we should return home: 

% cd 
% pwd 
lusr/guest 
% 

and, finally, exit the Unix system with a Control-D or, in 
the case of my system, 

% logout. 
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sulting firm, and founder of the Independent Unix Bookstore (520 Waller Street, 
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on hundreds of IBM-PC compatible 
software programs and IBM-PC add­
ons or peripherals_ 

What's more, six other 
Columbia-supported operating 
systems are available - CP/M-80: 
CP/M-86;' Concurrent CP/M-86: 
MP/ M-86' (OASIS-16 ' and XENIX' 
available soon) - stretching the 
Columbia MPC's software compati­
bility beyond any other personal 
computer. 

Farther, faster, for far less. 
The Columbia MPC is shipped 

with fully supported software that 
will save you $3,000. Included is the 
entire self-teaching Perfect Software" 
family : Perfect Writer;" a word pro­
cessor; Perfect Speller~ a 50,000 
word dictionary; Perfect Filer;" a data 

base manager; and Perfect Calc;' a 
financial calculation system. 

In addition you get MS-DOS, 
CP/ M-86, Macro/ 86 Assembler, 
BASICA: Asynchronous Communi­
cations Support, Diagnostics and the 
Columbia Tutor program. This 
means your Columbia MPC is up 
and running right out of the box. 
Space Commanders and Fast Graphs 
show off the Columbia MPC's full­
color graphics. 

Way out front in value and 
performance. 

With a list plice of $3,995-
including 128K RAM, 640K in dual 
disk drives, 8 IBM-PC compatible 
expansion slots, 2 serial and 1 parallel 
I/O, IBM-PC compatible keyboard, 
and color graphics monitor 
controller-the Columbia MPC is 

ready to go. And a complete 12MB 
hard disk system lists for $5,995-
software included! B/ W or color 
monitors and printers optional. 

Made in U.S.A.-supported 
worldwide. 

All Columbia hardware and soft­
ware are backed by the "Call for 
Columbia" national service program. 
So, call us or our distributor for the 
dealer nearest you - and start looking 
at the Columbia MPC. It'll show you 
a whole new world of performance 
and value. 

Compatible Data 
S ys l C Il1 ~ . Inc. 
Rocheste r, NY 
(3 15) -1:17-:1909 
Philadelphia, PA 
(215)38:1-0·180 
N.Y. City, NY 
(212)259-1 '1'10 

Crysw l Com put ers. Inc. 
Lenexa, 1< 5 
(913) 54 1-1771 
Flori ssant, MO 

Hall ·Mark E lcclnm ic~ 
Dallas , T X 
Call your loca l 
Hall -Mark office or call : 
(21<1)3-13-59 20 

i'vl P Systems 
Da llas , T X 
(2 14) 385-8885 

i\licro DisLrii>llling. Inc. 
Coquitiam, I3 .C .,Canada 
(60,1) 941-0622 

Periphe ra ls Plus . Inc. 
Montrea l. Qu ebec, 
Canada 

Zepher Indust ri es , Inc. 
Seattl e. WA 
(800) 562-5057 
WAWATS 

(31'1) 837-300:1 

South we:-; I iJata 
Products. Inc. 
Hou::ito l1. T X 
(713) ·161-0100 

Sl)utheastc lll Da ta 
Products 
Lynchburg , VA 
(804) 384-6000 

\Vaybem Corporation 
Gard en Grove. CA 
(714) 55.'1-.'1520 

\'Vclaski win Comput ers 
\VeI3ski win. A lbcl1a. 
Ca nada 
(' IO:l) :152-9~02 

(514) :16~-5554 

Tele-Tcnninals 
Brookl yn Park, M N 
(612) 5:1(;-6000 
Mil w<l ukt!e . WI 
(·114) 785-9221 

I'l,dec! S41ftwarl' . Pcrfce l Wlit l'r, Pt.'Tice! Spdh'r, I'effec t Filer, <I nti 1'(,l"fccl Calc art' Ira ci l'l1larks "f 1\ 'li l.:(;1 Software, Inc ll elme Accou nta nt Plus is a trademark of ContineTltal 
Sflft warc C,ullpany. Fast ( ;raphs is :\ tradema rk r)f Inll llv <l l iv(' S,lftwarl'. Int.:. 113 1'\'1 and 113:"1 I ·PC arc trademarks II{ IIHemalilHlal Business rvl ;u.: hines. CPI M and M 1'/ M are fcgisICn.:d 
tr;u .. h' lIla rks of I Jig-ita l l ~l·s t: ; lrc h . lnc. OA SIS is a tradcmark of I'hase Onl'. tv\ S· IIOS. ~ I S· BA SIC and X EN IX afC l r:t demarks of rvlICnOSOFT. * !'lices effecti ve June I , 198:1 
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The Unix Shell 
The Unix shell is both an interactive command interpreter 

and a programming language 

The Unix shell is both a program­
ming language and a command lan­
guage. As a command language it 
provides a user interface to the pro­
cess- and file-handling facilities of the 
Unix operating system. As a pro­
gramming language it contains 
mechanisms found in algorithmic 
languages. This combination en­
courages use of important concepts 
unique among operating systems. 
The shell can modify the environ­
ment in which commands are exe­
cuted; the outcome of a command 
may determine the flow of control. 
The flow of data may also be con­
trolled and redirected via the shell, 
enabling communication between 
processes. 

The shell executes commands that 
are read from either a terminal or a 
file. Simple commands are written as 
sequences of "words" separated by 
blanks. The first word is the name of 
the command to be executed; re­
maining words are passed as argu­
ments to the command invoked. For 
example, the command 

Is -I 

prints a list of the filenames in the 
current directory. The argument -I 
tells Is to print the date of last use, 
the size, and the status of each file. 

Commands are similar to proce­
dure calls in languages like Pascal or 
FORTRAN. The notation is different 
in two respects. First, although the 
arguments are arbitrary strings, they 
need not be enclosed in quotes in 
most cases. Second, there are neither 
parentheses enclosing the list of 
arguments nor commas separating 
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by Stephen R. Bourne 
them. Command languages tend not 
to have the extensive expression syn­
tax found in algorithmic languages. 
Their primary purpose is to issue 
commands; it is therefore important 
that the notation be free from 
superfluous characters. 

To execute a command, the shell 
creates a new process and waits for 
it to finish . These operations are 
primitives available in the Unix 
operating system. A command may 
be run without waiting for it to finish 
using the postfix operator &. For 
example, 

print file & 

calls the print command with the 
argument file and executes it in the 
background. The & is a metacharacter 
(i.e., has special meaning to the shell) 
interpreted by the shell and is not 
passed as an argument to print. 

Associated with each process is a 
set of file descriptors numbered 
0,1 , .. . , used in all I/O (input/output) 
transactions between processes and 
the operating system. File descriptor 
o is termed the standard input, and 
file descriptor 1 is termed the stan­
dard output. Most commands pro­
duce their output on the standard 
output that is initially (after logging 
in) connected to a terminal. This out­
put may be redirected for the dura­
tion of a command, as in 

Is -I> file 

The notation > file is interpreted by 
the shell and is not passed as an 
argument to Is. If the file does not 

exist, it is created; otherWise, the con­
tents of the file are replaced with the 
output from the command. 

To append to a file, the notation 
> > file is provided, as in 

Is -I > > file 

The standard input may be taken 
from a file by writing, for example, 

we < file 

We (word count) prints the number of 
characters, words, and lines on the 
standard input. 

The standard output of one com­
mand may be connected to the stan­
dard input of another by writing the 
"pipe" operator, indicated by I, as in 

Is -I I we 

Two commands connected in this 
way constitute a "pipeline;' and the 
overall effect is the same as 

Is -I > file 
we < file 

except that no file is used. Instead, 
the two processes are connected by 
a pipe created by an operating system 
call. Pipes are unidirectional; syn­
chronization is achieved by halting we 
when there is nothing to read and 
halting Is when the pipe is full. The 
Unix operating system, not the shell, 
deals with this matter. 

A filter is a command that reads in­
put, transforms it in some way, and 
prints the result as output. One such 
fiiter, grep (to search a file for a pat-
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1-2-3 ... 
REASONS TO BUY FROM 
PACIFIC COMPUTERS ... 
low prices product support 

satislled customers 
"When Data I/O decided to buy micro's we 
shopped around for the best prices. 
Imagine our surprise when we found 
Pacific Computers! Full service attention 
at mail order prices, a combination that 
made my job much easier. Informed, 
helpful and responsive." 

Wes Gilbert 
Director, Mgmt. Services 

COMPUTERS 
Franklin , Kaypro, Teletote Portable, 
Apple liE, Altos, Zorba, Columbia 
Portable & Desktop PC's, Superbrain ... 
more 

CALL FOR LOWEST PRICE! 

PRINTERS 
Gemini 10x ......................... $329 
Okidata 92 .... $529 
Diablo 620 .... .... .................. $952 
Mannesmann Talley 160L 

10" carriage wltractor ......... $659 
Mannesman Talley 180L 

15" carriage w/ tractor . $861 
Daiseywriter 

17cps letter quality 48K ...... $999 
Microbuffer 64K stand alone ....... $290 
IDS Prism 132 Sprint, 

3.4 K Buffer . . ................ $1179 
Other Brands. . ... We Have Them All! 

MODEMS 
Hayes 300 baud ... .. .. . ... . .... .. .. $209 
Hayes 1200 baud . $499 
Hayes 1200B for IBM .............. $459 
Other Brdnds - We have 'em ..... CALL 

MONITORS 
BMC Green New Style .... .. ........ $99 
Amdek Amber. . ... $179 
Taxan Amber ......... .. ...... $149 
Taxan Green ....... ... ... . .. ..... $143 
Zenith ZVM 121 Green ...... $95 

APPLE PERIPHERALS 
ALS CP/ M ... $299 
ALS Z Card .... $139 
Apple Dumpling .. . . $95 
Grappler Plus ............. $139 
Grappler 16K Buffer Board . .. $125 
SSM Modemcard, 

internal . 300 baud .... $245 
Shugart Drives . .. $219 
PFS Filler ..... $89 
PFS Report ... $69 
More than 1000 programs ........ CALL 
Other Products - We have 'em .. CALL 

IBM PERIPHERALS 
AST I/ O (no ram) w/ls . lp.c,g. $219 
AST Mega Plus 64K . 1 s. c .......... $359 
Tandon TM100-2 drive. .. $259 
Hercules Board 

w/ monochrome & graphics 
Peachtext 5000 
Lotus 123 . 
Multiplan 
USI Color & Monochrome 

$389 
... $275 

..... CALL 
... $210 

Graphics Card. new product . .. CALL 
Davong, Corona. Tall Grass. Targa 

Hard Disks . .. CALL 
PFS File . $99 
PFS Report . $89 
Morel 100's of programs 

available ... CALL 

PACIFIC COMPUTERS 
13256 Northup Way #7 

Bellevue, WA 98005 
to order call collect 

206-641-7233 
prices reflect 3% cash discount 

Bank Cards FOB Seallie Sorry, no COD 
All products currently In stock. 
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tern), selects from its input those 
lines that contain some specified 
string. For example, 

Is I grep old 

prints those filenames from the cur­
rent directory that contain the string 
old. 

A pipeline may consist of more 
than two commands; the input of 
each is connected to the output of its 
predecessor. For example, 

Is I grep old I wc -I 

prints the number of files in the cur­
rent directory with names containing 
the string old. 

Filename Generation 
Many commands accept arguments 

that are filenames. For example, 

Is -I main.c 

prints information relating to the file 
main.c. The shell provides a mecha­
nism for generating a list of filenames 
that match a pattern. For example, 

Is -I *,C 

generates, as arguments, to Is all 
filenames in the current directory that 
end in .c. The character * is a pattern 
that matches any string including the 
null string. In general, shell patterns 
are specified using the following 
notation: * matches any string of 
characters including the null string; 
? matches any single character; [ , . , J 

matches any of the individual char­
acters enclosed. A pair of characters 
separated by a minus matches any 
character lexically between the pair . 

For example, 

[a-zJ* 

matches all names in the current 
directory beginning with one letter 
from a through z. 

lusr/fred/epnsl? * 

matches all names in the directory 
lusr/fred/epns that consist of at least one 
character. If no filename matches the 

pattern, the pattern is passed, un­
changed, as an argument. This 
mechanism is useful both to save typ­
ing and to select names according to 
some pattern. It may also be used for 
finding files. For example, 

echo lusr/fred/'/core 

finds and prints the names of all core 
files in first-level directories of 
lusr/fred. (Echo is a standard command 
that prints its arguments, separated 
by spaces.) This feature can be expen­
sive, requiring a scan of all subdirec­
tories of lusr/fred . 

There is one exception to the rules 
given for patterns. The character . 
(period) at the start of a filename 
must be explicitly matched. 

echo * 

therefore echoes all filenames that 
don't begin with , in the current 
directory. 

echo. * 

echoes all filenames that begin with 
, in the current directory. This pre­
vents inadvertent matching of the 
names . ("current directory") and .. 
("parent directory"). (Ls suppresses 
information for . and ... ) 

Care should be taken when you 
use the rm command with generated 
patterns. You could easily remove 
more files than you intend. To reduce 
the chance of error, first echo the pat­
tern, as shown in this example: 

echo tmp* 

followed by 

rm tmp* 

Be careful not to introduce a space 
between Imp and *. 

Interactive Use of the Shell 
When the shell is used from a ter­

minal, it issues a prompt before read­
ing a command. By default this 
prompt is $. It may be changed by 
setting the prompt string: 

PS1 =yesdear 



Thirsty for 384k for Your IBM PC? 
Try a SlxPakPlus™ 

Since the Introduc[lon of DOS 2.0. the capabili ties of 
PC have been Increased with the ability to 

up to 640k of memory. With the current PC 
256k available on the computer motherboard. 

need another 384k to reach 640k. Great you say. 
but mUlti-function boards only have room for 256k 
on them. Well look again. because now you can get 
the new SlxPakPlus'· with up to 384k of memory. 
clock/calendar. asynChronous (RS232C seria l) port. 
pnnter port. SuperDnve'· electronic d isk emulation. 
and SuperSpooler'" printer spooling. There is even 
an optional game port. And If you already have 

memory for your present needs. you ca n 
II get on the bandwagon by bUying It without any 

memory. When your needs for memory grow. the 
sockets are ready for you to Install six banks of 64k 
panty checked memory. 

With the SlxPakPlus'· from AST Research you get 
the most advanced multifunction board available 
from the Industry leader In IBM PC enhancements. 

You get a clock/calendar powered by a Clip-on 
battery which does nor require factory seNice to 
replace. It automatically loads the correct time and 
date when you turn on your computer. The serial 
port can be configured as COMI or COM2. and has 
Jumpers for Simplifying wmng of cables. The pnnter 
port uses all the same Signals as IBM's - you can 
even use the IBM diagnostics on It. The opuona l 
game port uses any IBM compatib le joystick. 

The board IS backed up With a one-year warranty 
on parts and labor and the Ouble' satisfaction 
guarantee. If for any reason you are not satisfied 
With the performance of your board With in 30 days 
of purchase. you may return It for a full refund. 
Including the postage to return It. And If your board 
should need warranty seNice we do the repairs in 
48 hours or we rep lace your board With a new one. 
That's the level of seNlce that has made us the 
largest dealer In the world for AST Research products. 

MegaPlus II & I/O-Plus II 
The Ultimate Expansion for IBM PC or XT 
The AST Research MegaPlus II'· has three functions 
standard Panty checked and fully socketed memory 
up to 256k In 64k Increments; clock/ calendar With 
battery back-up for automatic loading of time and 
date when the compute IS turned on; and asyn­
chronouscommunlcatlon port (RS232C serial) which 
can be used as COM I or COM 2. (DTE for a pnnter. 
or DCE for a modem) . Also Included IS SuperDnve'· 
"electroniC disk" software. This program builds 
"disk nveS"ln memory which access your programs 
at the speed of RAM You get SuperSpooler'". pnnt 
spooling software. It operates your printer while 
yo u conunue to work With your computer 

Options Include a 100% IBM compatib le paraillo l 
pnnter POrt (can be configured as LPTI. or LPT2). and 
a second RS232C asynchronous port (COMI or 
COM2) . Three MegaPak'· options can plug onto 
your MegaPlus II "piggyback" style to give you an 
additional 128k or 256k of memory. or a game port. 

I/O-PlUS 1/'" IS rhe answer for those who don't 
need additional memory bur would like all those 
other mul[l-functlon board features. he I/O-Plus 
II'" comes standard With a Clip-on battery powered 
clock/calendar. an asynchronous communication 
port (RS232C senal). SuperDrive'" electronic disk. 
and SuperSpooler'· pnnt spooling software. 

Optional IS a second asynchronous port (DTE. or 
DCE). a parallel pnnter adapter. and the best game 
paddle adapter on the market. IllS an IBM standard 
game port. but It can also use Apple compatible 
paddles and joysticks. OptiOns are all socketed so 
they may be added later should the need anse. 

Both boards come With a one year factory 
warranty and the Ouble ' satisfaction guarantee. If 
for any reason you are nor satlslfled With the 
performance of your board Within thirty days of 
purchase. you may return It for a full refund. 
Including the postage to return It. 

TO ORDER 
BY MAIL INCLUDE: 

-complete description of products requested 
-daytime phone number 

. -California residents add 6% sa les tax 
-check or credit card number with 

expiration date (personal checks rake 
18 days to clear) 

~. 
TO ORDER BY PHONE: 

In Califomia (80S) 482-9829 
Outside California TOLL FREE (800)821-4479 

PRICES: 
I/O-Plus 2'" with Ciock/calendar. serial (asyn­
chronous) port. SuperDriveT" and SuperSpoolT" 

$129 

MegaPlus 1/'" no memory. with clock. serial . 
and software - $229 

SlxPakPlus'· no memory. with clock. serial port. 
printer port. and software: $229 

Each 64k of memory installed and tested on 
MegaPlus. SixPakPlus or alone . . ..... ... 550 
Parallel Printer Port .. . .. . ............ . . 535 
Second Asynchronous Port . , ....... . ... 535 
Game Adapter (I/O or SixPakPlus) ....... 535 
MegaPak'" with 256k of Memory ....... 5299 

128k of Memory ....... 5199 
GamePak for MegaPlusil ........ ... .. . . 540 
ConnectAil Cable Bracket . . . .. . ...... .. 519 
Cable to Parallel Printer ... . .......... . . 535 
Cable to Modem or Serial Printer ... . .... 525 
Diagnostics Program .. ... . ............ 510 
SUPERWRITER by Sorcim . .. . .. . ....... 5179 
SUPERCALC2 by Sorcim .... . ... . ...... 5159 
dBASE II by Ashton-Tate .... . ... .. .... 5409 
Word Processing Keyboard . ........ . .. 5229 
Keyboard/Superwriter Package ........ . S399 

SH IPMENT 
Norma l Shipment IS day after receipt of order. 
We pay UPS surface charges on all items except 
keyboards For keyboards add S5 for surface. SIO 
for 2 day air. All COD shipments add S3 
handl ing . 

QUANTITY PURCHA SES? 
If your corporation. Institution. or users group 
has needs for quantities of boards. call us for 
details on our quantity purchase program. 

QUBIE' 
DISTRIBUTING 
4809 calle Alto, camarl/lo, CA 93010 

Tempo House 
15 Falcon Road. London. SWll, UK 
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sets the prompt to be the string 
yesdear. If a newline (carriage return) 
is typed and further input is needed, 
the shell issues the prompt >. Mis­
typing a quotation mark sometimes 
causes this . If the prompt is unex­
pected, an interrupt returns the shell 
to read another command. This 
prompt may be changed by saying, 
for example, 

PS2=more 

Following login, the shell reads and 
executes commands typed at the ter­
minal. If your home directory con­
tains a file named .profile, the shell ex­
ecutes it before reading any com­
mands from the terminal. The follow­
ing .profile is typical: 

date 
calendar 
MAl L= lusrlspool/mail/srb 
HOME=/usrlsrb 
PATH =.: .Ibin:/bin:/usr/bin:$HOME/bin 
TERM= ... 

export MAIL HOME PATH TERM 

This profile also prints the date and 
checks the calendar reminder service. 
If you always use the same terminal, 
then you should set the TERM vari­
able in the profile. 

Shell Procedures 
The shell may be used to read and 

execute commands contained in a 
file. For example, 

sh file arg1 arg2 .. . 

calls the shell (itself a program, called 
sh) to read commands from file. Such 
a file is called a "shell procedure:' 
Arguments supplied with the call are 
referred to within the procedure 
using the positional parameters 
$1,$2, .. .. If the file wg contains 

who I grep $1 

then 

sh wg fred 

DEVELOPMENT HARDW ARE/ SOFfW ARE (rTE K HIGH PERFORMANCE/ COST RATIO 

__ INC. (601) 467-8048 
EPROM PROGRAMMER 

Compatible w l all Rs 232 seria l interface port 0 Auto 
select baud ra te * With or without hand s ha king· 
Bidirec tional Xon / Xoff and CTS / DTR support ed 0 

Read p'" com pat Ible ROMS 0 No personality 
modul es 0 Inte l. Motorola. MCS86. Hex formats. 
Split facility for 16 bit data path s 0 Read. program. 
formatted list commands * Interrupt driven. 
program and verify real time wh il e 

$799 .tand alone 
MODEL 7956 

sending data· Program single byte. 
block, or whole EPROM 0 Int e llig ent 
diagnostics discern bad and erasable 
EPROM • Verify eras ure a nd compare 
commands 0 Busy light 0 Complete 
w/Textool ze ro insertIO n force socket 

t~dC)Sol'fzr~~all!~lej AC power (240 

~:n Ut~ii~1. Pag;/." ai~28~ c~'.:'dmug~cs"6 
programmers from the CP/M com­
mand tine. Source Code is provid ed. 
PGX utility paCkage allows th e same 
thing . but will also allow yo u to specify 
a range of addresses to send to the 
programm e r . Verify. set the Eprom 
type . ________ _ 

MODEL 7316 PAL PROGRAMMER 
Programs all series 20 PALS. Software 
included for compiling PAL source 
codes. 

Software Available for CPM~ ISIS~ 
TRSDOS~ MSDOS4 
I. TM of Digital Researc h Corp . 
2. TM of Intel Corp. 
3. TM of Tandy Corp . 
4. TM of Microsoft. 

POlt Ofnce Box 289 
Waveland, MI •• I .. lppI39576 

[6011·467 ·8048 

Avocet Cross Assemblers are 
available to handle 8748, 8751, 
Z8 , 6502 , 6BOX . etc . 
Available for CP I M and 
MSDOS comp uters. Order by 
processor type and spec ify 
kind of com puter. 

Model DE·4 U/ V Products 
hold 8, 28 pin parts. High 
quality professional construe­
hon . 
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$1195 
MODEL 

7324 

MODEL 7324 PAL PROGRAMMER 
Programs all se ries 20 & 24 PALS. 
Operates s tand a tone or via 1(5232 . 

is equivalent to 

who I grep fred 

where $1 is replaced by fred, and sh 
is an append command. (The com­
mand to end the case statement is 
esac, "case" spelled backward.) When 
append is called with one argument, 
as in 
wg fred 

is equivalent to 

sh wg fred 

This enables shell procedures and 
programs to be used interchangeably. 

Frequently, procedures are used to 
loop through the arguments ($1, 
$2, ... ), executing commands once for 
each argument. An example of such 
a procedure is tel, which searches the 
file lusrllibltelnos containing lines of the 
form 

fred 277-0123 
bert 277-0789 

Model 7128·L1 .L2 .L2A .S209.00 
Model 7 128·24 .... . . . . S289.00 
DR8 or DR5 ... ....... S 30.00 
DR8PGX or DR5PGX .. S 75.00 
Cross Assemblers ... .. S200.00 
XASM (for MSDOS) .. . S2S0.00 
U / V Eraser DE·4 ...... S 78 .00 
RS232 Cables . .. . .... .. S 30.00 
8751 adapter. .. S174.00 
8755 adapter . ....... . $135.00 
48 Family adapter . . . S 98.00 

5499 
MODEL 

7228 

MODEL 7128 EPROM PROGRAMMER 
Program. aDd Read: 

NMOS 
2508 
2516 
2632 
2564 
68766 
68764 
8755 
5JJ3 

NMOS 
2758 
2716 
2732 
2732 A 
2764 
27128 
27256 

CMOS 
27C16 
27C32 
C6716 
27C54 

EEPROM 
5213 
5213H 
X2816 
48016 
12816A 

MPU'S 
8748 
8748H 
8749H 
8741 
8742H 
8H1H 
8751 
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The text of tel is 

for i 
do grep $i </usrllib/telnos; done 

The default in list for a for loop is the 
positional parameters. The command 

tel fred bert 

prints those lines in lusr/lib/telnos that 
contain the string fred, followed by 
those lines that contain bert. 

You can use procedures to tailor the 
command environment to your 
needs. Because procedures are text 
files requiring no compilation, they 
are easy to create and maintain. The 
capability to tryout parts of a pro­
cedure at a terminal helps in debug­
ging. To further assist debugging, the 
shell provides two tracing mecha­
nisms. If a procedure is invoked with 
the -v flag, as in 

sh -v proc 

the lines of proc are printed as they 
are read. This is useful when check­
ing procedures for syntactic errors, 
particularly in conjunction with the 
-n flag, which suppresses command 
execution. An execution trace is spec­
ified by the -x flag and causes each 
command to be printed as it is ex­
ecuted. When errors in the flow of 
control are suspected, the -x flag is 
more useful than -v. 

During the execution of a pro­
cedure, the standard 110 is left un­
changed, allowing procedures to be 
used as filters . However, commands 
sometimes require inline data. A spe­
cial input redirection notation, < <, is 
used to achieve this effect. For exam­
ple, the editor takes its commands 
from the standard input. At a 
terminal, 

ed file 

calls the editor and reads editing re­
quests from the terminal. Within a 
procedure, this is written 

ed file «I 
editing requests 
! 
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The lines between < <! and ! are 
called a here document; they are read 
by the shell and made available as the 
standard input to the command be­
ing executed. The string! is arbitrary; 
a line that consists of the string 
following « terminates the docu­
ment. There are a number of advan­
tages to making "here" documents 
explicitly visible. The number of lines 
read from the procedure is under the, 
control of the procedure writer, en­
abling a procedure to be understood 
without having to know what com­
mands such as ed do. Furthermore, 
because the shell is the first to see 
such input, parameter substitution 
can be optionally applied to the text 
of the document. 

Control Flow 
The case and for constructs provide 

for data-driven branching and loop­
ing. The for loop notation is recog­
nized by the shell and has the general 
form 

for name in wl w2 , .. 
do command-list 
done 

A command list is a sequence of one 
or more simple commands separated 
or terminated by a newline or ; 
(semicolon). Furthermore, reserved 
words like do and done are normally 
preceded by a newline or ;. A shell 
variable called name is set to the 
words wl w2 , , , in turn each time the 
command list following do is ex­
ecuted. If in wl w2 , , , is omitted, the 
loop is executed once for each posi­
tional parameter; that is, in $* is 
assumed. 

Another example of the use of the 
for loop is the create command 

for i do >$i; done 

The command 

create alpha beta 

ensures that two empty files, alpha 
and beta, exist and are empty. The 
notation > file may be used on its own 
to create or to clear the contents of a 
file . Also note the; (or newline) re­
quired before done. The notation <file 

may also be us'ed to test for the exis­
tence of a file . 

A multiple-way branch is provided 
by the case notation. For example, 

case $# in 
1) cat »$1 ;; 
2) cat »$2 <$1 ;; 
*) echo usage: append [ from I to ;; 

esac 

is an append command. (The com­
mand to end the case statement is 
esac, "case" spelled backward.) When 
append is called with one argument, 
as in 

append file 

$# is the string 1 and the standard in­
put is copied onto the end of file 
using the command cat > > $1 . 

append file1 file2 

appends the contents of file1 onto 
file2. If the number of arguments sup­
plied to append is other than 1 or 2, a 
message indicating proper usage is 
printed. 

The general form of the case com­
mand is 

case word in 
pattern) command-list;; 

esac 

each branch being terminated by;;. 
The ;; preceding esac is optional. 

The shell attempts to match word 
with each pattern in the order the pat­
terns appear. If a match is found, the 
associated command list is executed, 
and execution of the case is complete. 
Because * is the pattern that matches 
any string, it can be used for the 
default case. Caution: no check is 
made to ensure that only one pattern 
matches the case word. The first 
match found defines the set of com­
mands to be executed. Below, the 
commands following the second * 
will never be executed. 

case $# in 
*) .,. ;; 
*) . . . ;; 

esac 



SuperSoft BASIC Compiler 
for CP/M-S6;MS DOS, and PC DOS 

Compatible with Microsoft BASIC 
The SuperSoft BASIC compiler, available under 
CP/ M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSII standard . 
If you want to compile BASIC programs under 
CP/ M-86, PC DOS, and MS DOS, SuperSoft's 
BASIC compiler is the answer. 

Greater accuracy with BCD math routines ., 
If you have used other languages without BCD 
math , you know how disconcerting decimal round 
off errors can be . For example: 

With IBM PC* 
BASIC 

10 A= .99 
20 PRINT A 
30 END 

, 

Output: .9899999 

With SuperSoft 
BASIC with 
BCD math 
10 A=.99 
20 PRINT A 
30 END 
Output: .99 

As you can see , SuperSoft BASIC with BCD 
provides greater assurance in app,lications where 
accuracy is critical. 

SuperSoft 's BASIC is a true native code compiler, 
not an intermediate code interpreter. It is a 
superset of standard BASIC, supporting numerous 
extensions to the language. Important features 
include: ' 

• Four variable types: Integer, String , anq Single 
and Double Precision Floating Point (13 digit) 

• Full PRINT USING for formatted output 
• Long variable names 
• Error trapping 
• Matrices with up to 32 dimensions 
• Boolean operators OR, AND, NOT. XOR, 

EQV, IMP 
• Supports random and sequential disk files with a 

complete set of file manipulation statements 
• I EEE floating point available soon as an option 

In addition , SuperSoft BASIC has no run time 
license fee . SuperSoft's line of fine language 
compilers includes FORTRAN', BASIC, C, and 
Ada . 

Requires: 128K memory 
BASIC compiler: $300.00 

SUPERSOFT LANGUAGES: THE STANDARD OF EXCELLENCE. 

Circle 446 on inquiry card . 

SuperSoft BASIC lets me run compiled BASIC ' 
programs under either CP/ M-86 or MS ~OS. 

*SuperSoft BASIC is compatible with Microsoft 
BASIC interpreter and IBM PC BASIC. Due to 
version differences and inherent differences in 
compilers and interpreters some minor variations 
may be found . Machine dependent commands 
may not be supported . The vast majority of pro­
grams will run with no changes. 

Japanese Distributor: ASR Corporation 
International, 3-23-8, Nishi-Shimbashi , 
Minato-Ku , Tokyo 105, Japan. TEL. (03)-4375371 . 
Telex: 0242-2723. 
European Agent: SuperSoft International Ltd ., 
51 The Pantiles, Tunbridge Wel'ls , Kent, England 
TN2 5TE . TEL. 0892-45433. Telex: 95441 Micro-G . 

Su ® 
FIRST IN SOFTWARE TECHNOLO'GY P a .Box 1628 ChampaIgn. lL 61820 (217) 359-2112 Telex 270365 

Microso ft i8 a trademark of Microsoft Corporation. 
IBM PC is a trademark of International Business Machines I J'Poration. 
CP/M is a reg istered trademark of Digita l Research. 
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The case construction can also be 
used to distinguish different forms of 
an argument. The following example 
is a fragment of a cc command. 

for i 
do case $i in 

-[ocs]) . . . ;; 
- *) echo unknown flag $i ;; 
* .c) Ilib/cO $i . . . ;; 
* ) echo unexpected argument $i .. 
esac 

done 

To allow the same commands to be 
associated with more than one pat­
tern, the case command provides for 
alternative patterns separated by a I. 
For example, 

case $i in 
-xl-Y) . . . 

esac 

is equivalent to 

case $i in 
-[xY]) . .. 

esac 

The usual quoting conventions 
apply; thus 

case $i in 
\ ?) .. . 

esac 

matches the character? 
When a command finishes execu­

tion, it returns an exit status (return 
code). Conventionally, a zero exit 
status means the command suc­
ceeded; nonzero means it failed . This 
Boolean value can be tested using the 
if a~d while constructs. The general 
form of the conditional branch is 

if command-list 
then command-list 
else command-list 
fi 

The else part is optional. The value 
tested by if is that of the last simple 
command in the command list 
following if. Because this construc­
tion is bracketed by if and fi , it may 

...- Circle 459 on inquiry card. 



SuperSoft's NEW C Compiler 
.. . when quality counts. 

In 1982 SuperSoft helped C programmers around the 
world move their applications from 8 to 16 bit operating 
systems with the first C compiler under CP/M-86;" PC 
DOS, and MS DOS. 

With SuperSoft's new release of version 1.2.6, with its 
enhancements, upgrades, and improvements SuperSoft is 
helping those programmers stay ahead of the pack. 
SuperSoft was there when it counted in 1982 and will 
continue to be there for you in the future . Today there are 
several C compilers on the market, and you can look at 
them all. But if you want a C that's fully portable, 
syntactically compatible with UNIX version 7 C, rigorously 
tested, fast in both compilation and execution , packed with 
more library functions than any other, and produces a very 
highly optimized assembly code .. . then you'll find only one. 
The SuperSoft C compiler. 

Professional Quality 
Recently companies have been scrambling to catch 

up by releasing C compilers. SuperSoft started working on 
C over three years ago, and the work has never stopped. 
While others were struggling to put in features, SuperSoft 
was refining and polishing ... adding the quality 
professionals depend on. 

Thoroughly Tested 
SuperSoft C has been tested with hundreds of 

commercial application programs. And all this testing has 
paid ott .. . with a compiler that's highly reliable in every 
phase of operation . 

Portable 
SuperSoft C is now available in most operating system 

environments. Since we don 't sell operating systems, we 
can support them all. And as new operating systems 
become popular, SuperSoft C will be there. 

Circle 447 on inquiry card. 

Packed with Library Functions 
SuperSoft now has the most complete set of library 

functions available. All provided with source code. 

Thorough User Manual 
The new user manual is extensive-jammed with 

thorough explanations to help you every step of the way. 
And our technical hotline can help answer any additional 
questions. 

SuperSoft's line of fine language compilers 
includes Fortran, BASIC, Ada, and C. 
SO when quality counts, think SuperSoft. 

SuperSoft C, CP/M version: $275.00 
all other versions: $500.00 

Japanese Distributor: 
ASR Corporation International , 3-23-8, Nishi­
Shimbashi , Minato-Ku, Tokyo 105, Japan . 
Tel. (03)-4375371 . Telex: 0242-2723. 

European Distributor: 
SuperSoft International Ltd ., 51 The Pantiles, 
Tunbridge Wells, Kent, England TN2 5TE. 
Tel. 0892-45433. Telex: 95441 Micro-G. 

UNIX is a trademark of Bell Laboratories 
CP/M·86 is a trademark of Digital Research 
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be used unambiguously in any posi­
tion that a simple command may be 
used. This is true of all the control­
flow constructions. Furthermore, in 
the case of if there is no dangling else 
ambiguity. Apart from considerations 
of language design, this is important 
for interactive use. A C-Ianguage 
style if .. . then .. . else, in which the else 
is optional, involves looking ahead to 
see if the else is present. In this case, 
the shell is incapable of determining 
that the if construct is ended until the 
next command is read. 

The conditional AND and OR 
operators are also provided for test­
ing the success of a command; they 
are written && and II , respectively. 

command] && command2 (1) 

executes command2 only if command] 
succeeds. It is equivalent to 

if command] 
then command2 

fi 

Conversely, 

87 FORTRAN/RTOS'" is a full ANSI-
77 subset with 8087 extensions. It generates 
in line 8087 code allowing use of all 8087 
data types, including 32, 64 and 80 bit reals 
and 64 bit integers. The complete subset I/O 
is supported including Internal and External 
Files and List Directed I/O. Extensions 
include recursive subroutines, interrupt 
handlers and the generation of software 
interrupts. 87FORTRAN/RTOS uses the Intel 
large memory model, allowing data/code 
structures which utilize the full megabyte. The 
compiler provides direct access to 8088 ports 
and supports logical operations on 8 and 16 
bit operands normally treated in assembly 
language. 87FORTRAN/RTOS is ideal for 
applications which are number intensive or 
control hardware. 95% of all "main frame" size 
programs compile and run without extensive 
editing. The price includes support for one 
year and RTOS .. . ... . . . . .... . ........ . $1350 

command] II command2 (2) 

executes command2 only if command1 

fails . The value returned by these 
constructions is the value of the last 
command executed. Thus (1) returns 
true if and only if both command1 and 
command2 succeed, whereas (2) 
returns true if and only if either 
command1 or command2 succeeds. 

The while loop has a form similar to 
if. 

while command-list1 

do command-list2 

done 

Command-list1 is executed and its 
value tested each time around the 
loop. This provides a notation for a 
break in the middle of a loop, as in 

while a; b 
do c 
done 

First a, then b, is executed. If b 
returns false, the loop exits; other­
wise, c is executed and the loop 

87PASCAL/RTOS'" is the most 
powerful compiler available to PC users at 
this time. It is an ISO-Standard Pasca~ with 
8087-8088 exceptions. These make it possi­
ble to use all the 8087 data types directly, 
while generating modules in one of the three 
Intel Memory Models. Modules produced 
using different memory models can be inter­
faced and linked This gives the user com­
plete control of the memory model/speed 
trade off characteristic of iAPX cpus. All 
exceptions to the ISO definition are clearly 
marked with a grey background in a manual 
which is a standard of the industry, and more 
readable than many tutorials. The compiler 
makes it possible to cause or handle inter­
rupts. It also reads ports and performs all the 
tasks necessary to control iAPX-86 hardware. 
Use of 87 PASCAL guarantees you upward 
compatibility with future Intel processors and 
languages. Includes RTOS . . . . . . . .... $1350 

RTOS'" - Real Time Operating System 
RTOS is a MicroWare configured version of iRMX-86, Intel's legendary real time operating 
system. This DOS is entirely re-entrant and provides many features found only on mainframes. It 
includes the Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All 
modules produced by the compilers or ASM-86 are combined, loaded and managed with the 
Utilities LlNK-86, LOC-86 and LlB-86. These products make it possible to load modules 
anywhere in RAM, and resolve external references between runtime modules. Overlays with a 
single root job are supported by the linker. Binding of modules is accomplished at link or load 
time. RTOS/ASM-86/ LlNK-86/ LOC-86/ LlB-86 ... ....... . . ..... ....... ...... . . .... .. ... . .. $600 
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resumes at a. This deals with many 
loop breaks, but break and continue are 
also available. Both take an optional 
integer argument specifying how 
many levels of loop to break from or 
at which level to continue, the default 
being considered one level. 

Variables 
The shell provides string-valued 

variables that may be used within 
shell procedures and interactively as 
abbreviations for frequently used 
strings. Variable names begin with a 
letter and consist of letters, digits, 
and underscores. 

Variables may be given values by an 
assignment or when a procedure is 
invoked. An argument to a procedure 
of the form name=value causes value 
to be assigned to name before execu­
tion of the procedure begins. The 
value of name in the invoking shell is 
not affected. Such names are some­
times called keyword parameters. 

Keyword parameters may be ex­
ported from a procedure by saying 

export user box 

MicroWare 8Ol:11Products 
8087·3 CHIP - in stock . ... .. .... $223 

87MACRO'" - our development 
package for the IBM Assembler includes 
a Preprocessor which translates 8087 
opcodes, source for a library of code macros, 
and a COMPLETE function library with 
trigonometrics,' transcendentals, encoder/ 
decoder and conversions . .. ... .. .... ... $150 

87BASIC'" - includes patches for 
BASCOM.COM, BASCOM.LlB and 
BASRUN.EXE and the MicroWare 8087 
runtime routines .. .. ... . .. . .... ........ . $150 

MATRIXPAK'" - assembly language 
matrix routines callable from any 8087 
compatible IBM compiler. Allows user­
specified very large matrices. Size is limited 
by available ram . . ...... . ... .. . .. . . ..... $150 

87FASTPAK'" - includes one Micro­
Ware runtime library, the 87/88 Guide, an 
8087, and installation instructions .... .. $375 

87/88G U I DE - an excellent tutorial on 
writing 8087 code and interfaCing it with 
compilers. Full of code that runs!. .. . ..... $30 

Microsoft Fortran 3.1 .. . . . .. .. . .... . . .. .. . 289 
Microsoft Pascal 3.1 ...................... 289 
Microsoft Business Basic Compiler . .. ... 495 
Microsoft C Compiler with Librarian ...... 450 
Computer Innovations CI/C86 . .......... 345 
Supersoft Fortran .. . .. . ......... .. . ..... . 340 
Energraphics . .. . . .......... . . ... . . . . . . ... 235 
Abstat .......... ..... . .. .... . .. ..... . .. .. . 345 
64K RAM Upgrade Kit. .... .. .... .... . .. .. . 64 
Hayes Smartmodem 1200B ........ . .... 499 
Sandstar Modular Expansion Boards . . . . . call 
Epson FX-100 or C. Itoh Printers . ........ call 

Circle 311 on inquiry card. 



SuperSoft FORTRAN 
For CP/M-S6: MS D()S, IBM PC DOS: and CP/M.SO® 

SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in InfoWorld, p. 44, Oct. 25, 
1982. (While the differential listed will not be the 
same for all benchmark programs, we feel it is a 
good indication of the quality of our compiler.) 
Results are as follows: 

IBM FORTRAN: 
SuperSoft FORTRAN: 

38.0 Seconds 
2.8 Seconds 

In its first release SuperSoft FORTRAN 
olters the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2. Standard data types, double precision, 
varying string length, complex numbers 

3. Free format input and free format string 
output 

4. Compact object code and run time support 

5. Special functions include string functions, 
dynamic allocation, time/date, and video 
access 

6. Debug support: subscript checking, good 
runtime messages 

7. Full IEEE floating point 

8. Full 8087 support-available as option 
($50.00). 

Program developers: 
SuperSoft's family of FORTRAN compilers 

means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
running fast no matter what the environment. 

The current compiler allows 64K code space 
and 64K data space with expansion anticipated 
in future releases. 
Circle 448 on inquiry card. 

, /'\;. / ./ 
"At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 and Z-80 based systems!" 

SuperSoft FORTRAN: available 
NOW and working great! 

Requires: 128K with CP/M-86 or MS DOS, 
32K with CP/ M-80 

Price: $425 (in each environment) 

In conjunction with SuperSoft , SuperSoft FORTRAN 
was developed by Small Systems Services, Urbana, IL, a 
leader in FORTRAN development. 

CP/ M-80 and CP/ M-86 are registered trademarks of 
Digital Research. IBM PC is a registered trademark of 
International Business Machines Corp. 

Japanese Distributor: ASR Corporation International, 
3-23-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan, 
Tel. (03)-4375371. Telex: 0242-2723. 

European Agent: SuperSoft International Ltd., 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TE. 
Tel. 0892-45433. Telex: 95441. Micro-G. 
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Do som.ething 
selfish .. 

Support the arts .. 
We are speaking here of business sup­
port of the arts, and what it can do for 
your c1ients,your employees and your 
company. 

In a word, lots. 
Because in addition to the rewards 

that the arts have to offer society, there 
are rewards that the arts can and will 
offer business. Very real, very tangible 
rewards. All very much in your com­
pany's self-interest. 

To learn how to go about getting 
them-or, as the case may be, how to 
go about it better-there's Partners. 

Partners is the first practical guide 
to corporate support ofthe arts. And for 
anyone who has anything at all to do 
with the arts-or would like to-it's 
indispensable. 

In it, you'll find dozens of examples 
of how business and the arts have 
helped-and continue to help-one 
another. Detailed information. No-non­
sense advice. Sources to turn to for 
guidance. Specifics. 

Partners; A Practical Guide to 
Cmp-orate Supp-ort of the Arts. For 
more information and prices, write us 
today at the address below. And see 
how much your business can get from 
supporting the arts. 

It's one of the few things in this 
world that's selfish and selfless at the 
same time. 

Partners. 
The first book on 

supporting the arts that 
doesn't leave everything 

to the imagination. 
~ is published by the Cultural Assistance 
Center, lnc., a nonprofit service organization estab­
lished to promote and assist cultural institutions. 

Write the Cultural Assistance Center,lnc., 
330 West 42nd St., New York, N.V. 10036. 
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Modification of such variables within 
the called procedure does not affect 
the values in the calling procedure. 
(Generally, a process may not modify 
the environment of its caller without 
an explicit request on the part of that 
caller. Files and shared file descrip­
tors are the exceptions to this rule.) 

A name with value intended to re­
main constant throughout a proce­
dure may be declared readonly. The 
form of this command is similar to 
the export command, 

readonly name .. . 

Subsequent attempts to set readonly 
variables are illegal. 

Variables within a procedure are set 
by writing, for example, 

user=fred 

The value of a variable may be sub­
stituted by preceding its name with 
$ ; 

echo $user 

echoes fred. (Echo is a standard com­
mand that prints its arguments, sep­
arated by blanks.) The general nota­
tion for parameter (or variable) sub­
stitution is 

${ name} 

and is used, for example, when the 
parameter name is followed by a let­
ter or a digit. If a parameter is not set, 
the null string is substituted for it. 
Alternatively, a default string may be 
given, as in 

echo ${d-.} 

which echoes the value of d if it is 
set, and . otherwise. Substitutions 
may be nested; thus 

echo ${d-$1} 

echoes the value of d if it is set; 
otherwise, it echoes the value (if any) 
of $1 . A variable may be assigned a 
default value using the notation 

${d=.} 

which substitutes the same string as 

${ d-.} 

unless d was not previously set, in 
which case it is set to the string .. 
(The notation ${ . . . = ... } is not avail­
able for positional parameters.) 

When a parameter is required to be 
set, the notation 

$ {d?message} 

substitutes the value of the variable 
d if it has one; otherwise, message is 
printed, and execution of the proce­
dure is abandoned . If message is ab­
sent, a standard message is printed. 
A procedure that requires some pa­
rameters to be set might start with 

: ${user?} ${acct?} ${bin?} 

The : command is built-in to the shell 
and does nothing after its arguments 
are evaluated. In this example, if any 
of the variables user, acct, or bin are not 
set, the shell abandons execution of 
the procedure. Some variables have 
a special meaning to the shell (see 
table 1). 

Command Substitution 
Standard output from a command 

can be substituted in a way similar to 
parameter substitution. The com­
mand pwd prints on its standard out­
put the name of the current working 
directory. If the current directory is 
lusr/fred/bin, the command 

d='pwd' 

is equivalent to 

d =/usr/fred/bin 

The entire string between grave ac­
cents C . . .') is taken as the command 
to be executed and is replaced with 
the output from the command. The 
command is written with the usual 
quoting conventions except a ' must 
be escaped using \ . For example, 

Is 'echo "$1'" 

is equivalent to 



Now THERE ARE TWO WAYS 
TO MAKE dBASE II A TREAT. 

(ONLY ONE IS GUARANTEED.) 

Let Autocode write your programs for you. 
For those of you with no desire to join the 

ranks of computer programmers just to get your work 
done, treat yourself to Autocode. Autocode is the 
easiest, fastest way to get what you want from dBase II, 
because it generates complete, high quality programs 
from simple instructions. Whether you're a dBase II 
master or just learning, you'll like the way Autocode 
writes powerful, elegant code with a minimum of effort. 
And you'll appreciate the fact that Autocode, unlike 
slower, less capable program generators, supports 
sophisticated dBase II features like on-screen calcula­
tions and multi-tiered criteria for report generation. 

dBase II is a registered trademark o f Ashton-T~te . 
Autocode 1 is a trademark of Stemmos Ltd. 

Even if you're an experienced programmer, the consis ­
tent quality of Autocode's programs will win you over. 
Use Autocode without risk. 

Give it a try. For only $195.00 , you get the 
unabridged Autocode disk and our concise, entertain­
ing, clearly written manual. We're so sure you'll like 
the Simplicity of Autocode's easy to use menu-driven 
operation, the only risk is that you'll never go back to 
dBase 11 alone. So for a taste of the best thing that's 
ever happened to dBase II, try Autocode. Contact your 
dealer, or call toll-free 800-262-8800 or (415) 777-
3800. Or write AxelJohnson Corporation, 666 Howard 
St. , San Francisco, California 94105. 

* A member of the AxelJohnson Group. 



(a) 

$? 

$0 

$# 

$$ 

$! 

$­

(b) 

$MAIL 

$HOME 

$CDPATH 

$PATH 

$PS1 

The exit status (return code) of the last command executed as a decimal 
string. Most commands return a zero exit status if they complete successfully 
and return a nonzero exit status otherwise. Testing the value of return codes 
is deferred until the section on if and while commands. 

The name of the command procedure being executed . This variable can be 
used to distinguish cases when a command has more than one name. For 
example, the following script is called ttytek and a link to the same file exists 
called ttyblit. If the file has any other name, and is executed by that name, the 
default case applies. The command sets terminal options using the stty 
command 

case $0 in 
ttyblit) stty erase • H kill @ ffO tabs ;; 
ttytek) stty erase' H kill @ tek -tabs ;; 
') stty erase • H kill @ ;; 

esac 

The number of positional parameters (in decimal); used, for example, in the 
append command to check the number of parameters. $# is also updated by 
the set command. 

The process number of this shell (in decimal). Because process numbers are 
unique among all existing processes, this string is frequently used to 
generate temporary filenames. For example, 

ps a > Itmp/ps$$ 
rm Itmp/ps$$ 

The process number of the last process run in the background (in decimal). 

The current shell flags, such as -x and -v. 

When used interactively, the shell looks at the file specified by this variable 
before it issues a prompt. If the specified file has been modified since it was 
last looked at, the shel l prints the message you have mail before prompting for 
the next command. For user fred , this variable is set as MAIL=/usrlspoollmaillfred 

The default argument for the cd command. The current directory is used to 
resolve filename references that do not begin with a 1 and is changed using 
the cd command. For example, cd lusr/fred/bin makes the current directory 
lusrlfred/bin . Cd with no argument is equivalent to cd $HOME 

The list of directories searched by cd. Each directory name is separated by : . 
A typical setting of this variable, CDPATH=: ., :$HOME/desk specifies that cd should 
search the current directory, the parent directory, .. , and $HOME/desk. If the 
directory . .Isrc exists, and there is no src directory in the current directory, cd src 
changes the directory to . .Isrc and prints this string as confirmation. 

A li st of directories that contain commands (the search path). Each time a 
command is executed by the shell, a list of directories is searched for an ex­
ecutable fi le. If $PATH is not set, the current directory, Ibin , and lusr/bin are 
searched by default. $PATH consists of directory names separated by : . For 
example. PATH= .:.Ibin:$HOME/bin:/bin:/usr/bin specifies that the current directory (the 

before the first :) . .Ibin. $HOME/bin. Ibin. and lusr/bin are to be searched in that 
order. In this way. individual users can have their own commands in $HOMEIbin 
accessible independently of the current directory. The directory .Ibin allows ac­
cess to any directory named bin from the current directory. This separates 
commands from data files within a directory associated with some project or 
activity. If the command name contains a I. the directory search is not used; 
a single attempt is made to execute the command. The form .Icmd may be 
used to bypass the search path for command in the current directory. 

The primary shell prompt string, by default, $. 

$PS2 The shell prompts with $PS2 when more input is needed; by default. the value 
is >. 

$IFS The set of characters used for blank interpretation. 

Table 1: Variables that have special meaning to the shell. In table la, the variable $? is 
set after each execution of a command; all others are set initially by the shell. The variables 
in table lb are typically set in the file .profile in the user's home directory. 

Is $1 

Command substitution occurs in 
all contexts in which parameter sub­
stitution occurs (including "here" 
documents) and the resulting text is 
treated the same in both cases. This 
mechanism allows string processing 
commands to be used within shell 
procedures. An example of such a 
command is basename, which re­
moves a specified suffix from a string. 
For example, 

basename main.c .C 

prints the string main. The following 
fragment from a cc command illus­
trates the use of basename. 

case $A in 

* .c) B= 'basename $A .c' 

esac 

sets B to the part of $A with the suf­
fix .c stripped. Here are some com­
posite examples: 

for i in 'is _t' ; do ... 

The variable is set to the names of 
files in time order, with the most re­
cent files first. 

set 'date'; echo $6 $2 $3, $4 

Print the date arguments in the order 
specified, e.g., 1970 Feb 3, 11:59:59. The 
output from date is Tue Feb 3 11 :59:59 
GMT 1970 and the shell breaks up this 
output as arguments for the set com­
mand. The result is assigned to the 
positional parameters. 

a='expr $a + l' 

Increment the shell variable a by 1 
using the output from the expr 
command. 

Evaluation and Quoting 
The shell provides parameter sub­

stitution, command substitution, and 
filename generation for the argu­
ments to commands. Let's look at the 
order in which substitutions occur 
and the effects of quoting mechanisms. 

200 October 1983 © BYTE Publication$ Inc. Circle 508 for dealer inquiries. Circle 509 for end-user inquiries. --+ 



Getting more out of ... 



Before a command is executed, the 
following evaluations occur. 

• parameter substitution, e.g., $user 
• command substitution, e.g., 'pwd' 

Substituted strings are not re­
scanned. For example, if the value of 
the variable X is the string $y, then 

echo $X 

echoes $y. 
After these substitutions have oc­

curred, the resulting characters are 
broken into words (blank interpreta­
tion); the null string is not regarded 
as a word unless it is quoted. For 
example, 

echo' , 

passes on the null string as the first 
argument to echo, whereas 

echo $null 

calls echo with no arguments if the 
variable null is not set or is set to the 

Graphics 
for the 

IBMpc 
Apple II 

null string. Each word is then 
scanned for the file pattern characters 
*, ?, and [ ... j, and an alphabetical 
list of filenames is generated to 
replace the word. Each such filename 
is a separate argument. 

Metacharacters such as <, >, *, ?, 
I, and & have a special meaning. Any 
character preceded by a . \ is quoted 
and loses its special meaning, if any. 
The \ is ignored; thus 

echo \ ? \\ 

echoes ? \ . To allow long strings to 
continue beyond one line, the se­
quence \ newline is ignored. 

A \ is convenient for quoting 
single characters. When more than 
one character needs quoting, the 
above mechanism is clumsy and er­
ror prone. A string of characters may 
be quoted by enclosing part of the 
string between single quotes, as in 

echo '*' 

The quoted string may not contain a 
single quote. 

A third quoting mechanism uses 
double quotes and prevents inter­
pretation of some, but not all, meta­
characters. Within double quotes, 
parameter substitution and com­
mand substitution occur, but file­
name generation and the interpreta­
tion of blanks do not. The characters 
in table 2 have a special meaning 
within double quotes and may be 
quoted using \. For example, 

echo "$x" 

passes the value of the variable x to 
echo, whereas 

echo '$x' 

passes the string $x to echo. 

In cases requiring more than one 
evaluation of a string, the built-in 
command eval may be used. The eva I 
command reads its arguments 
(which have therefore been evaluated 
once) and executes the resulting com­
mand(s). If the variable X has the 
value $y, and if y has the value pqr, 

3D 

DeSigner 

This is a spectacular collection of graphics programs for the IBMpc and the 
Apple II or lie. It contains more than 60 programs in BASICA. They're listed 
beside theory and equations in a 280 page self-teaching guide. An optional 
program disk is available. 

This is a professional 3 dimensional graphics design program. With Designer30 

you can interactively create 3D drawings on the screen, rotate in 3 dimen­
sions, enlarge, view in perspective, store on disk, recall and update. 

Run Designer30 
- a cursor appears on the screen with a set of 3 dimensional 

coordinate axes. Move the cursor around in 3 dimensions identifying node 
points , lines and points defining curves. Curves fit through points using a 
cubic spline algorithm. See your 3D picture being created on the screen . 
X,y,z coordinates are displayed as the cursor moves. Then enlarge, rotate , 
store your 3D picture on disk, recall and modify. 

These programs will show you how to write your own 2D and 3D graphics 
software and they will give you many useful , ready-to-run graphics routines 
to incorporate in your own software. 

Programs are menu driven and modular. They show how to use elementary 
graphics commands and do 2D and 3D translation , rotation, scaling, clipp­
ir.g, windowing, hidden line removal, shading, perspective, hi-speed anima­
tion, with applications to science, business, engineering and games. 
Adopted as a text in many leading universities. We know you will be pleased . 

Please send: 

D IBMpe Book- $30.50 D IBMpe BASICA Dlsk- $21.50 

D Apple Book- $30.50 D Applesoft Dlsk- $21.50 
Name __________________________________________ __ 

Address ________________________________________ _ 

City/State/Zip ____________________________________ __ 

D check enclosed D visa/mastercard 

card no. _________________________ 'expiration date' ____ _ 

call (617)934-0445 for fastBr delivery 
KERN PUBLICATIONS • P.O. Box 1029B • Duxbury, MA 02332 
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The picture stored on disk is a text file of node x,y,z coordinates and the 
lines and curves comprising the 3D object Interface Designer30 to other pro­
grams through this disk file. Use Designer

30 
as a graphics pre-processor for 

your own applications software. 

Designer30 is supplied on disk in machine language with a user's manual. 
Perfect for CAD/CAM applications. 

Please send 0 Apple Designer30 -$85 

D IBMpe Deslgner30
_ $85 

Name __________________________________________ __ 

Address ______________________________________ _ 

City/State/Zip ____________________________________ __ 

D chock onclosed o vill/mutorcird 
card no. _________________________ 'expiration date ____ _ 

call (617)934-0445 for faster delivery 
KERN PUBLICATIONS • P,O. Box 1029B • Duxbury, MA 02332 



then 

eval echo $X 

echoes the string pqr. 

Errors and Faults 
The treatment of errors depends on 

the type of error and on whether the 
shell is being used interactively. An 
interactive shell is one with I/O con­
nected to a terminal. Execution of a 
command may fail for any of the 
following reasons: 

• I/O redirection fails because a file 
does n"ot exist or cannot be created; 
in this case, the command is not 
executed 
• the command itself does not exist 
or is not executable 
• the command terminates abnor­
mally; for example, with a "memory 
fault" 
• the command terminates normal-
1y but returns a nonzero exit status 

In all of these cases, the shell goes on 
to execute the next command. Except 

Business 
Scientific 
Data 
Plotting 

$ parameter substitution 
command substitution 
ends the quoted string 
quotes the special characters 

$ , ' , ", \ 

Table 2: Th ese characters have special 
meaning when enclosed in double quotes; 
thelJ should be quoted using \. 

for the last case, an error message is 
printed . 

All remaining errors cause an exit 
from a procedure. An interactive shell 
returns to read another command 
from the terminal. Such errors 
include 

• syntax errors; e.g., if ... then ... done 
• a signal such as terminal interrupt; 
the shell waits for the current com­
mand, if any, to finish execution and 
then either exits or returns to the 
terminal 
• failure of any of the built-in com­
mands, such as cd 

If any error is detected, the flag -e 

causes the shell to terminate. 
Procedures normally terminate 

when an interrupt is received from 
the terminal. An interrupt is com­
municated to a process as a signal. If 
cleaning up (e.g. , removing tem­
porary files) is required, the built-in 
command trap is used. 

trap 'rm /tmp/ps$$; exit' 2 

sets a trap for terminal interrupt 
(signal 2) and, if this interrupt is re­
ceived, executes the commands 

rm /tmp/ps$$; exit 

Another built-in command is exit, 
which terminates a procedure. The 
exit is required in the preceding ex­
ample; otherwise, after the trap is 
taken, execution resumes at the place 
where interrupted. 

Signals can be handled by a pro­
cess in one of three ways. They can 
be ignored, in which case the signal 
is never sent to the process; they can 
be caught, in which case the process 
must decide what to do; or they can 

Applied 
Statistics 
for 

Micros 
•• • , ·1 ' • 

Data Plotting Software for Micros- This 232 pg book/disk package contains 
18 programs in BASIC for processing and plotting data: Histograms, pie charts , 
log plots, regression , statistical analysis, curve fitting , barcharts , stock market 
charts, 3D views of surfaces. data management, applications to science, 
engineering and business. 

Applied Statistics for M icrocomputers- This is a package of profes­
sional level statistics programs for use in business, science and engineer­
ing. Book contains program listings in BASIC alongside theory and documenlation. 
Optional disk contains same programs in BASIC. 

Book gives clear, easy-to-read tutorial on errors, statistical distributions, 
hypothesis tests , variance, covariance, regression , response surfaces and 

time series. 22 programs calculate normal, chi-square , t and F distributions; 
variance with randomized blocks, Latin squares, factorials , response sur­
faces. Hi-accuracy multi-linear regression program has dala handling and transfor­
mation. Also programs for hypothesis testing , sorting and smoothing. Numerous 
practical applications. 

Special features include writing text over graphics , automatic scaling and 
axis labeling, automatic replotting when data is changed . 

Book contains program listing in Applesoft BASIC with theory, equations and 
full documentation . Disks contain same programs in Applesoft BASIC or IBMpe 
BASICA. Use the programs as-is or modify and combine for your own special 
applications . 

Please send D Book- $30.50 
D Applesoft Dlsk- $19.95 
D IBMpe BASICA Dlsk- $19 .95 

Name __________________________________________ __ 

Address ________________________________________ _ 

City/State/Zip ___________________________________ _ 

D check enclosed D visa/mastercard 

card no. _________________________ ,expiration date' ____ _ 

call (617)934-0445 for faster delivery 
KERN PUBLICATIONS • P.O. Box 1029B • Duxbury, MA 02332 

Circle 259 on inquiry card . 

Assumes no prior knowledge of statistics. Used as a text for years at a leading 
universify . 

Please send : D Book- $38 

D IBMpe BASICA Dlsk- $26 D Applesoft Dlsk- $26 D CP/M86 Dlsk- $26 
Name _________________________________________ __ 

Address ________________________________________ _ 

City/State/Zip ____________________________________ __ 

D check enclosed D visa/mastercard 

card no. _______________________ ~expiration date, ______ _ 

call (617)934-0445 for faster delivery 
KERN PUBLICATIONS. P.O. Box 1029B • Duxbury, MA 02332 
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ALPHA 
OMEGA 

{DflPUTEl~ Pl~DDU[T5 

DISKETTES 

SCOTCH 3M SS DO. . . . . . . . . . . .. 24 
MAXELL MD2 DO DO. . . . . . . .... . 39 

PRINTERS 

CITOH 8510 PARALLEL ...... . . CALL 
STAR MIC DELTA 10 . ....... $CALU 
OKIDATA MICROLINE 92 ... . .... 495 
EPSON FX-80 .. ....... . ... $CALU 
EPSON FX-100 ..... . . ...... .. 679 

MODEMS 

HAYES SMARTMODEM 300. . ... . 205 
HAYES SMART MODEM 1200 .. . . . 495 
MICROMODEM II .......... . ... 265 

MONITORS 

TAXAN 12" AM8ER ... .. . .. ... 122 
USI PI 3 12" AMBER . ... . ...... 139 
AMDEK 300 G . . . . . . . . . . . . ... 133 
AMDEK COLOR 113" . .......... 274 
AMDEK COLOR II 13" RGB ....... 419 

IBM PERIPHERALS & SOFTWARE 

TANDON TM55-2 THIN LINE ... $CALU 
TANDON TM100-2 . .... . ...... 235 
MICROSOFT MOUSE. . . . . . . .... 144 
QUADRAM QUAD BOARD W/64K . . 273 
KRAFT & T.G. JOYSTICKS. . . . . . . . 46 
DBASE II ......... . ....... . . 395 
WORDSTAR .. . . . . .......•... 264 
HOME ACCOUNTANT +. . . . . .... 98 
VOLKSWRITER . . . . . . . . . . . .. . . 119 
LOTUS 1.2,3 ....... . . ... . $CALU 
MULTIPLAN . . . . . . . . . . . . . .. .. 169 
FLIGHT SIMULATOR ....... .. ... 34 

APPLE PERIPHERALS & SOFTWARE 

VIDEX VIDEOTERM 80 COLUMN . .. 219 
MICROSOFT PREMIUM PAK. . . . . . 469 
MICROSOFT 1 6K RAM CARD ....... 69 
KRAFT & T.G. JOYSTICKS . . .. . ... 44 
QUENTIN APPLEMATE DRIVES .... 235 
SUPER 5 THIN LINE DRIVES. . . .... 263 
WIZARD BP016K BUFFERED INT . .. 139 
EPS KEYBOARD .. .. .. . . ...... 297 
COOL & TIME (Fan, Tima, Surge) ... .. 69 
PFS FILING SYSTEM. . . . . . . . . . . . 82 
PFS REPORT. ... .. ... .. . .. ... 82 
DBASE II. . . . . . . . . . . . . . , .... 395 
WORDSTAR ..... . ... , .... . . . 239 

CALL FOR COMPLETE PRODUCT 
LINE AND CURRENT PRICING 

12131 345-44 22 
4847 LA MONTANA CIRCLE 

:. J TARZANA, CA 91356 :z 
All products are in factory sealed packages. We 
guarantee all items for 30 days. Within this period, 
defecti ve merchandise ret urns must be accom­
panied by RMA number. All other returns wilt be 
subject to a 10% restocking fee. For prepaid 
orders there will be a 3% shipping charge, $5.00 
minimum. There will be an additional $4.00 sur­
charge on COO orders. Cash orCashiers Check is 
reqUIred on COD orders. Calif . residents add 6.5% 
sales lax. Prices subject to change without notice. 
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be left to terminate the process. If a 
signal is ignored on entry to the pro­
cedure by invoking the procedure in 
the background, trap commands (and 
the signal) are ignored. 

A procedure itself may elect to ig­
nore signals by specifying the null 
string as the argument to trap. A trap 
may be reset by saying, for example, 

trap 2 

which resets the trap for signal 2 to 
its default value (exit). 

The procedure scan exemplifies the 
use of trap without an exit in the trap 
command. The scan command takes 
each directory in the current direc­
tory, prompts with its name, then ex­
ecutes the command typed at the ter­
minal. Interrupts are ignored while 
executing the requested commands 
but cause termination when scan is 
waiting for input. 

d= 'pwd' 
for i in * 
do if test -d $d/$i 

then cd $d/$i 

fi 
done 

while echo "$i:" 
trap exit 2 
read x 

do trap: 2; eval $x; done 

The command 

read x 

is built-in to the shell and reads the 
next line from the standard input and 
assigns it to the variable x. The 
command 

test -d arg 

returns true if arg is a directory and 
false otherwise. 

To execute a command, a new pro­
cess is created using the system call 
fork. The execution environment for 
the command includes I/O and the 
states of signals. The environment is 
established in the created process 
before the command is executed. The 
built-in command exec is used in the 
rare cases requiring no fork. 

The environment for a command 

run in the background, such as 

list *.C Ilpr & 

is modified in two ways. First, the 
default standard input for this kind 
of a command is the empty file 
/dev/null. This prevents two parallel 
processes, the shell and the com­
mand, from trying to read the same 
input. Chaos would otherwise 
ensue. 

ed file & 

allows both the editor and the shell 
to read from the same input at the 
same time. The other means of modi­
fying the environment of a back­
ground command is to turn off the 
quit and interrupt signals so they are 
ignored by the command, thus ena­
bling use of these signals at the ter­
minal without causing background 
commands to terminate. 

Summary 
You should now be able to begin 

using the Unix shell as a program­
ming language to write your own 
shell scripts. Existing Unix com­
mands can be easily combined to 
create your own tools. Some of the 
examples shown in this article are ex­
tremely useful. I recommend that 
avid Unix users go on to greater pro­
ficiency with the Unix shell. 

The major alternative to the stan­
dard Unix "Bourne" shell is the C­
shell developed at the University of 
California at Berkeley. The C-shell is 
superior for interactive use with its 
aliasing, history, and job-control 
facilities. But if you want to write por­
table shell scripts that can be used on 
any Unix system, use of the standard 
Unix shell is recommended because 
it is available on all Unix systems .• 

Dr. Stephen Bourne is best known for his con­
tributions to the Unix system, including the 
"Bourne" shell and the book The Unix System. 
An internationally known computer scientist with 
15 years of compu ter systems experience, he is one 
of the designers of the Cambridge Capability Com­
puter and is recognized for his contributions to 
programming-language design and compiler-con­
struction techniques . Dr. Bourne can be reached at 
Silicon Graphics Inc. , 630 Clyde Court, Mountain 
View, CA 94043. 



Match the 68000 Competition 
with UNIXoperating systems. 

Beat it with UniFLEX~ 

e can't keep 
a good thing secret. Our new 
UniFLEX Operating System for the 
68000 is better than the competi­
tion's UNIX operating systems or 
like offerings. Better in several 
ways. A whole new generation of 
users can now enjoy the effiCiency, 
flexibility, and reliability that built 
our reputation. 

Want the full stOly? Call us. Or 
watch for more details. 

There is a superior alternative. 

Technical Systems Consultants, Inc. 
111 Providence Road 
Chapel Hill,NC 27514 USA 

Telephone: (919) 493-1451 
Telex II: 510-920-0540 

UNIX" is a trademark ofBeU Laboratolies. 
UniFLEX '" is a trademark o f Technical Systems Consultants, lnc. 



IIMore documentation? 
Go to a book store." 

"Training? Call a 
computer school." 

IITechnical support? 
Call the publisher." 

Interested in dBASE //TM or 1_2_3™? 
Beware The Dreaded Finger Pointers! 

Sound familiar? Does your 
dealer turn into a "finger 
pointer" when you need help? 

At SoftwareBanc we offer a 
complete system that doesn't 
stop when your software is 
delivered. 

Careful Product Selection 
Do you get bewildered by 
the endless lists of soft-
ware you find in most ads? 
Let us be your quality control 
department. 

We only sell the best pro­
grams on the market. After a 
thorough evaluation we chose 
dBASE II TM for data process­
ing, and 1-2-3 TM for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 
Expert Technical Support 
When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Justcall usat(617) 
641-1235 for all the free 
support you need. 
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Money Back Guarantee Prices You Can Afford 
We are offering a 60 day money tl-2-3'·. ',; .. .. ..... .... . .. ... $399 
back guarantee on the following t dBASE Il •........... .... .. .. $479 

ft 1 2 3 dBASE II d 
tABSTAT ..... . .. .. .......... $379 

so ware: - - , an dBASEII '· User'sGuide ......... $29 
ABSTAT. Call for details. DBPlus'· ..... . .. ... .... . . . . .. $95 

d 
™ U' . dGRAPH '· .. . . ... ... . ........ $199 

Free BASE /I sers GUIde dUTIL'· .... .. .. ............ .. $69 
Order dBASE li n, from us, and dNAME~ '· . ..... . .. .. , . .... .. $109 

you'll receive a free copy of b~II~~loD'ET~: : : : : : : : : : : : : : : :~i~~ 
our dBASE II TM User's Guide. TEXTRA'· .......... ... ....... $60* 
You can also buy the User's t No-risk 60 day money back guarantee 

' Only available for IBM PC with MS-DOS. 
Guide first for only $29, and Free Catalog 
then receive a full credit when If you want to learn more about 
you buydBASE II. 'M SoftwareBanc, call or write for our 

1.2.3'M & dBASE Ir Classes free product catalog. 
SoftwareBanc Want more in-depth informa­

tion about dBASE 1\ 1M or 1-2-3"' ? 
Attend a SoftwareBanc Semi­
nar near you. Each session runs 
from 9 to 5, and costs $175. 
Seminars are in lecture 
format with a custom sound & 
video system wh ich is used to 
display taped interviews with 
prominent software personal­
ities and sessions with various 
software programs. 

Chicago Dallas 
Oct. 17-21 Nov. 14-1S 

661 Massachusetts Avenue 
Arlington , Mass. 02174 
Fortechnical supportcall: 
(617) 641-1235 
Dealer Inquiries Invited. 
,. Ma nufacturer's trademark 
Payment may be made by: MasterCard . Visa. ci1eck. 
C.O. D .. money order. Mass. residents please add 
5% sa les ta x. Add $5.00 for shippi ng and handling. 
Pr ices subject to change. 

San Diego Hours 9AM-8PM E.S.T. 
Dec. 12-16 Monday-Friday 
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Teach your 
computer 
\Nho's BOSSI 
Attendad8ase II or 1-2-3 
Software8anc seminar 
Here are Just a few of SoftwareBanc SemInars' clients: 

ABC 
Arthur Anderson 
Boeing Aerospace 
CBS 
Chase Manhanan Bank 
Citibank 
Computerland 
Cornell University 
Digital Equipment Corp. 

Digital Research 
Dunn & Bradstreet 
E.F. Hutton 
Fox & Geller 
IBM 
Internal Revenue SeNice 
Laventhol & Horwath 
M erri ll Lynch 
Osborne Computer Corp. 
Polaroid Corp. 

1983 Schedule of Classes 
Anchorage 
August 11- 12 
Sheraton Anchorage 

Washington, D.C. 
August 29-September 2 
Marriott Crystal Gateway 

4 Days of Instruction 
9:00 A.M. to 5:00 P.M. 
dBASE II Fundamentals 
dBASE II Programming 
Advanced dBASE II 
Problem Solving with 1-2-3 

New York 
September J 9-23 
New York Hilton 

Chicago 
October J 7-2 1 
Hyatt Regency 

State of the Art Presentation 

Price Waterhouse 
RCA 
Shell Oil 
Smithsonian Institute 
U.S. Air Force 
U.S. Navy 
U.S. Postal SeNice 
Victor Business Products 
Westinghouse 
Xerox 

Dallas 
November J 4- 18 
AMFAC 

San Diego 
December 12- 16 
Hyatt Islandia 

• Video and sound system • Buffet Lunch/Coffee Breaks 
• Video tapes of program authors • Portfo lio of Comprehensive 

Seminar Notes 

$175 Per Day of Instruction 
Pre-payment may be made by: 
MasterCard, VISA or Check. 
Call or write to register 

Software Bane Seminars 
661 M assachusetts Avenue 
Arlington, MA 02174 
(800) 45 1-2502 
(617) 64 1- 1241 in MA 
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computers 
. wholesale 

Esprit ... . .... . ..•.. . . ... . . . . 
Esprit II . . . . . . . . . . . . . . . . . . . . . . 499 
Esprit III. .... . ..... .. .. . ... .. . 719 
Esprit III (Colorl . . . ..... . . . .. . Call 

LEAR SEIGLER 
ADM3A . . . ....... . . . ........ 549 
ADM 5A . ..... . .. . . ..... .. . .. 579 
ADM 22 ......... .. .. . ... . . .. . 599 
ADM 36 .. . . ... . . . ... .. ... .... 979 

QUME 
102 ...... . . .... ..... . ........ 555 
102A (Amberl . . . . ..... . . . . .. . . 569 
108 . . . . . . . .... .. ... .... . .... . 715 
108A (Amber! . ... . . . . . . . . . . . .. 729 

TELEVIDEO 
910 .. . . ... . . .... ... ... . . ... . . 479 
925 ..... . ..... .. . .. .. . .. .. . . . 669 
950 ...... . . . .. .......... ... . . 859 
970 . ...... . ... . ..... ... ... . . . 929 

WYSE 
100 . .. . ... . . . ........ . ..... . . Call 
300 (Color! . .. . . . . . . . . .... . .. . Call 

ZENITH 

~~ii . · .. ·.· .·.· .... . ·.· ... · .. .... .. ,.· .. .. .. ... · .. .. ~:: 
ZT·11 . . . . . ..... . ..... . ....... 459 

-MODEMS-

Micro Modem 100 .. . . . . . . . .. . 269 
Micro Modem II .............. 269 
Smartmodem 300 .. . .. . . . . .. . . 199 
Smartmodem 1200 ............ 498 
Smartmodem 1200B .......... Call 

D·Cat .................. . . .. .. l' 
J ·Cat ... .. ... . ....... . ...... . 10. 
Apple Cat II ....... . . . . . .... . . 310 
103 Smart Cat .. . .... . . . ...... 199 
1031212 Smart Cat .. . . . .. . .. . . . 475 
212 Auto Cat. . ........ . . . .. .. 519 

SIGNALMAN 
Mkl ...... $79 MkVII. . . . $119 
Mk III. ...... 99 Mk II. . . . .. 79 
Mk V .. . .... 89 Mk VI .. . . . Call 
NEW! Volksmodem . . . . ...... Call 

U.S. ROBODICS 
Auto Dial 212A ... . . .. .. . . . . . . 479 
Password . .. .... . ..... . . . . . . . Call 

Advert ised price6 reflect a ca6h discount on 
prepaid orders only . Most items are in stock 
for immediate delivery in factory sealed cart­
ons JVith fu ll factory warran te~s . 

ACS·8000·10 ... .. .. .. ....... $5989 
ACS·8000·12 . . . . .. . ...... . ... 7189 
ACS·8000·14.. .. 8789 
Se ries 5·50 . .. . ... . .. .. . . ... . 3990 
Series 5·150 . . ..... .. ...... . . 2199 
580·10 ....................... 4789 
586·10 .. .. .... ..... . . .. . . . ... 6389 
586·14 .......... .. ... .. . ... 10.389 
MTU·3 .. .. ... . . . ... . . ... .... 2000 
MTU-4 . . . . .. . . . . ...... . ..... 2000 

COLUMBIA 
UP Portable .......... . . .... .. Call 
MPC . . ... . ... . ...... .. .. . ... Call 
MPC w/Hard Disk. . . . . . . . Call 

CROMEMCO 
C·10 Super Pak .... . .... .. 1429 
CS·1 ... .... . . . . . . ... . . · . . .. . . 3195 
CS·1H . . .. ... . .. . . .... ... . . . 5595 
CS·2 . .. . .. . .. . .. ... .... . .... 3755 
CS·3 ... . .. . .. .. . ............ 5595 
64 FDC ... . ........ . . .. . . ..... 475 
TUART . . .. . .... . . . . .. . . . . . . . 255 

EAGLE COMPUTER 

II E·1 
II E·3 

II ESarias 

PC Series 

II E·2 
II E·4 

PC·E PC·1 
PC·2 PC·Xl 

1800 Sarie. 
1620 1630 

- Call us today for the best prices­
(Eagle Computers cannot be shipped UPS) 

INTERTEC 
Superbrain II JR ............. 1859 
Superbrain II 00 . . .... . . . . ... 2309 
Superbrain II SO . . ...... . ... . 2609 
Compustar ... . . . ... . . ........ Call 

MORROW 
Vl icro Decision wfTerminal 
:.., 0 ·1 w/1 drive & software . . . 1270 
MD·2 w/2 drives & software .. 1590 
MD·3 wlDS drives & softwaro 2010 
NEC 
PC·8801 A Computer . . .. . . . . .. Call 
PC·8831A DuaI5V."disk drive .. Call 
NORTHSTAR 
Advantage 20 . . . .... . . ...... 2319 
Advantage 10 HD5 . ........ . 3599 
Horizon 20 64K . . ...... . .. . .. 2399 
HD 16 Mb. hard disk . ....... . 3879 
TELEVIDEO 
TS·803 .. . .... ... . .. . .... .... 1989 
TS·802 . ........... . . . ...... . . Call 
TS·802H ....... .. .. . .. . .. . . . . Call 

ZENITH 
ZF·1 00·21 . ..... . . . ....... .. . . 2319 
ZF·120·22 . ... . ............... 2879 
ZF·120·32 . .... : . . .... .. . . . . . 4479 

315-412-3055 
Box 150 Brewerton, N.Y. 13029 

Circle 565 on inquir.y card. 

ANADEX 
Dp·9501 . . . . . . .. . . ... . ... ... $1099 
Dp·9620 ..... .. . .. . . . .. . . .... 1199 
Dp·9625 . . . .... ..... .... .... . 1299 
DP·6500 ........... . . . . . . . .. . 2399 
WP·6000 . . ... .. .. . .. .... . . . . 2159 

CENTRONICS 
730·1 Parallel . . . . . . . . . 200 
739·3 Serial. . ... .. . . . .. . . . . .. . 469 

COEX 
80 FT parallel . . ..... ....... . .. 289 

C.ITOH 
Prowriter 8510A Par .. .... .... 375 
Prowriter 8510A Ser. . ........ 575 
Prowriter II Par ... ..... . . . . . . . 679 
Prowriter II Ser ........ .. . . . . . 739 

DIABLO 
620 RO 25 CPS . . . ... ..... . .... 919 
630 RO 40 CPS ... . ........... 1769 

EPSON 
MX·80FT .. . ..... . . . . .. . . ..... 469 
MX·100 . . .. . . . . . .. .. ...... . . . 649 
FX·80 . ... . . ..... . . .. ..... . . . . Call 
RX·80 .. ..... .. .. . .. .. ........ Call 

GEMINI 
10X . . .................... . . . . 295 
15X . .. ... .. . .. . . . . . ... . . . . . . . 435 

MANNESMAN TALLEY 
MT·160 I ......... .. . .. . . ..... 529 
MT·160 l . .... .. . . . .. ...... . . . 599 
MT·180 l. ........ .. . . . .. .... . Call 

NEC 
3510 . ... . $1490 3530 . . . .. $1490 
3550 . . .... 1845 7710 .. . . . . 1949 
7715 . . . . . . 2099 8023 ....... 399 
NEW NEe 2000 . .. . . . .. ... . .. Call 

OKIDATA 
Ml·82A . . .. . . . .. . ... ... . . .... 389 
Ml·83A ... . ... . ..... . . . . . ... . 595 
Ml·84 Par. . . ... . . . .. . . .. . ... 979 
Ml·92 ... . .. .. ... . . . .. . . . . . ... 489 
Ml·93 . ... . .... . ... . . . . ... . ... 839 
Pacemark 2350 . . ... . ... . . . . .. Call 
Pacemark 2410 . . ... . . ..... . .. Call 

aUME 
Sprint 11/40 . . . . .. . . . . . . .. . . . 1339 
Sprint 11155 .......... . .. . . . . . Call 

SILVER REED 
EXP 500 Par . . . . .. .... . . ...... 459 
EXP 550 Par .................. 659 
EXP 550 Ser. ' .. . .............. 689 

TEXAS INSTRUMENTS 
TI·810 Basic ... . ....... .. .... 1199 
TI·810 Package . . .. .. ... . . ... 1549 
TI ·810 lO .... . . . . . . . . .. .... . . 1919 
TI ·820 Basic ......... ... . . ... 1549 
NEW TI·850 . . . . . ... .. ... : ; .. : 

AMDEK 
Color I ... . . .. . . ... ......... . $279 
Color I + .... . ... .. ....... . ... 319 
Color II (RGBI .. . .... . .. ..... . 399 
ColorIlI(RGBI ... .. .... ... .... 349 
300 G (12"greenl ... ..... . . ... 135 
300 A (12"amberl .. .. ....... . . 149 
310 A (IBM PCI .... . .... • . .... 175 

BMC 
15 MHZ 112"greenl ............ 79 

NEC 
JB·1260 (12"green l ....... . . . .. . 99 
JB·120': 1 12"greenl ..... .. . . . . . 149 
JC·1212: (12"colorl. . . ... . . . .. . . 339 
JC·1203(12" RGBI ..... ... ..... 549 

ZENITH 
Z·122 (1 2';9reenl .. .. . . ........ 109 
Z·123 1 12",amberl . . . . .. ... .. . . . . 135 
Z·131113"color + gr .I ..... . .... 299 
Z·135IRGBI . . . .. ..... .. . ..... . 519 

-HARD DISKS­
CORVUS 
Model 6 ......... ... .... .. .... 2120 
Model11 ..... . ...•. . ...... . . 2970 
Model 20 .. . .. . .. .. . . ........ 3820 
Omninet6 . ..... . . ... . . . .. . .. 1950 
Omninet 11 ......... . .. . . . ... 2800 
Omninet 20 .... . . . .. . . .. . .... 3650 
Miror·Back·up . .. ... . . ........ 670 

PERCOM 
Call for best price! 

KONAN 
SPECIAL! 5Mb. for S·100 . .... 1629 

- DISKETTES-

3M/Scotch 
5%" ... $21.95 
(Single Sided. Double Densityl 

5~" ... $30.95 
IDouble Sided. Double Densityl 

Call us for the lowest 
prices on other 

popular diskettes! 
If you can't find what you 
need listed here,just call for 
the best prices on the items 
you require. 

N.Y. residents .. add appropria te sales tax . 
W e accept VI SA and Master Card. Personal 
and company checks,allow2 weeks to.clear. 
C.O.D.'s rsquire a 26% deposit. All prices 
and oHers.may be withdra:wn w ithout notice 
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Unix as .a.n .· Application 
Environnt'ent 

A tools approach to the needs of the business community 

The operating system defines a 
computer's environment. And the 
first requirement of ari eryvironment 
is that it be n~liable. Users need a 
robust . software foundation-one 
that's not susceptible to a ~tash yet ·is 
able to exit grac~fully when neces­
sary. The ,systerri's stability should 
quell the nee,d for release~ of neW ap­
plications, and the spohsciring organ­
ization should provide reliable sup­
port . Generally speaking, the oper­
ating system should be l!'ature. 

Users als~ have $econdary·neeps. 
The operating system must provi<;le 
a. . framework for its two ' kinds of 
lisen~: the developers and the end 
users. Developers are most produc­
tive whim they have good tools to aid 
the programining process. These 
tools include languages, debugging 
aids, text editors, and other utilities. 
End users have an entirely different 
set of needs. They should be isolated 
from the esoterica of the computer 
and be given something that is easy 
to use. 

Finally, various technical featUres 
are needed: . 
• the ability to handle multiple users 
• interprocess communication and 

concurrent operations so th,at 
users and their tasks can work 
together 

by Mark Ktie,ger and Fred Pack 
• communication capability so that 

users on different machines can 
wor\< together . 

• file locking sci that iIsers dd not get 
in each others' way . 

• a rich set of utilIties so that we are 
spared from having to create our 
own routines 

• portability so that the programs 
we write today will continue func­
tioning in the advartced machines 
available in the fut~te, 

• a huge body of applications so that 
the computer can . immediately 
perform useful work for us 

Because it meets these criteria, ~e 
believe that the Unix operating sys­
tem is one of the systems of choice. 

:;" . 
General Software Problems 

Unfortunately, .most designers of 
operating systems neglect the heeds 
of the end user. The early d.~signers 
did~'t expect'th~4- sy;;tems to be used 
in the mass market, and later design­
ers patterned their products after the 
originals to provide compatibility. 
Furthermore, most c<;>mputer users 
were technically adept; system soft­
ware "hand holdihg" wasn't neces­
sary. Finally, until quite recently 
microcomputers' limited computac 

tional power kept deSigners from de-

voting the machine resources re­
quired to make the system software 
easy to use. 

These historical problems are being 
overcome due to the dramatic drop 
in microcomputer prices and the in­
crease in computer . capabilities. 
Stated simply, a: low-cost computer 
must not require extensive operator 
training. The typical computer user 
is someone with a problem to solve, 

. not a computer professional. 
The increased computer "horse­

power;" storage, and graphics capa­
bil,ities t,hat are standard today per­
mit the system designer to make the 
system Wyutely more pleasant to use 
fbr both cdmputer professionals and 
the problem solver. 

The historical problems of operat­
ing systems center on their tenden­
cy to be cryptic, unfriendly, and un­
standardized. Phrasing a command 
preciseiy can require extensive study 
, of a dense, technically oriented, and 
lUsually poorly worded system man­
ual. Occasionally, machines respond 
even to proper commands with 
system-error-messages such as 
BOOS ERROR or ERR ON DEV Oil, 
which are incompr~hensible. The 
user may find that his data is lost 
because he forgot to issue the SYNC 
command when he turned off the 
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machine. 
Integrated software application 

packages such as 1-2-3 from Lotus 
Development and Visi On from Visi­
corp provide session guidance, com­
mon data and command structures, 
and consistent documentation. How­
ever, a fully integrated environment 
can be achieved only by the underly­
ing operating system. Apple's Lisa is 
the first of such systems. Lisa pro­
vides extensive graphical representa­
tion, lets users issue commands 
without keying, and can exchange 
data with all the integrated applica­
tions. 

Alternatives 
Several operating systems are vy­

ing for a significant share of the 
microcomputer marketplace. The 
primary ones are CP/M, MS-DOS, 
Pick, and Unix. Lisa-style operating 
systems will soon be contenders. 

CP/M: CP/M was the first signifi­
cant microcomputer operating sys­
tem. Consequently, it has the largest 
collection of application software. 
Because the older microcomputers 
had limited power, CP/M did not pro­
vide sophistication for either devel­
opers or users. Updated versions 
have added concurrency, multiuser 
capability, and portability. Many of 
CP/M's features have become de facto 
standards because of CP/M's popu­
larity on 8-bit computers; however, 
CP/M is hampered by its limited 
abilities. 

MS-DOS: MS-DOS, designed for 
the newer 16-bit machines, remains 
largely compatible with the com­
mand syntax of CP/M. This has 
proven to be a winning strategy, and 
MS-DOS is very successful. At this 
time, MS-DOS is not portable and 
runs only on the 8086 microprocessor 
family. MS-DOS is evolving to more 
closely resemble Unix, by mimicking 
the tools approach and file structure, 
which is so useful for program devel­
opment and applications. 

Pick: the Pick operating system, an 
applications environment, was de-. 
signed around databases and query 
facilities, which means it is easy to 
use. Because it permits programming 
only in BASIC, it is not efficient for 
math or computational applications. 
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Of course, a good deal of data pro­
cessing is concerned specifically with 
databases. Pick is portable and runs 
on a wide range of machines. Origi­
nally designed for larger machines, it 
has the sophisticated facilities busi­
ness users demand. 

Unix: the Unix operating system, 
designed by Bell Laboratories 10 years 
ago as a program-development base, 
originally ran on minicomputers. It is 

Several operating 
systems are vying for a 
significant share of the 

microcomputer 
marketplace. The 

primary ones are CP/M, 
MS-DOS, Pick, and 

Unix. 

very portable and has migrated both 
up- and down-scale. Though a fine 
development system, until recently 
Unix lacked application programs 
and was not for the end user. It has 
always provided an integrated, con­
sistent, and powerful environment to 
software developers through the 
tools approach . We'll discuss Unix's 
strengths, weaknesses, and potential 
in greater detail later. 

Lisa: the Lisa-style operating sys­
tem will have a profound effect on 
the front-ends of all future operating 
systems. A Lisa user sees a graphics 
display with pictorial representations 
instead of words. He operates the 
system by manipulating a mouse, 
which moves the cursor among the 
pictures (or "icons"), each of which 
signifies a command or the data to be 
handled. In addition, extensive use 
is made of windowing, which en­
ables the user to see several displays 
at once. 

Mice and windows are proliferating 
in new application designs even for 
other operating systems. For in­
stance, Multitool-Word, a new word 
processor from Microsoft, uses a 
mouse and multiple windows, as do 
Visi On and the Unipress EMACS ex­
tensible screen editor for Unix. 

Strengths of Unix 
Unix has a reputation as the best 

environment for writing and main­
taining programs, but it is considered 
a poor basis for end-user applica­
tions. We feel that the acclaim is just­
ly deserved, but the negative senti­
ment is not as appropriate regarding 
applications use. 

Unix is multiuser: because the cost 
of a machine is borne by several 
users, it can be lower than multiple 
single-user alternatives. Other oper­
ating systems are moving toward 
multiuser capability, but Unix has 
always had this facility. 

A less obvious advantage of multi­
user systems is the availability of 
shared data. Most applications rely 
on a database of some kind, and this 
data is usually of general interest to 
the user community. While networks 
of single-user machines can theoret­
ically access a common data bank, in 
practice this is a cumbersome 
process. 

Another inherent virtue of multi­
user systems is the ability to develop 
software jointly. Large projects re­
quire many people, and the in­
dividually created components be­
come integrated during the course of 
the project. Interim testing and final 
integration are greatly simplified 
when all the components reside on 
the same computer. MP/M, a mem­
ber of the CP/M family, is available in 
a multiuser format, as is Pick. Lisa 
and MS-DOS 2.0 are not multiuser 
systems. 

Multitasking capability: the process 
of running more than one program 
concurrently is another asset of the 
Unix system. This permits you to do 
more than one job at your terminal: 
for example, you could query a 
database while printing a lengthy 
report. Most microcomputer operat­
ing systems do not provide this capa­
bility, and even some mainframe 
operating systems limit the scope of 
multitasking. Unix has no built-in 
constraints on the degree of concur­
rent work. 

Unix is the best program-development 
system: though most computer users 
are not programmers, they do rely on 
the programmers' creations. Thus, 
Unix applications can be particular­
ly sophisticated because the develop­
ment environment is so rich . 



A number of standard languages 
are included in Unix, among them C, 
assembler, and FORTRAN. Pascal, 
COBOL, BASIC, and Ada are also 
available. C combines the efficiency 
of assembly-language with the con­
trol structures of modern high-level 
languages. Many applications exist 
for most of the other languages. Unix 
also provides several editors and de-

I 

bugging aids. The standard ed line 
editor is usually supplemented with 
the vi screen editor, which is now 
part of Unix System V. 

The concept of reusable tools per­
mits existing program segments to be 
strung together. Many applications 
require sorting of data, for example. 
Under most operating systems, the 
programmer must either write his 
own sort or obtain a commercially 
available one. Using this sort may be 
a separate job step. As one of its hun­
dreds of built-in utilities, Unix in­
cludes a sort that can be run as a con­
current task or as a separate step. All 
of these utilities can interface with 
either terminals or files and com­
municate with each other. An exam­
ple is the /ROB database package. 
/ROB is a collection of approximate­
ly 40 interacting tools that let you 
build a relational database without 
writing a single program. 

An advanced file system: historically, 
operating systems organized files in 
a "flat" structure so that users' data 
and programs were commingled. As 
system complexities and disk sizes 
grew, flat file systems became in­
tolerable. Unix provides a far ad­
vanced method of managing data 
and programs: the tree-structured file 
hierarchy. 

In Unix, files are members of direc­
tories, which are themselves mem­
bers of higher-level directories. Data 
and programs can therefore be orga­
nized coherently according to need. 
Any file or directory can be protected 
against unauthorized access. This 
protection extends to read/write/ex­
ecute access for specific users, groups 
of users, and the entire user com­
munity. The file system is easily 
navigable from within programs or 
the command line. 

Unix has extensive communications 
capabilities: standard Unix utilities 

transfer files between computers. In 
addition, the communications pack­
age permits a user to pass through 
one computer and log into another. 

Weaknesses of Unix 
The most often cited criticisms of 

Unix are its "user unfriendliness;' its 
tendency to destroy files when the 
hardware crashes, its lack of record 
interlock needed to permit multiple, 
simultaneous write access to shared 
data, and the lack of a body of avail-

RECORDS SORTED 

If you are serious about dBASE II,TM 
you need DBPlus.™ This program 
runs outside of dBASE II,TM and per­
forms the following important 
functions on dBASE II™data files: 
• Sort 
• Compress/Decompress 
• Transform 
DBPlus ™ is designed to free you 
from the chore of typing, or 
memorizing a new language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 
SORT 
DBPlus ™ can sort a data file up to 
15 times faster than dBASE IfM on a 
single field; 32 fields may be sorted 
in a single pass, and each additional 
field requires 1% more sorting time. 

Circle 214 on inquiry card . 

able applications. Until recently, the 
Bell System seemed unconcerned 
with the commercial potential of its 
Unix product and thus did not take 
the steps needed to ensure its success 
in the marketplace. 

User unfriendliness: Unix was de­
signed for computer professionals, an 
audience that appreciates terse com­
mand syntax because a minimum of 
keystrokes are needed to get results. 
Thus, to copy files you enter cp in­
stead of "copy." This minimalist 

COMPRESS/DECOMPRESS 
A copy of any dBASE IrMdata file, 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs, when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 
TRANSFORM 
You can now modify the structure 
of any data file, by adding, deleting, 
and modifying fields, without any 
programming knowledge. 
dBPlus™ can also create a new 
file which is compatible with 
WordStariMailMerge.™ 
Now retailing for $125. 
Manual and demo available. 
Call for a dealer near you. 
HumanSoft 
661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 
Dealer and distributor inquiries invited! 

dBAS E II is a registered \radcm;,rk oi AshtonTatc.lnc. 
WordSlilT/MailMcrge is a r?gistcrcd trademark of MicroPro. lnc. 

DI1Plu5 is a registered Iradcm;lrk of HumanSo(t 
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philosophy extends to the Unix 
manuals, which require considerable 
study to comprehend. Few examples 
are given, which further makes the 
system difficult to learn. 

In reality, Unix is no harder to use 
than any command-line-oriented sys­
tem. You must learn the syntax of the 
commands, and Unix cannot be 
faulted for having so many com­
mands; these commands, after all, 
are what give it great power. The 
commands use a standard format 
and syntax, unlike some competing 
products. In addition, the develop­
ment of new menu-oriented shells is 
making Unix more accessible to the 
end user. The documentation is im­
proving considerably, and numerous . 
books have been written on Unix, 
which improve the learning process. 

Propensity to destroy files: the 
criticism goes back a few years. 
Because Unix uses a "write behind" 
file mechanism to improve disk per­
formance, there is a risk of file cor­
ruption or data loss if the hardware 
is not properly turned off (e.g., dur-

ing a power failure). Such file losses 
occurred with regularity years ago; 
however, recent improvements have 
made Unix at least as robust as other 
systems. 

Lack of record interlock: the lack of a 
record-interlock feature has been a 
serious impediment to widespread 
commercial use of Unix. Most data­
processing applications require users 
to share a common database, and, as 
discussed earlier, Unix made shared 

Unix comes with C and 
FORTRAN, and other 

languages are 
becoming available as 

demand increases. 

data possible by its multiuser nature. 
Unfortunately, Unix did not protect 
these files against simultaneous write 
access, which created the risk of file 
degradation. Of course, application 
developers could arrange for their 
own protection, and many did. Even 

so, the operating system is the best 
place for such protection, and Unix 
has not had it until recently. 

The Bell System: another criticism of 
Unix has been that it is a creature of 
the Bell System, whose interests may 
not correspond to those of the com­
mercial computer world. This obser­
vation has certainly been valid, and 
as Unix progressed (without com­
plete upward compatibility) from Ver­
sion 6 to 7, and later from System III 
to V, observers had the right to feel 
that the system was too unstable for 
them to rely on. 

Bell has clearly responded to those 
objections: the royalty fee has been 
reduced, the company has promised 
that it will not make future enhance­
ments at the expense of compatibili­
ty, and Bell Labs has begun working 
closely with the major hardware 
manufacturers so that Unix can be 
available in a standard manner on all 
the popular 16-bit microprocessors. 

Unix as an Applications Base 
Unix is a sound vehicle for appli­

_____________________________ --, cations programs. The body of exist-

WE ~~E 
WON 

THE PRICE WAR 
I n every battle, we came up the victors. Not only in price, 
but in service and support as well. 

Call to order: 1-800-157-5117 
(in NJ 609-424-4700) 

Intertec Data Systems 
Corvus Concept 
Corvus Hard Disk 
C. Itoh Printers 

7nRl ~fiilfK{ 
TriStar Data Systems 
2 Keystone Avenue 
Cherry Hill . NJ 08003 
609-424-4700 
215-629-1289 

WE SERVICE WHAT WE SELL 
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ing, commercially available Unix 
applications is not yet very large 
because until recently few microcom­
puter manufacturers supplied Unix 
with their machines. Applications are 
written as authors see a new market 
develop, and authors can reliably be 
expected to service the Unix area, just 
as they have flooded the MS-DOS 
arena, which did not even exist two 
years ago. 

For years Unix has been the 
primary system in many research 
labs and engineering firms . These 
centers have designed many applica­
tions for internal use, and some of 
these are now appearing commer­
cially. 

Languages: Unix comes with C and 
FORTRAN, and other languages are 
becoming available as demand in­
creases. Thus, both RM and CIS 
COBOLs, which are very popular on 
CP/M systems, now exist for Unix. 
BASIC from Microsoft and SMC have 
been ported. The first Ada imple­
mentations have been for Unix 
because Unix offered the best devel­
opment base for its authors. Pascal, 
BASIC, and FORTRAN from SVS are 



NEVADA @ 
CO O[,. a.......-.I --

each! 
A HIGH CALIBER COMPILER FOR CP/M: 

Teachers praise Nevada COBOL. Ex­
tremely easy to learn , easy to use. Nevada 
COBOL is installed in hundreds of high 
schools, colleges , and universities . Its ex­
cellent documentation, 165 pages with an 
index, also serves as a classroom text. 
And, students love Nevada COBOL. It's 
the affordable, easy to use COBOL. Imagine 
-being able to do advanced projects at 
home, and "no more long waits at the com­
puter center." 
Nevada COBOL. A compiler based upon 
the ANSI-74 standards with some level-2 
features . COPY, CALL ... USING ... CANCEL, 
PERFORM ... THRU .. TIMES ... UNTIL, 
IF ... ELSE .. . NEXT SENTENCE, AND/OR, 
DEPENDING ON , INSPECT, TALLYING, 
REPLACING . And more. Much more. 
Applications Programmers proclaim 
Nevada COBOL the best compiler for devel­
opment. It 's fast. It's compact. It's portable . 
Better yet , you can distribute your object 
programs, royalty free. 
Take advantage of our money back guar­
antee. If you are not completely satisfied , 
just return the package - in good condition , 
with the sealed diskette unopened-within 
30 days, and we will refund your money. 
A powerful addition to their microcomput­
ers. Since December 1979, when we ran 
our first ad in Byte magazine, thousands of 
users worldwide have discovered Nevada 
COBOL. There's even an established 
Nevada COBOL Users Group! 
Join theml Order nowl 

ELLIS COMPUTINGTM 

ALSO AVAILABLE: 
NEVADA FORTRAN™_ $29.95 
NEVADA PILOT™ $29.95 
NEVADA EDITTM $29.95 
COBOL APPLICATIONS 
PACKAGE 
BOOK 1 _ _ _ __ $ 9.95 

Commodore-54 version available from Commodore Business Machines. 

MAIL TODAY! To: Ellis Computing , Inc. 
3917 Noriega Street 
San Francisco, CA 94122 
(415) 753-0185 

The CP/M® Operating System, an 8080/8085/Z80 microprocessor, and 
32K RAM are required . 

Software Packages: 0 COBOL 0 FORTRAN 0 PILOT 0 EDIT 

Diskette Format 8" 0 SSSD (Standard IBM 3740 format) 
5 '/." 0 Apple CP/M 0 Xerox 820 (Kaypro) 0 Osborne 
o Televideo 0 Micropolis Mod" 0 North Star DO 0 North Star SD 
o TRS-80 Mod I with CP/M @ 4200 hex 0 TRS-80 Mod IIMapper 
o Heath Hard (Z-89) 0 Heath Soft (Z-90) 
o Superbrain DD DOS 3.X (51 2 Byte sectors) 
Shipping/Handling Fees. Add $4.00 lor Ihe first package and $2.00 for each additional 
package. OVERSEAS add $ 15. 00 for Ihe first package and $5. 00 for each additional package. 
Checks must be ,n U.S. funds and drawn on a U.S. bank! 

Send my order for _ _ _ packges @ $29.95 each Total ___ _ 

COBOL Applications package @ $9.95 each Total ___ _ 
In CA add sales tax ___ _ 

o Check enclosed Shipping/handling ___ _ 

o MasterCard 0 Visa Total ___ _ 

# ______________ Exp. Date _____ _ 

Signature ___________________ _ 

'Ship to: 
Name ____ ~-----------------

Streel ____________________ _ 

City/$Iale/Zip __________________ _ 

CPIM ,s a reg,stered trademark 0 1 D'g ,tal Research . Inc TRS-80 is a reg,stered trademark 01 Tandy Corp . Apple " is a trademarkol Apple Computer. Inc. Osborne is a registered trademark 
01 Osborne Computer Corp Xerox 820 is a trademark 0 1 Xerox COTp. Kaypro 'S a trademark 01 Non·linear Sys. Heath/Zenllh is a trademark 01 Heath Corp . IBM 's a trademark ol lnlernational 
Bus,ness Mach,nes. Corp Nevada COBOL. Nevaqa FORTRAN . Nevada PILOT. Nevata EDIT and Ellis Compu ting are trademarks 01 Ellis Compuling. Inc. © 1983 Ellis Compuling. Inc. 
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available from certain hardware 
manufacturers. 

Menu systems: the "user unfriend­
liness" issue has been disposed of by 
front-ends to Unix, which replace the 
command-line interpreter (shell) with 
a formatted screen that displays a 
menu. For example, Fortune and 
Altos Unix machines both include a 
menu shell. In addition, Unipress's 
menu system can be tailored easily 
either as a replacement Unix shell or 
as a front-end to any application. 
Properly configured menus can 
significantly reduce the learning 
period and error rates and guide the 
user. 

Word processors and editors: Unix in­
cludes both word processors and text 
editors: the nroff/troff package is ex­
tremely powerful, although difficult 
to learn and use; the ed line editor 
has recently been supplemented with 
the full-screen vi product. 

Software vendors are now provid­
ing excellent additional tools. The 
XED, Horizon, LEX, and the Fortune 
Forword word processors have fea­
tures heretofore available only on ded­
icated word-processing II1achines. 

EMACS is a screen editor that has 
migrated to Unix from its origins on 
DEC 10/20. This product has extraor­
dinary powers; for example, multiple 
windows enable several files to be 
edited simultaneously, and a built-in 
compiled MLISP programming lan­
guage provides great extensibility. 

Spreadsheets: the microcomputer 
age was to an extent built upon the 
spreadsheet. Such programs are now 
available for Unix. The Unix environ-

ment is so powerful that sprea,d­
sheets like Ultracalc have no practical 
limits on the numbers of rows or col­
umns. Unicalc is compatible with 
Visicalc and Supercalc. Both these 
spreadsheets are written in C, so they 
can be placed easily on any Unix 
machine. Multiplan is also available. 

Database and ISAM: because Unix 
itself does not provide a keyed file 
mechanism, products have been 
written to fill this need. (Only Pick 
has been designed with a built-in 
database.) A variety of modern rela­
tional databases are now available. 
Mistress, Informix, Unify, Ingress, 
and /RDB are all tailored for Unix. 
Some of them also support query 
languages. 

Programmers often want to access 
data based upon a key or index, with­
out needing a full database system. 
The Phact ISAM (indexed sequential­
access method) system from Uni­
press enables the C language pro­
grammer to build and maintain so­
phisticated multi-index, variable­
length record, ISAM files. The Infor­
mix package also has an ISAM 
system. 

Emulators: because so much soft­
ware is designed for the older 8080/ 
Z80 CP/M computers, several Unix 
software houses have written emula­
tion packages that can interpret CP/M 
object code. This capability vastly ex­
tends the range of usable applications 
for Unix. Because Mimix, an 
emulator for CP/M, is written in C, 
it is portable and runs on PDP-ll, 
VAX, 8086, and MC68000 Unix sys­
tems. The Bridge is another example. 

Emulators for MS-DOS, Apple 
DOS, and CP/M-86 should be avail­
able soon. 

Business applications: the word pro­
cessors and spreadsheets mentioned 
above are the first step toward full 
business applications. In addition, 
now that COBOL and BASIC func­
tion on Unix, a tremendous body of 
application software for business can 
be ported to Unix. The Open Sys­
tems and MBSI financial packages 
already function on Unix, and others 
are following. 

Summary 
This powerful operating system is 

demanding new applications; its soft­
ware foundation is growing, and Bell 
Labs' decision to lower royalties and 
work with equipment manufacturers 
is giving Unix a needed push. As a 
result, great numbers of microcom­
puter users are being attracted by this 
multiuser operating system, no 
longer labeled unfriendly since the 
implementation of front-end menus. 
The Unix system is catering to the 
needs of both developers and end 
users, and a continued increase in 
widely known business applications 
will ensure that Unix meets its 
potential.. 

Mark Krieger earned an M. S. in computer science 
from Pratt Institute and was a visiting computer 
scientist at CERN in Geneva, Switzerland. He is 
president and cofounder of Ullipress Software. 

Fred Pack earned an M. B.A. from New York 
University. He is vice-president and cofounder of 
Unipress Software (1164 Raritan Ave., Highland 
Park, NJ 08904). 

DAT~ TRANSFER PROBLEMS? ~_VER_SION_S ------I 
Runs On Reads/Writes 
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Is REFORMATTER® Diskette Conversion Software 

• Avoids serial communication protocols. 
• Needs only one system to transfer data. 
• Converts source code and data fi les. 
• Allows 2-way transfer. 
• Quick, reliable, and inexpensive . 

---
CPIM ~IBM 3740 
CPIM ~DEC RT-11 
CP/ M-86' ~ IBM 3740 
CROMIX ~DEC RT-11 
DEC RT-11 '~CP/M 

MS-DOS' ~ IBM 3740 
TRSDOS II ~CP/M 

. TRSDOS II ~DEC RT-11 

I PRICE : $249 ' $350 

Requires 8" floppy drive. 

(415) 324-91 14 TWX: 910·370·7457 
467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301 

Circle 309 on inquiry card. 



Even if your business isn't pictured here ••• 
CADO has the computer system you need. 

Whatever you sell- product or service-if you're in 
business with CADO . . . you're in business. 

It's that simple. CADO has a computer system to help 
you keep track of every side of your specific business­
inside and outside. 

Here's why more and more businesses are choosing 
CADO: 

EXPERIENCE. CADO has been installing turnkey solu­
tions to specific business problems for ten years--an eon 
in high-tech time. 

SOFTWARE. Hundreds of programs are available 
through CADO's vast Distributor network. Your nearby 
CADO office has a staff of professional programmers 
who can also design or adapt an application tailored to 
meet your exact needs. 

EXPANDABILITY. You can start with a desktop system 
(video terminal and printer) and grow- with CADO-to 
a 64-terminal system with 1.1 billion bytes of storage. The 
fact is, the CADO supermicro outperforms many mini­
computers that cost tens of thousands of dollars more. 

Complementing all that data processing power, you 
get CADO's exclusive WordBase~M which combines power­
ful data capture techniques and output control with com­
Circle 75 on inquiry card. 

plete word processing capabilities. Word Base does all 
your word processing, lets you generate custom reports, 
prepare forms, and create unique data bases-all with­
out hiring a technical staff. 

So whatever business you're in-put yourself in 
this picture. Call 800·556·1234, ext. 128; in California, 
800·441·2345 ,ext. 128 for the name of your nearby 
CADO Distributor. Or send in the coupon below. 

I CADO--------------·BY-9 
A co~rfEL COMPANY 

CADO Syste ms Corporation 
2055 West 190th Street • P.O. Box 3759 • Torrance, CA 90510 
(213) 323-8170 • Telex 66-4711 CADO TRNC 

My business is ________________ _ 

Please rush me mare information now about the CADO system 
I need. 

NANE. ___________________ _ 

TITIJ:.E ____________________ _ 

COMPANY __________________ __ 

ADDRESS, ____________ PHON ..... E ____ _ 

CITY _________ STATE _____ ZIP _ _ __ _ 
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How HP business graphics 

Enhance your reputation for being more pro­
fessional' persuasive, credible and effective 
than your competition with the new liP 7475A 
Business Professional's Plotter. 

Make a first impression that lasts 
The vital importance of graphics to today's business professional 
cannot be overstated. In survey · 
after survey, statistics prove 
graphics can help .you· 
spot trends and relation- . 
ships quickly, 
analyze data 
accurately, and 
communicate 
your ideas 
with more 

clarity 
and power 
than in any 
other way. 

Even more im­
portant, graphics 
can actually increase 
personal and company 
productivity. And -:reate a 
first impression of quality and 
professionalism that lasts and lasts. 

Graphics: the end to meetings 
that go nowhere 
In a fascinating research project conducted by The University of 
Pennsylvania, 123 MBA candidates were involved in a study 
designed to test the effectiveness of business graphics in meeting 
situations. The results were startling. In the group where visual 
aids were used: 
• Meetings were shorter: The study showed a 28% reduction in 
meeting length when transparencies were used. 
• Group consensus was faster: Agreement was reached by 79% of 
the group using transparencies, compared with only 8% among 
the control group using no visual aids. 
• The decision process was accelerated: 64% of study participants 
said they made their business decisions immediately after the vis­
ual presentation. When overheads were not used, the control group 
said they delayed decision-making until some time after the group 
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discussion following the presentation. 
• Presenters with visual aids were perceived as being more profes­
sional, persuasive, credible and effective than those not using 
visual aids. 

Now, with the new HP 7475A Business Professional's Plotter, 
your meetings can have immediate and productive results like 
these. 

How the quality look 
of HP graphics can help 
The way you present your information can be equally as important 
as the actual information you're presenting. And that's where the 
new HP 7475A Business Professional's Plotter lets your profes­
sionalism shine through. 

Standards unsurpassed in the 
plotter business 
The technical standards of the HP 7475A have no equal for pro­
ducing quality graphics. With a resolution of one-thousandth-of-an­
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point) assures that intersecting 
lines and circular shapes will meet exactly. The result is high-quality 
charts and graphs you'll be proud to present. 

Why 6 pens when experts say 4 will do? 
Graphics industry experts maintain that 
good graphics contain four colors per 
chart. But Hewlett-Packard goes the 
experts two better by providing a 
six-pen carousel, so you can 
store and use pens of different 
widths - thick pens for 
bold headings and thin 
pens for details. And 
with six pens, you 
won ' t have to 
waste valuable time 
(:hanging them. That's 
important when "the 
boss wants to see your pre­
sentation in twenty minutes!" 

With the HP 7475A, you also 
get automatic pen capping to pre­
vent pens from drying out between 
uses , and special " pen damping" 
(gently lowering the pen to the paper or 
transparency) to increase pen life and ensure better line quality ... 
use after use after use. You also get a rainbow of 10 colors to 
choose from , in two line widths. 

Your choice: 2 paper sizes and today's 
most popular graphics software packages 
While most professional business applications will be satisfied with 
standard 8Y:! x 11" paper or transparencies, the HP 7475A adds the 



can be the key to your success. 

capability of plotting on larger 11 x ' 
17" media, too. The larger plots are 
especially well-suited for time lines, 
PERT charts, schematics and engineering 
drawings. 

Best of ali, you don't have to be a programmer 
to produce quality graphics on the HP 7475A. 
It's supported by a variety of professional graphics 
software packages for both HP and non-HP desktop 
and personal computers. 

Naturally, speaking of software compatibility leads us to 
hardware compatibility . .. . 

Compatible with almost any personal 
computer in the marketplace today 
With two interfaces available, the HP 7475A quickly "makes friends" 
with most models of today's most popular personal computers, 
including IBM~ AppleJM CompaqJM Osborne® and Commodore™ 
--as well as a host of HP computers. 

The cost? Surprisingly affordable 
The new HP 7475A Business Professional's Plotter is an amazingly 
affordable $1895. When you consider that a typical fee for a single 
five -color transparency from a graphics service is $50 - and that 
the same transparency can be prepared for about $1 in materials 
on the HP 7475A- the return on your investment is almost 
immediate. 

Another choice: HP's low-cost, 
high performance 
Personal Computer Plotter 
For the "business on a budget:' you may also want a look at our 
2-pen Personal Computer Plotter, the 7470A. Its low cost (only 
$1095) is as remarkable as the quality of its plots. With many of 
the same features as the new HP 7475A, the HP 7470A plots 
on a single paper size (8Y:! x 11 "). It stores and caps two pens, 
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and you can easily change the pens 
yourself for multi-color plotting. Best of 

all, the HP 7470A 2-pen plotter lets you 
turn your personal computer into a personal 

graphics workstation for only $1095. 

Send for your FREE "Better 
Presentations Package" today! 

For a FREE sample plot, overhead transparency, and more 
details, mail the coupon below today. We'll also enclose a list 

of software packages you can use with the HP 7475A or HP 7470A. 

For the name of your nearest 
Hewlett-Packard dealer call 
toll-free 800-547-3400. 
11 01303 

Flin- HEWLETT 
':1.:. PACKARD 

r----------------------, 
YES! I'm ready to gain a reputation for being more profes­

sional, persuasive, credible and effective than my competition. 
Please send me your FREE "Better Presentations Package;' so 
I can learn more about the new HP 7475A Business Profes­
sional's Plotter and the HP 7470A Personal Computer Plotter. 
I understand I will receive this valuable package without cost 
or obligation. 
Name Title ______ _ 
Company _________________ ___ 
Address __________________ __ 

City/State & Zip ______________ _ 
Phone Number ( ___ ), ____________ _ 
My computer is _______________ _ 

Send to: Hewlett-Packard 
16399 W. Bernardo Drive, San Diego, CA 92127 
Attn: Marketing Communications 11 303 BTO 

L ______________________ ~ 
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Usenet 
A Bulletin Board for Unix Users 

You can easily connect to a nationwide network of Unix enthusiasts 

Although they aren't as well known 
as Unix text editors and program­
development tools, Unix communica­
tions programs are powerful pack­
ages that provide access to Usenet, 
an electronic network that links Unix 
users around the country. You need 
only a Unix system and a modem to 
electronically send and receive mail, 
transfer files, and discuss the delights 
and frustrations of using Bell Labor­
atories' operating system. The com­
prehensive set of networking capabil­
ities even enables you to log in to 
both a local and a remote system and 
work on the two simultaneously. 

The Usenet Network 
Usenet provides a set of programs 

(collectively called netnews) that allows 
messages to be posted in news 
groups, where user-defined topics 
are discussed. Anyone who has ac­
cess to a Unix system running Usenet 
can participate in this network: there 
are no special membership require­
ments. The network is managed and 
maintained cooperatively by volun­
teers. Although no central adminis­
tration exists, individual members 
who devote a significant amount of 
time to Usenet are generally consid­
ered opinion leaders when policy or 
strategy decisions are needed. Mark 
Horton, who works at a Bell Labora­
tories branch in Columbus, Ohio, is 
such a leader. Horton, who became 
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by Sandra L. Emerson 
interested in Usenet while at the Uni­
versity of California at Berkeley, 
helped develop the current Usenet 
programs. He points out that Usenet 
has grown from 50 sites two years 
ago to more than 500 today, with 5 to 
10 new sites joining every month. In 
January of this year, Horton polled 
Usenet members to assess their feel­
ings about a potential surge in mem­
bership resulting from the spread of 
desktop Unix systems now available 
at more popular prices. Although 
some members were concerned that 
the network might become over­
loaded, the general sentiment was in 
favor of continuing to allow anyone 
with access to a Unix system to join. 

Participation in Use net 
To set up a Usenet site, you need 

a Unix system, a modem (preferably 
an auto-dial type), and disk storage 
to cope with the flood of messages 
that Usenet will unload once you are 
connected. It's not unusual for a large 
Usenet site to have more than 2 
megabytes of messages in its queue. 

The C-Ianguage Usenet programs 
run under the Unix operating sys­
tem, but physical networks other 
than Unix's native uucp (Unix-to-Unix 
copy) can be used to carry the news: 
for example, gateways exist on a 
limited basis to the Defense Depart­
ment's ARPANET and IBM's Bitnet. 
The majority of sites, however, use 

the uucp programs because they are 
already supplied with the rest of the 
Unix software and their use requires 
no special hardware. 

Use net members can sign up for 
any of several dozen news groups on 
topics ranging from assembly lan­
guage to auto mechanics. And any 
user can start a news group. The 
U senet community-currently made 
up of Unix users at universities, 
manufacturers and packagers of Unix 
systems, and providers of Unix­
related services-has already built a 
large, unique, and occasionally rich 
database of news and commentary. 

Usenet's History 
The Usenet software was devel­

oped by a group of programmers­
Steve Daniel, Tom Truscott, Steve 
Bellovin, and James Ellis-at Duke 
University in the spring of 1980. The 
first connection they made was to the 
neighboring University of North 
Carolina. Prior to the development of 
Usenet, Unix users could send elec­
tronic mail and files from point to 
point using the existing Unix network 
facilities, but no larger organizational 
framework or technical support was 
available for pooling news from a 
wide reading audience. 

Version A of the Use net front-end 
software was originally intended for 
use by the members of Usenix (uni­
versity Unix users group) as a means 
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for online publication of their news­
letter, but this implementation never 
really materialized. In the fall of 1980, 
Mark Horton at Berkeley learned of 
U senet and became the first West 
Coast link. After the network was in­
troduced at a Usenix meeting in 
Delaware, several more Unix sites 
were connected to it. Soon Usenet 
sites were scattered across the coun­
try; Oregon's Reed College and the 
University of Oklahoma were early 
members. Shortly afterward, pro­
grammers at Bell Labs (at the mother 
node in Holmdel, New Jersey) took 
notice, and Usenet was strengthened 
by the addition of Bell Labs person­
nel and facilities. With very little 
advertising, Use net gained 50 mem­
ber sites in its first year. 

The Usenet software was original­
ly designed to deal with a volume of 
one or two news articles per week. 
With an increasing volume of mes­
sages (the current level of activity is 
nearly 50 new articles per day), it 
became clear that new front-end soft­
ware was needed. Aided by a tal­
ented young programmer named 

. Matt Glickman, then a high school 
sophomore, Mark Horton and others 
at Berkeley rewrote the Usenet soft­
ware early in 1982. The version B pro­
grams could handle the increased 
volume and, more important, could 
sort the messages by topic. Previous­
ly, messages for all news groups had 
been delivered in the order in which 
they arrived at the news machine. 
The version B programs (B News) 
contributed significantly to the 
growth of the network. The latest 
release of these programs is B News 
2.10 (spring of 1983). The older form 
of the news programs, A News, is still 
in use at two of the original Usenet 
sites. A screen-editing front-end 
package called notesfiles is also 
available at some Usenet sites. 

Between releases of front-end soft­
ware, any Usenet member may sug­
gest improvements or solutions for 
bugs and post them in a news group. 
They are then distributed to the net­
work from news groups such as 
net.sou rces. ' 

When a new member joins Usenet, 
a neighboring site sends a copy of the 
source for the news programs and 
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documentation to the new site. In­
stalling the programs and custom­
tailoring them to individual needs is 
not particularly complicated; ade­
quate disk storage, however, is quite 
important because the programs and 
documents themselves now consume 
about 700,000 bytes. Because of its 
size, the 2.10 B News release is being 
distributed in Unix tar format 
(suitable for tape or disk) instead of 
through the net.sources news group. 

Finding your nearest local site is a 
key part of getting on Usenet, either 
as a new site or as a user. Because 
there is no central distribution point 
for the Usenet programs, the spread 
of both news and software depends 
on the cooperation of member sites · 
in forwarding materials to their part 
of the network. 

It's a Bulletin Board 
Although the protocols of getting 

on Usenet and adding or reading 
messages are slightly more elaborate 
than those for The Source or Compu­
serve, Usenet does appear to the user 
as would most electronic bulletin 
boards. Messages are dated and 
posted in news groups, each of 
which is named according to the 
main subject matter of the messages 
it posts. Anyone entering a message 
must decide which news groups 
should receive it. Messages and an­
nouncements of general interest are 
posted to net.general. For example, 
net.general might announce the forma­
tion of new news groups, post trivia 
questions, and relate other miscella­
neous messages, 

As in many information utilities, 
each subscriber can select a personal 
list of topics. However, users may 
read articles from any news group at 
any time. The software can keep track 
of which articles have been read; 
unread articles are listed chronologi­
cally by publication date, beginning 
with the earliest. 

Of the more than 500 official 
Usenet sites, most are at universities 
and Bell Labs research facilities. Each 
site that has an intelligent modem 
(and can therefore forward messages) 
agrees, by convention, to forward 
news to at least two or three other 
machines. This agreement cuts down 

on phone costs and helps distribute 
network maintenance. However, each 
region also has one or more back­
bone network machines that link to 
up to 50 Unix systems. Recently, 
manufacturers of Unix systems and 
software and providers of Unix­
related services have been joining 
Usenet in increasing numbers. The 
user population might therefore be 
shifting from an academic and 
research community to one including 
many representatives from the out­
side world. The Usenet reading au­
dience undoubtedly numbers in the 
thousands. 

A Map of the Network 
Of course, you don't have to be an 

official site in order to participate in 
Usenet. Many Usenet users simply 
obtain accounts on major network 
node machines, such as the nearest 
VAX, and dial into these machines to 
read the news. Users at official 
Usenet sites who have agreed to store 
and forward news set up uucp links 
with the network node machine and 
with their neighboring Usenet 
machines. The uucp programs func­
tion by queueing up work in a spool­
ing directory and performing it at 
times specified in system files. The 
fact that the uucp process always in­
volves copying-copying out work to 
be sent and copying in work to be 
received-is another reason that ade­
quate disk storage is important for 
Usenet sites. Usenet sites poll the 
network on a regular basis, telephon­
ing specific machines at agreed-upon 
times to send and receive work. 

If you own a desktop Unix system, 
to join Use net you will likely become 
an end node connected as a satellite 
to the nearest large Unix system. Par­
ticularly in the San Francisco Bay 
area, some manufacturers of Unix 
systems and software have been 
making their in-house development 
machines available on a limited basis 
for Usenet use. 

Although no formal mechanism for 
network self-study is set up, inter­
ested users periodically measure the 
volume of traffic, make a map of the 
network, and even analyze the con­
tent of network news and post it to 
the appropriate news groups. Several 



1 DRIVE in Cabinet 
40 track single sided . . . . $t99 
80 track (dual sided 40 track) . $299 
t60 track (dual sided 80 track $399 

2 DRIVE Double Cabinet 
40 track single sided .. . . . .... $399 
80 track (dual sided 40 tracks) . $599 
t60 track (dual sided 80 tracks) $799 

1 DRIVE Double Cabinet 
40 track single sided . $259 
80 track (dual sloed 40 track) $349 

Drives in cabinets come assembled 
and tested with power supply . Order 
cab le separately. 

t60 track (dual sided 80 track) $449 

BARE DRIVES ONLY 
40 track single sided . . . . $165 
80 track (dual silled 40 track) $CALL 

t60 track (dual sided 80 track)$CALL 
8 inch Slimline sgl/dbl sided . $CALL 
Winchester Hard Drives 5 Meg . . $399 ' 

CALL IF YOU FIND A LOWER PRICE ON DRIVES 

Hard Drives supporting both DOSPLUS and LDOS 
5 Megabytes of storage . 
10 Megabytes of storage . 

$1390 
. $1690 

15 Megabytes of slorage 
20 Megabytes of slorage 

PRINTERS 

$1990 
$2490 

IL 

~ 
PRINTER CABLES AND 

~I [IA'I ~~~~~~:~~;n~~~~~n~BLE 
:=I~"=II "' PRINTERS 

100 - 120 - 160 CPS Super Sc ript -Subscript 
Bidirectional Logic Seeking Underlining 
Friction and Tractor Backspaci ng Doublestrike 
9X9 Dot Matrix 5,6,81 / 2, 10, 12 and 17 Pitch 
True Decenders Programmable Line Spacing 
High Res-Bit Image Block Graphics SIX (6) MONTH WARRANTY 

GEMINI 10X (9 Inch Carriage, 120cps) Friction and Tractor , ... $CALL 
GEMINI 15 (15 Inch Carriage, 100cps) Friction and Tractor ..... $CALL 
GEMINI15X (15 Inch Carriage, 120cps) Friction and Tractor . . $CALL 
DELTA 10 (10 Inch Carriage, 160cps) Friction and Tractor ...... $CALL 
STAR Printers can be interfaced with most computers on the market today. such as: 
Apple Il.Ile .1I1 1 IBM PC 1 Osborne 1 Heath Kit H89 1 TRS-80 Model I. 11.111.4 .12.16.100 

lenith l89.l90.l100 1 TI99 /4A 1 Kaypro 1 Atari 400.800 I Commodore 64 .Vic 20 
CALL FOR OUR LOW PRICES 

Smith-Corona ® TP-I 
LOW COST LETTER QUALITY DAISY WHEEL PRINTER 

Your choice PARALLEL or SERIAL Interface 

List Price $895 ..... $~ ..... $CALL 

TCS h .. the LOWEST PRICES on IN-STOCK PRINTERSI 
DOT MATRIX PRINTERS LETTER QUALITY PRINTERS 
EPSON RX/ FX 
C ITOH 851DITEC/PMC 
DMP 100 
DMP 200 
DMP 400 
DMP sao 
DMP 2100 
ANADEX 9501 ·A 
CENTRONtCS 352/353 
OKtDATA 

SILVER REED/BMC 1160psl 
BROTHER/COMREX/BMC (t6opal 
DMP 2100 (160/wpl00cps) 
RS DAISYWHEEL II (4Ocps) 
DWP 410 (25cps) 
C ITOH F·1D (40 CPS) 
NEC 352013S30/3550 
NEC 771017730 

320K Bytes Tandon Disk Dnves . . $CALL 
OUADBOARD 64k - 256k memory . clock . senal. parallel S279 
BMC RGB Ultra HI Res Color Monitor S449 
HARD DISKS 

MODEL 12 and MODEL 16 
MODEL 12, 1 dnve . 
MODEL 12, 2 dnves 
TCS MODEL 12 version, 2 Tandon drives (like the origina l ) 

. SCALL 
.. $CALL 
... S2995 

MODEL 16B ... Support up to 6 users. Run your whole office with 
hard disk capabilities for about $1000 per user! 
MODEL 16B, 1 drive 
MODEL 16B, 2 drives 

Model 12 and Model 16 Accessories 
128K memory board (256K Max .) 
128K extra memory chips (RS ) 
128K exira memory chips (TCS) 
Xenix Microsoft Multi-user Basic 
Xenix Accounting Software .... ... . . . 
Xenix Multiplan Spread Sheet Software 
MII112 10 M16 multi-user upgrade kit . 
OTl l Video Terminal 

MODEL IV 

$CALL 
$CALL 

· $629 
· $269 

... $189 
.. $269 
SCALL 
· $263 

. $1339 
· $629 

MODEL IV. 16K Cassette . . ........ .. $825 
MODEL IV. 64K. 2 drives, RS-232 . . ..... .. SCALL 

Model III Color Computer 
All Radio Shack equipment is shipped from our store 

in Brad Texas 

TCS Model IV, 64K, 2 Disks 
Systems come with 180 Day Warranty 

$1499 f~~~\ $1699 
With standard 40 track S.'t~'2. Wilh 2 dual headed 40 
double denSity drives \\ track double density drives 

Over 340,000 bytes. Over 730,000 bytes 
Enhanced Model IV Operating System Enhanced Model IV Operaling System 

Fully assembled and tested systems th at are software compati ble and functionally 
iden tica l to Radio Shack units sold at computer stores for $hundreds more . 

CONTROLLER BOARDS are high qualily double sided epoxy boards with gold 
plated conlac ts. 
POWER SUPPL Y is the finest switching type available . 
MOUNTING HARDWARE includes power and data cables . 
DISK DRIVES are Tandon , the same ones used by Radio Shack .. 

40 Irack, double density. wilh a 5 millisecond stepping rate . 

TCS MODEL III DISK EXPANSION KITS 
1 Coni roller , Power Supply, Mounting Hardware & Inslructions ........... $249 
2 Conlrr"ler. Power Supply, Hardware & one 40 track Tandon Drive . $429 
3 CIJnlrolier Power Supply. Hardware, two 40 track landon Drives .... $598 
3a 1\,13 but with two 80 track drives (dual sided 40s) .. . ... . .......... $791 
3b KII Ihree bul with two 160 track drives (dual sided 80s) . $989 

TCS MODEL IV DISK EXPANSION KITS 
11 Controller, Power Supply . Mounting Hardware. one 40 Track landon Drive $479 
12 Cont ro ller, Power Supply . Mounting Hardware. two 40 Track Tand on Drives $649 
12A Kil 12 but wilh Iwo 80 Track Tandon Drives .. _. $629 
12B Klt12 bul with two 160 Track Tandon Drives 

DAVONG HARD DRIVES 
5 Megabytes of storage 
10 Megabytes of slorage 

from $1295 
$CALL 

15 Megabyles of slorage . $CALL 
Networking systems for multiuser hard 
disks Tape and cartridge back up systems 
are also available for IBM PC. APPLE II . and 
APPLE III . 

High quality slimllne drives 
1st drive w/ controlle r .. 
2nd drive .. . . . . . .. . . .. on ly $229 
Totally compatible With all apple software 

$CALL 

IES Heart of TEXAS 
COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 
Toll Free 1-800-433-5184 Texas 1-817-274-5625 



[Gmpupro® ] 
BYBTEMB CENTER 

By.tem 8 / 1 6 A . . . .. .. $4495 

By.tem 8 / 168 ... . $5395 
By.tem 8 /1 6C . $6895 
By.tem 8 / 16 68K .... .. . $6895 

MUL.TI-PRO ' MP-10 ........ CALL 
By.tem ZSO • • •. ... . .... .... •. $2895 
20 MEG. HARD DISK SUB­
SYSTEM ForALLSYSTEMS $2899 

* F ully Assembled & B urned-In * 
A ll S y stems Include SORCIM 'S S UPERWRITER 

SPELL CHECKER, MAIL LIST & FORM LETTER 
PROGRAMS 
INTERFACER 3-8 Ser,e l A&T 

RAM-1B B4K 9 / 16 A&T 
RAM-21 1 28K 8/16 A& T 

RAM 25! 256K 8 / 16 A&T 
CPU BSK W / CP/ M 6. 4th A&T 
SIX BLOT MOTHER BOARD 

$515 

$415 

$825 
$1395 

$790 
$99 

MORROW II 
MDR W!LIII.RTV .. R •• COM 1 DO 
TE RMINAL & TALLEY 'SARIT PRINTER $ ' .585 

MD3 W / ALL Of THE ABOVE PLUS 
QUEST BOOKKEERNG 

1BMEO. WINCHESTER CRIVE 

SUBSYSTEM 'N / S W FOR THE 
M ICRDOE CISION 

MULT .... va W/3 SERLAL. 
1 PARA., R .T. CLOCK. & INT. 

BU 8U ... V.T.M W/OS 00 DRV .. 
D..JDMA., CP/tv'I & BASIC 

COLUMBIA 
MODEL1eOQ-1 W / SW , K .B . 

ffi 1,895 

$2. 1 95 

$300 

$1.095 

$3,270 

CRT CONT , ZE:.NITH HI- RES RGS 6. GRN MON 

eaGLE P. C.-2 

{~)ACceSS 'M 
COMPLETE PORTABLE W)B4K 

RAM, 7~ AMBER. 2 DRV.. 2 MODEMS. 
MXBO PRNTR, Sep. KB., GRAPHICS 
W/Lot.1!!I of S .W . & TutorU~t'B, USI 1 2~ 
AMBER MON. & Meny Opt.lona Aveil 

PRINTERS 

OAISvWRITER 
TAL.L.EY MT 160L 

EPSON 
MICROBUFFER Sk 
Serta l For Epson 

OKIOATA 

P er ' s a n a l Sp eect") S y sLern 

$2995 

CALL 

CALL 
CALL 
CALL 

$129 

CALL 

$285 

~THE LAST MEMORY~ 
lliW WID RAM $140 

W / fi4K HI-SPO STATIC RAM $269 
OR MIX EPROM & RAM-WILL WORK 
WELL IN NORTH STAR H OR IZON 

~~~ZBOCPU $239 
~~~ W / SERIAL PORT 

A~TER 
GlAZELLE-118-USEPl SYSTE M 

W/XENIX. 82 MB HO. (TAPE 
BACK-UP OPTIONAL] 

B4 K RAM BDW185 NS CHIPS 

BOS7 CPU U PGRADE: 

DISK MASTER 5 Y4 & 8 In 

CO~NS 
MM-212 12008AUO 
51100 MODEM 80. W/S.W 
& LOTS OF EXTRA FEATURES 

NOVATION 
.J-CAT MODEM 
FOR ALL M ICROS INCLOS. ALL CBLS. 

VB 1 C MEMORY MAPPED 
VIDEO 80ARO 

TRANSMOOEM 1200 
8Y RACALVAOIC $475 

EASIER TO USE THAN MOST OTHER 
MODEMS O N THE MARKET 

PC MATE by .i{!j~~ I ~~ ~O: 
1.t MATE 64K Plu s SERIAL 

2nd MATE 2 SERIAL/2 PARA 

5 MEG. CART WINCHESTER 

Lab Q uality OIA ~ AID 80S for ISM-PC 

& &100 SUS 

5-100 MAINFRAMES 
PARA DYNAMICS 

3Blli!OB PRONTO VIi/SEQUENCER 
HEAVY DUTY P W R . & COOLING FOR 
20 80AROS AND ANY MIX OF 
DRIVES & 8ACK- UP DEV ICES $1235 

30eo R RACK MClUNT 20 SLOT 
eeoo R RACK D UAL e " oRV. CAS 
35100 10 SLOT. DUAL 5 V4 

INTEGRAND 
BOO DllaF W/OPTIONS 

SPEC. PAINT. FILTERS. 11-100 
CONNECTORS. AC CBLS. TERM. M .S . 

1100 D W/WOOO TRIM 

FLOPPY DISK DRIVES 

AOO-ON ORIVE BYBTEM 

ALL-IN-ONE CA81NET 
WITH lli!0 MEG. H.C. 
& iii! caUME lli!411i! F.O. 

CABINET. PWR. SUP" CABLES. 
& FAN W / FIL TER INCLO. 

nume B42 8" OS DO $460 
..... 242 8 " OS DO $445 

1425" OS DO $190 

IBM has recently selected the 
GUME D r iv e fo r their PC. 

I and 100-2 5 V. In. OSOO on !S22S 

different network maps have been 
produced according to various 
schemes. A list of longitude and 
latitude points of Usenet sites has 
also been published, but users com­
ment that when lines are drawn to in­
dicate links, the resulting map is 
quite confusing. Many cross-country 
links exist, and a geographical map 
of the network is therefore both hard 
to read and not particularly useful. 
Every few months, users such as Bill 
and Karen Shannon and Karen Sum­
mers Horton produce logical maps of 
the network. The Shannons' Usenet 
Logical Map (figure 1) is designed to 
be legible even in output from dot­
matrix printers and will fit on one 
notebook page when reduced. As 
figure 1 shows, Usenet is a lumpy 
network, and, predictably, some of 
the largest nodes are supported by 
machines at Bell Labs. In recent 
months, the map has spawned an 
outrigger of West Coast Unix system 
manufacturers in its upper left 
quadrant, as witnessed by names 
such as Varian, Zehntel, Fortune, 
Altos 86, Sun, and Onyx. 

Current News Groups 
Presently more than 100 news 

groups are in Use net, including 
several groups whose messages are 
piped to Usenet from ARPANET. 
News groups with the prefix "fa" 
come from ARPANET: those prefixed 
with "net" are of network-wide dis­
tribution, and news groups with no 
prefix are local ones. 

What do Usenet users talk about? 
As might be expected, this communi­
ty of Unix users devotes most of its 
energy, by volume of news, to dis­
cussing Unix itself. Because the Unix 
programs and utilities were devel­
oped over more than 10 years in rela­
tively sheltered environments such as 
Berkeley and Bell Labs, such discus­
sions could go on for years. Not only 
are there hundreds of utility pro­
grams in the standard Belll.abs Unix 
distributions, but dozens more are 
under development. Moreover, sys­
tems such as White smith's Idris con­
stantly sound variations on the Unix 
theme. Now that Unix is available 
commercially, dozens of applications 
programs are being developed, each 



Announcing 

SuperSpritB. 

Plug arcade excitement 
into your Apple computer 
Super Sprite is an amazing peripheral card that plugs easily 

into the Apple's expansion slot. It magically transforms your Apple 
into an exciting entertainment center for colorful and dramatic 
animation, realistic sound effects and actual speech. 

Sprites Galore 
Only Super Sprite has mUlti-plane graphics for life-like 3-D 

animation. Watch your screen come alive with animated characters 
(sprites) that flit and fly, intersect and interact. and never get in the 
way of each other. And sprite action can join standard Apple 
graphics on the screen at the same time. 

Software Support 
Every Super Sprite package includes the Ampersprite'M 

software language that lets you devise sprites in seconds from the 
keyboard. Plus sound effects and speech! Or. simpler yet. you can buy a 
commercial game that's already written around the Super Sprite. 

Your computer store should have Super Sprite in stock If 
not. ask him to order one for you. Suggested retail is only $395. 

.­-. 
~~ ..-. ... 

- - - Synetix Inc. 
15050 N.E. 95th. Redmond. WA 98052. (206) 881-7110 1-800-426-7412 

Super Sprite package includes 
operator's manual. 
Ampersprite programming util ity 
and demo diskettes . 

" Amperspnte IS a registered trademark of Avant-Garde Creations. Inc '" Super Sprite is a registered trademark of Synetix Systems. Inc .. 1983. ';Copyright Synetix Systems, Inc .. 1983. 

Circle 454 on inquiry card. 
'Apple is a registered trademark of APPLE COMPUTER, INC. 
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Circle 504 on inquiry card. 

Less 
for Your 
Money 
If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money -
less trouble, that is, and fewer 
spelling errors. The Ra'ndom 
House ProofReader is based on 
the world famous .Random House 
Dictionary. It contains up to 
80,000 words, qepeQding on 
your disk capacity. You can add 
new words With the touch of a 
key. It shows you the error and 
the sentence it's in: It instantly 
suggests corrections. It even re­
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2.2®, 
MS-DOS® and IBM Personal 
Computer® systems. 

For orders or information, see your 
local dealer or call 505·281·3371. 
Master card and VISA accepted.' Or write 
Random House ProofReader, Box 339- B, 
Tijeras, NM 87059. Please enclose $50 
and specify your computer model, 
disk size and memory. 
R:lndolll HUllSI..' and the House design arc registered 
tradem;l rks o f Random House, Inc. C P/ M is a regi s­
tr.:rcd rradcmark of D igit a l Research, In c. IBM and IBM 
Personal Computer arc rCF,isrcred trad e m adts· of 
International Business Machines , Inc. MS-DOS is a 
registered trademark of Micr?,sofr . Inc 
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USENET LOGICAL MAP - April 2, 1983 ____________ J ________________________________________________________________ ~--

az70 aus86 omsvax orstcs kirk ism750 n44a images icc 
1 1 I 1 1 ' 1 I 1 1 

arizo na ssovax--t=icalqa=+ hp-pcd--hp-cvd cfib--+=====+==ima==+=====+ 
I 1 1 ' I 1 1 1 I 

kpho nbires--cires 1 1 hplabsb hplabsc inmet imd ipa 1 ism780 
1 1 1 1 1 1 1 

cvl +====t=hao=======+=+--+===hplabs+=+========+-----sri-unix-------cca--csin 
1 1 . \I 1 ' 1 

rlgvax--+ 1 c rystal 1 csu-cs hpda-------+ brunix--rayssd 1 cg-d 
1 1 1 1 I · - 1 1 1 1 

presby--seismo--uwvax 1 hpdb--hpdc 1 ya+e-comix-~t===+==+==~+== 
, 1 I : , 1 1 1 ' . 1 1 1 
burdvax 1 rocksvax 1 avsdF hptabu 1 twg 1 suI tan 1 

1 1 -, 1 1 1 1 1 1 
ritcv--rochester menlo70 avsdS--atd--dsd--fortune--wdll 1 1 

1 1 1 ' I ' 1 1 
rocks34 syteka--sytek avsdT p500vax--megatest--sun--decwrl--amd70 1 

1 I ' 1 1 1 1 
varian--zehntel--zps ubvax altos86 1 flairvax 1 

1 I 1 
crimson 1 tekchips tekid turtlevax 1 

1 1 1 1 I 
bronze--tekmdp-~--+=======tektronix==+=======+--ucbcad--+====ucbvax=~====+ 

1 1 1 I " 1 1 1 
dadla-a iddic reed--teklabs tek~ad populi 1 ucbonyx 

I· 1 ' 1 _ ' 1 
dadla-b--dadla tektinker sequel--ogcvax--metheus--cdi ucsfcgl maxvax 

I I 
dadla-d ul100s----------------------------ul100a pegasus 

1 .. I 1 
+=========~============I==npois============+-------------+=========+===== 
1 . 1 1 ' I I 
I whuxlb 1 wbux5 sescent 1 cbosg wpuxk 
1 1 1 I I 1 

hog pb------
1 

npoiv-- ----------eisx--pyuxbb osu-dbs--cbosgd -~nscs---rmc 

1 1 1 1 I 
hogpc v---

1 
1 9bnjh--pyuxll 1 mhuxd mhuxi--aluxz mork-cb t--n 
1 1 r 1 . 
1 pyuxmm--pyuxdd burl--mhuxv--mhuxj 
1 1 1 
1 pyuxcc--+==pyuxjj==+--mhuxm 
1 1 1 1 
1 pyuxk------pyuxl 1 

1 1 1 1 
1 pyuxss pyuxvv I 
1 1 

uicsg 
1 

uiuccsl 
1 

moria 
1 

I 
s 

1 research hlexa--bwkna--mhuxh ui~sl--+==+=uiucdcs====+----

1 1 1 '1 1 
1 1 rabbit mhb5c--+=mhuxa=+ uiucuxc--uiuceml 

1 

parsec 
1 1 1 1 1 . 1 1 
+--a1ice princeton--mhb5b mhuxt----+ uiucsrl ihtnt 

1 
ctvax 

' I 1 
mhtsa-----+~===eagle=======+=~==+ ihlpb ihldt ihps1 

1 1 1 1 1 ' I 1 
mh3bs allegra--psuvax mit-vax 1 ihaml ihlts 1 ixlpa 1 ixn5k 1 

1 1 1 1 1 1 1 1 1 
dvlcn slinac 

· 1 i 
massco~p 1 

1 
1 
1 

+======+===+===+===t=~=+===+===== 

1 1 1 1 I I 
wheps psi sask--hssg40--adec43 , ihnet ihps4 ixlpc I ihwld I 

1 ' 

ze ppo 
" I 

1 1 
utah-cs--utah-gr - -pwa-b 

1 • 

1 1 
I jnmet--esquire ihnp1 ih4ep 
1 . 1 ' 

+== =+== ======+========~==============+===+=====~==============7=========== 

Figure 1: An 0~tt4ated example of the Usenet logical map. Th,e double lines surrqunding some 
site names indicate places with backbone rriachines for the network (at the time this map was 
created) . ' ' . 

of whlch cOJ.,llcl. gather its own news 
and bug reports. ' Th~ list of news 
group's changes constantly ' as new 
groups form and inactive -ones die 
off. Like the network map, a directory 
of active n~ws grotl.pS can be only an 
approximation an<;l is qtl.i~kly put­
dated. 

The topics 4sted as news groups in­
clud'~ a number of bug-related gripe 
sessions, such as net.bugs, net.bugs,2bsd, 
net.bugs.4bsd, net.pugs.v7, and last, but 
by no meam(Ieast, net.bugs.uucp. 

Three of'these bug groups concern 
yarious versions of standard Unix; 

4bsd, for example, refers to the Fourth 
Berk.eley Standarcl. Distribution, 
whiCh operates on VAX and VAX-like 
machines . . 

Iri 'the best tradition of getting one's 
information abotit Unix straight from 
t!:e guru's mouth, there is a very 
large and active nt=ws group for Unix 
wizards. A news group has also 
formed to serye the Usenix users 
group. (The commen:ial users 
gt:o}lps, AJ:lsr/grp and Vni~Ops, are 
p.ot'currently represented by Use net 
ne'Ys groups.) 

J3ased on a title count at the time 



albe rta -- ubc - vision--sfucmpt 
I I I 

wjhI2-- foxvaxl 
I 

utesstat--utesrgv -- trigraph 
I 

ubc-medgen 1 mprvaxa grkermit --genrad--mitccc wateng--watdaisy I deiem 
I I I . I I I 

teltone--uw- beaver -- uw - june-- uw70 I linus-- security watmath- --+==utzoo==+ 
I I I I I I I I I 

microsoft -- fluke- - vax l uw- vlsi I wivax vaxine watarts watcgl her I 
I I I I 
I sse -vax 
I 

vax 2 
I I I I 

vortex unh I I medman--ewruecmp--cwrunix I I 
I I I I I I I 

======++=== ==========+=== ==+=decvax=+===+============+===============+===+=====+ 
I I I 

ittapp I ndeuts tpdevax twin40- -web40 mi-eee--idis--pitt--driO I adiron I 
I I I I I I I I I 
+====ittvax==+=====+- - bunker ikonas--+===+=mcne=+=+==+---+====duke+==+--ph s I 
I I I I I I I I I 

qumix sii dedwest wxlvax uvacs--ncsu tucc--+une+ ucf - cs --uf-che 
I I I I I 

trwspf trwspp +=====sdcsvax===+--sdchema msdc ecs brl-bmd fau 
I I I I I I I I 

trw-unix--+ I sdcsla I philabs--+ emory udrelay unm-ivax --nm tvax 
I I I I I I I 

sderdef -- sdeesu3 phonlab I mieomvax I emell nybeb roeky2 lanl- a eubs45 
I I I I I I I I I I I 

bmcg sdcattb-- sdcatta noscvax +===+====cmc l 2== ===+======+---esquire---+ 
I 

sdcarl tpsa--spanky 
I 

S941ux --maehaids -- hoeda 
I I 

e f g (hoes ') 
I I I I 

d--+=hoesb==+-- k 
I 

sbcs 
I 

pe r i 
I 

==houxm=====+ (houx') q y +==houxz===+=+----houSd -- houSa +===floyd====+ 
I I I I I I 

----b--+==+houxa+==+--+=houxi==+--p ihps3 houSe 
I I I I I I 

I 
vax13S 

I 
- h-- j- - k e f 0 hound uofm - ev npoiv houSe 

I I I 
bpa--sb6 sebhq +---mb2b-- uofm- hfh houSf--houSb 

I I I 

co rnell 
I 

uw - beaver 

att3-- 111 --+== ==sbl===+--burl -- kewin --weS3 houxe orion--ar el 
I I I I I 

+===+==otuxa=======+---+ ====we13===+-----------+=lime=+- - --houti--houca 
I I I I I I 

we04-3b nwuxc inuxa in uxb inux d uniq hoh - 2 houxg deimos 
I I I I I 

princeton +=====+== inuxc==== ==+----i xn5e --druxs --drux[h-r , t-z] 
I I 

--------pur - ee-- iuvax -- isrnix I 
I I I 

minn -ua I een-pa--een-pb--een-ed I 
I I I 

umn-cs 
I 

stolaf 
I I 

ihps 3 I 
I I 

purdue------ --puee-h - -pur-phy I 
I I I 

nerday--eincy puee - i ihhfl I 
I I 

ihnss ixnSh iheds ihnSi I I 
I I I I I I 

iwle8 iwsll 
I I 

iwl e7 -- iws13--i ws12 
I 

ihps2----i ws14--iwle6 
I I I 
I iwslS iwsl6 
I 
I ihuxk--ihIap 
I I I 

+=+=+=+==+=+=+===++==+===+ == =+==+=+=i hn p4=======+===+======+ 
I I I I I I I I I 
I ihpad I ixlpb I ixnSe ihtpa I ihux[a-j , 1-u,w,x1 
I I I I 
ixnSd ihima ixnSc cdlncch-- laidbak-- trsvax 

======harpo============== ====================================================+++ 

* European map * 
************** ** 

EUROPE 

North American Map 
I 

philabs 
I 

regi vu44 I diku--i bt edeaad 
I I I I I 

ukc --+==+=mcvax=+=====+--edee--edmiru 
I I 

vub dutesta 

v> 

of this writing, six out of the 100 ac­
tive groups are discussing specific 
technical aspects of Unix. Another 16 
news groups are concerned with 
other aspects of the computer in­
dustry. For example, six groups are 

discussing microcomputers, one 
group has an interest in peripherals, 
and another is addressing data com­
munications. 

In short, the Usenet online con­
ference is somewhat like a real-time 

Circle 2 on inquiry card. 

Gemini 

All equipment is in fac tory ca rtons with manufac­
turers' warranty. Prices subject to change without 
not ice . Most items in stock or shipped as recei ved . 

J_SiNIliUiiTlp.EiWiiRilEiW.iRV.~iiERiMiE.HilPOiOiiUilUCiSiiE .. _ 

P.O. BOX 373 WALLINGFORD. CONNECTICUT 06492 

ORDER LINE ORDER HOURS 

203-265-1223 9:00 AM· 5.00 PM·EST 
MONDA Y·FRIDA Y 

PHONE ORDERS FREE 
(ONE DOLLAR CREDIT FOR PHONE ORDERS) 
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Circle 229 on inquiry card. 

Announc~ 
the EncoreMdisiette. 
The way it perfonns, 

you'd never~ess 
it costs only $1.59: 

Here's your best value in diskettes today. 
New Encore meets the same high standards that 

big-name brands meet-100% error-free performance, 
ANSI certification. In many cases it actually exceeds 
system requirements.There's even a 1-year replace­
ment guarantee. 

Yet the cost is as low as $1.59 for single-sided, 
single-density 5'/4" Encore diskettes (when you pur­
chase four or more boxes, ten diskettes per box) . 

And only $2.99 for double-sided, double-density 
5 V4" Encore diskettes. 

With important savings comes reliable perfor­
mance on all popular systems: Apple II , IIPlus, lie, III ; 
IBM PC; Radio Shack TRS-SO; DEC; Wangwriter and 
many others. So from now on, get accurate, reliable 
performance withoul the high cost. Get Encore. 

Send coupon today. Or call 
1 (800) 547-5444. 

In California 1 (800) 547-5447. 

To ensure your complete satisfaction, Encore diskettes 
are covered by a 45-day risk-free trial period. Allow 
two weeks for delivery. This oHer good only in the Conti­
nenta� U.S. Call for information on system compatibility. 

FREE Inmac Floppy Library Case! 
Order your Encore diskettes within the next 30 days, 
and with each box you'll receive a free Floppy Library 
Case for easy storage, fast retrieval, and sure protec­
tion of your data. But hurry - supplies are limited. 
(Limit 4 per order) 

• lomac 

• Price for one SSSD 5 v. " 
Encore diskeUewhen 
purchasing 40 or more 
diskeHes. 

ORDER NOW 
Inmac, Encore Introductory Ofler, 2465 Augustine Dr., Santa Clara, CA 95051 , . 
Yes, r think Encore sounds like a great deal. Please send me: 

I No. of boxes Order No.!Description Price per box 0110 diskettes I 
1 2-3 4+ 

___ 7970 - 5V," SSSO $25.90 $19.90 $15 .90 

I 
sott seclor (2.59 eat (1 .99 eat (1 .59 ea)1 

___ 7971- 5V," DSDD $43.90 $35.90 $29.90 

I sol1sector (4.3gea) (3.Sgea) (2.9gea) I 
___ 7960 - 8" SSDD $39.90 $29.90 $26.90 

I softseclor (3 .99") (2.99,,) 12.69")1 
7961- 8" SSSD $32.90 $24.90 $19.90 

I 
softseclor (3.2gea) (2.4gea) (1.9gea) I 
IBM format 
2305830 Subtotal 

I _w I 'Cus!omersin CA, CO, DC, NJ, NY, --I TX, IL,GA addapplic.ablelax. TolalOrder -- I 
o Check enclosed 0 BiliCompany P.O. No. ___ _ 

l o _o~~n~~~ I 
I Signature I 
I Name Phone I 
• Firm • 

Address Ic ~it-y--------------~S-lal-e--~ZiP-------- 1 
I 0 Pleasesend mea Ir",lnmaccalalog. 107130 I 

control net.games.emp net. micro. pc net.sf-Iovers 
fa.arms·d net.games.rogue net.misc net.singles 
fa.editor-p net.games.trivia net. movies net.social 
fa.inlo·terms net.garden net.music net.sources 
fa .inlo·vax net.general net.new.group net.space 
la. i nfo·vlsi net.graphics net. news net.sport 
junk net.ham·radio net. news.conlig net.sport. baseball 
msgs net.invest new.news.groups net.startrek 
net.ai net.jobs net.news.map net.suicide 
net.audio net.joke net. news. newsite net.taxes 
net. auto net.jokes net.nlang net.test 
net.aviation net.jokes.d net. notes net.travel 
net. books net.lan net.periphs net.tv 
net. bugs.2bsd net.lang net. pets net.unix·wizards 
net. bugsAbsd net.lang.c net. philosophy net.usoft.s 
net.bugs.uucp net.lang.pasca net. physics net.wanted 
net.college net.lang.pascal net.poems net.wine 
net.columbia net.mail net. politics net.wines 
net.comics net. math netrailroad net.wobegon 
net.cooks net.med netrec net.women 
net.cycle net.micro net. rec.caves net.works 
net.dcom net.micro.68k net. rec. photo parents 
net.emacs net.micro.apple netrecords 
net.flame net.micro.atari net.religion 
net.followup net.micro.cpm net. rumor 

Table 1: A list of active news groups compiled from a San Francisco Bay area news 
machine in May 1983, The net.cooks, net.unix·wizards, and net.sf·lovers were among the 
list's most active groups; each contained more than 500 current articles. 

conference composed mostly of aca­
demic, technically sophisticated com­
puterists: their favorite play is their 
work. However, at least a third of the 
news groups are concerned with 
hobbies and recreation. Computer 
games-mostly of the Dungeons and 
Dragons genre-are well repre­
sented. There have also been groups 
on birds, boats, bridges, caves, coins, 
photography, and scuba diving. The 
news groups on science fiction (netsf­
lovers) and the Star Wars movies have 
attracted so much activity that some 
members have grumbled publicly 
about these "groupies" and the 
amount of disk space they consume. 
Because messages stay on the net­
work for two weeks unless an earlier 
expiration date is specified, a very ac­
tive news group can indeed loom 
large on the network terrain. (For a 
partial listing of Usenet news groups, 
see table I.) 

Usenet Site Requirements 
The most important prerequisite 

for becoming a Usenet site is to know 
the location of the nearest existing 
Usenet site and the name and tele­
phone number of the person in 
charge of it. You must have access to 
a Unix system and have system-man-

ager (superuser) privileges in order 
to set up the uucp and netnews system 
files. You also need a modem, prefer­
ably an auto-dial one (to initiate 
transactions), and sufficient disk 
storage to handle the news flow. 

With an auto-dial modem, your 
system can telephone other systems 
and initiate uucp work, including 
Usenet work. Such systems are called 
active uucp sites. When an active sys­
tem initiates a uucp transaction, it 
telephones the remote system and 
allows that system to log in as a user. 
The active system then performs 
work for the remote system. Without 
an auto-dial modem, you must wait 
until a neighboring active site tele­
phones your system, then your work 
is passed along to the active site only 
after it has emptied its queue of work 
being sent to your system. Although 
being a passive site is not a great 
limitation, you must arrange for an 
active site to poll your system on a 
regular basis. You can do so by ex­
changing tokens such as system 
names and setting up system files 
that contain phone numbers and call­
ing times. Although an active site can 
poll 7 to 10 machines for work, the 
uucp link connects only two machines 
at any time. 



TIMES 
FASTER THAN 

dBASE IrM 

If you bought your computer to save time , then you 
need SUPER, the most powerfu l database system you 
can use. Power is a combination of speed , ease of use 
and versatility . SUPER has them all . 

FAST - To demonstrate SUPER's speed, ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs . the acknowledged leader. A simple mailing list 
application was chosen to minimize dBASE 
programming cost. The results: 

Task SUPER Time dBASE II Time 
Set up/ Program 5:20 min. 12:18:00 hrs. 
Input 100 records 50:29 min . 1 :27:50 hrs. 
Sort & Print Labels 6:41 min. 4:18min . 

Totals 1 :02:30 hrs. 13:50:08 hrs. 

Notice that SU PER was faster at every task where your 
time is involved-and saving your time is probably the 
whole reason you bought a computer . 

EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven , office personnel can easily 
learn to use SUPER to set up their own applications, 
speed ing and simplifying dozens of tasks without the 
need of programmer support. 

VERSATILE - SUPER, unlike other business 
programs , doesn't dictate how to run your business . 
With SUPER the computer does what you want, when 
you want , the way you want it . SUPER may be the only 
business program you'll ever need. It can handle 
customer files , payables, receivables, depreciation, 
appointments, cost accounting, time charges, 
commissions, inventory, manufacturing control , and 
even matrix accounting systems! 

SUPER PERFORMANCE AT A SUPER PRICE -
That SUPER beats the $700 dBASE program may 
surpr ise you , but in terms of price vs . performance 
SUPER has no competitors . Among its features are: 
production input, data compression, multiple databases 
on line, transaction posting, file reformating, stored 
arithmetic files , flexible report formats, hierarchical sort 
and multi-disk files for up to 131 , 068 records. It can 
select by ranges , sub-strings, and field comparisons. It 
interfaces to word processors such as WordStar'" , 
SuperSCRIPTSlr", Model 11 / 16 SCRIPTSlr", and 
NEWSCRIPr". In fact SUPER has so many features that 

it takes a six-page product description to cover them all. 
Write or call and we'll send you one . 

SUPER is available for TRS-80'" Models I & III under 
NEWOOS'", LOOS'· , and OOSPLUS; for TRS-80 Models 
II, III and 16 under TRSOOS'"; and CP/ M'" systems. 

NOW $199.00· 

Manual (Price applicable to purchase) $ 25.00 

Now available for the IBM PC 
MasterCard and VISA accepted . 

OTHER SOFTWARE 
• ManageMint'": A PERT / CPM project 

management system compatible with SUPER. It 
includes scheduling, resource and financial 
management modules. 

• Sales Planning and Data Extraction System : 
Improves hit rates while cutting costs . 

• Small, economical program packages for 
accounting, business and office applications as 
well as utilities. 

Write for Catalogue 

Institute For Scientific Analysis, In c. 

SOFTWARE FOR HARD USE ™ 

Dept B4 Institute for Scientific Analysis, Inc. 
P.O. Bo x 7186 Wilmington, DE 19803 (215) 358-3735 

ORDERS ONLY 
800·441·7680 EXT. 501 

Trade mark owners: dBAS EII - Ashlo n-Tate. SCRIPTSIT. SuperSCRIPTSIT. TR SDOS. 
an d TR S- 80 - Tandy Corp . NEWDOS/80 - Apparal. Inc. Word Star - MicroPro In l l. Co rp. 
NEWSCRIPT- PR OSOFT. LDOS- Logical Sys lems. Inc. CP/M - Di gi lal Research. 

·Plus $15.00 formatting charge fo r non·standard CP/M version. 
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CLIP COUPON AND MAIL TODAY TO: 
Heath Company, Dept. 334-102 
Benton Harbor, MI 49022 
Please send my FREE Computer 
Catalog. with details on the-new 
j6-bit/8-bit H-100 Computer Kit. today! 

_____ Slale _ ___ _ 

Circle 209 on inquiry card. 

Installing the uucp Programs 
Installing the uucp programs is the 

first major hurdle a prospective Use­
net site must clear. Some manufac­
turers of Unix systems, such as Intel, 
which makes the Xenix-based 86/330 
system, are currently supporting uucp 
versions that are known to work. Al­
though Microsoft's Xenix and Uni­
soft's Uniplus + standard distribu­
tions include cleaned-up and newly 
documented versions of uucp, direct 
support from software suppliers 
ranges from limited to nonexistent. 

The uucp programs were developed 
for much more restricted networking 
than they are currently being asked 
to sustain for Usenet and other uses. 
According to Mark Horton, the uucp 
programs have not been thoroughly 
revised since 1978, and they've 
needed many patches and fixes since 
then. Fortunately, Usenet itself has 
been the means of distributing many 
of these improvements, but most 
people who have tried to install the 
uucp programs would agree that they 
are remarkably temperamental. Paul 
Miller of Horizon Software Systems, 
who is currently writing a book with 
Charles Clanton on Unix system ad­
ministration, enjoys using uucp but 
admits that the best way to get it up 
and running might be to hire some­
one who's done it before. 

While I don't intend to provide 
here a complete guide to installing 
uucp, I can offer a few handy hints for 
system managers. Volume 1 of the 
UNIX Programmer's Manual (New 
York: Holt, Rinehart & Winston, 
1983) provides additional instruction 
in the use of uucp under entries for 
uucp, UUX, and mail. Tutorial papers, 
''A Dial-up Network of Unix Sys­
tems" and "Uucp Implementation 
Description" are included in volume 
2 (part B) . 

Some of uucp's problems result 
from the nature of its assigned task. 
The ability of one system to log into 
another system (usually as a user 
named uucp) and receive or send files 
represents a fundamental breach of 
system security unless authorized ac­
cess is verified. Many of uucp's 
failures are caused by lack of permis­
sion at some point in the transaction. 

Every file in the Unix file system is 



statement 
L-..,-_--=-_----.JI I ACCOUNT NO; ] 

Invoice 
TERMS; I DATE OF INVOICE; 

SHIP TO; 

Job Estimate 
DESCRIPTION ; 

PRELIMINARY COST ESTIMATE: 

TOTAL: 

For use with Apple® and IBM® Personal Computers. 

Computerize 
without changing a thing. 

Purchase 
Order 

To automate your business, don't change all your familiar business forms. Change to VersaForm. 
VersaForm fills out your present forms very much the way you do. Only faster. And (if you'll pardon 

the expression) more accurately. Why, it even prints on forms of your own design. 
Then VersaForm stores this information. Alphabetically and numerically. Which means, you now 

have a data base that can track your business. Product by product. Customer by customer. And month 
by month. 

Also, VersaForm prints the kind of reports that help manage your business, within today's tighter 
profit margins. Like sales reports based on familiar information. Information that VersaForm tabulates, 
automatically. 

What's more, VersaForm automatically checks for errors. Something that doesn't happen when 
people fill out forms manually. 

Your people are familiar with your forms. So are your customers . Why change a good thing? 
Form management is business management. 

Another fine product from Applied Software Technology: 170 Knowles Drive, Los Gatos, Calif. 95030 (408) 370-2662 
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I 

2,000 new programs for your 
TRS·80® 12. 

CP/ M is the runaway 
leade r in disk operating 
systems, but until now owners 
of Rad io Shack computers 
have been locked out of the 
tho usands of useful programs 
that operate on CP/ M . 

Now you can put the power 
of CP/ M into your Radio 
Shack TRS·80 II , 12, or \6, 
and be able to use all the 
popular and useful software­
and hardware-that has been 
previo usly out of your reach. 

Use any printer. 
Instead of being chained to 
Radio Shack hardware , you'll 
be able to add a video terminal, 
any printer (serial o r parallel) 
and several Winchester 
hard disk drives with storage 
up to 80 megabytes. 

Yes! Send me free information 

Uses only 8.5K of memory. 
Since our first version 

went on the market in 1980 , 
we've condensed and refined it 
into a compact , easy-to-use 
system enjoyed by th ousands 
o f users. 

Besides th e standard Digital 
Resea rch CP/ M manu al, 
you' ll get th e 250-page manu a l 
we've developed th rough our 
long expe rience in adapting 
CP/ M to Radio Shack com­
puters. Our manu al has lots 
of examples and an index 
and glossary. 

You'll have your first working 
disk in ten minutes . 

Only $200. 
The floppy disk version of 

Pickles & Trout CP/ M is $200. 
The hard disk versions (for 
Tandy, Corvus , and Cameo) are 
5250, except for the multi-user 
Cameo, which is 5400. 

----------about CPI M for Radio Shack. 

Name __________________________ _ 

Acid ress ________________________ _ 

City ___________ State __ Zip __ _ 

Phone ________________________ __ 

I 
I 
I 

or send us your business card. 

I Pi ckl es & Trout®, P.O . Box 1206 , Goleta , I 
CA 93 116 (805) 685-4641 -----------_ .. T RS-R() ~ Radio Shack/ Tandy Corpora tio n . C P/ M'''' Digital Rcst.:arc ll . 

Pickles & Trollt M Pickles & Trou t. IY H.1 Pickles & Troul 
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Figure 2: This diagram represents part of a 
Unix file system tree, Beginning with root (I), 
it shows four directories in root, three user di­
recton'es, and four directories owned by sandy, 
one of which (Letters) contains two files, 

flagged with a set of permission bits 
defining levels of access for the file's 
owner, the owner's group, and the 
general public. Access is defined as 
"read" (can read or copy), "write" 
(can edit), or "execute" (can execute 
a command or command file, or 
search a directory) . Files are arranged 
hierarchically; beginning with the 
root of the file system, files are in­
dexed in directories, which in turn 
point to other directories, and so 
forth (see figure 2) , 

The relationship of any file to the 
root directory is expressed as the file's 
path, which consists of directory 
names separated by slashes, ending 
in the file's name. For example, the 
file memo in the directory Letters 
might have the following path: 

lusrlsandy/Letters/memo 

(This user capitalizes the first letter 
of each of her directories so that they 
will be listed first in a directory 
listing,) The usr directory is a name 
conventionally given to the directory 
used to index the work of system 
users. When a user logs in, work is 
begun in the home directory, which 
usually has the same name as the ac­
count name, If the appropriate per­
missions are not in effect at any point 
in the path of a file involved in a uucp 
transaction, the transaction fails . 

In addition to requiring appropriate 
permissions on the files and direc­
tories involved in uucp work, a 
number of system files are installed 
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DUAL GPIB-4BB INTERFACE 
BOARD 

A Stand-Alone. Independently Controlled 
Dual Channel IEEE-4SS I/O Processor. In­
terface Activity Modes for Controller-in­
Charge. Controller Assigned or Terminal 
Bus Slave, and all Interface Functions are 
handled transparent to Host System CPU 
through an on-board CPU and OMA con­
troller. User Friendly operation. 

A&T, PIN 52748-800-102 $675.00 

Top Board Suppo rt Logic and 32K x B RAM 
Bottom Board 96K x 8 RAM 

12BK X B/64K X 16 CMOS 
STATIC RAM MODULE 
150 microsec. Access, Extended Address­
jng. Programmable wait cycles, Write pro­
tect and Bank select. Battery back-up 
capability. No wait cycles with fast 16-Bit 
Processors. 

A&T, P I N 62748-660-128 $826.00 

BOARD 

8 Channal A-C: 12 microsec. Conversion. 
50KHz Sample Rate. Programmable 
Gains. Offset and Oiff.lSingle Modes. 
8 Channal C-A: 2 microsec. Settling. 
Bipolar V or Unipolar I Output. Program­
mable Reference levels. Dual-Ported Chan­
nel Refresh RAM. 16/8-Blt Cata 
Tranafers v ia I/O or Memory Mapped 
with Extended Addressing. 

A&T, PIN 52748-900-101 $466.00 

MULTI-FUNCTION I/O 
BOARD 
A&T, PIN 52748-100-101 $326.00 

SMART PRDTOTYPING 
BOARD KIT 
PIN 52748-400 $60.00 

u.s. DomestIc Price, FOB Factory 
Prices and Specificat ions subject t.o change without 
nobes. 

I/O TECHNOLOGY 
POST OFFICE BOX 2119 

CANYON COUNTRY 
CA 91351 

[B05] 252-7666 

Two Serial SYNC/ ASYNC Ports with 
RS-232. TTL or Current Loop Outputs. 
three B-Bit Parallel Ports. three Timers. 
Real Time Clock/Calendar and Respon se 
Programmable Interrupt Controller. Small 
Proto Area with + 5 and ± 12v. 

A&T, PIN 62748-160-101 $396.00 

MULTI-PURPOSE 
PRDTDTYPING KIT 
Industrial Quality with Plated-Thru holas for 
Wire-Wrap or Solder projects. Complete 
with + 5. ± 12v Regulators. Bus Bar. Filter 
Capacitors, and Manual. 

A&T, PIN 62748-460 $70.00 



in order to improve and refine uucp 
performance and security. These sys­
tem files contain telephone numbers, 
site names, and access information 
used for linking to a remote machine. 

The first requirement for perform­
ing uucp work is that a log-in name 
exist by which remote computers can 
identify themselves when they log in 
to your machine. Traditionally, the 
user name uucp is used, and an en­
try is made in the user account file, 
letc/passwd. 

Locations of uucp Programs 
and System Files 

Most uucp programs and files are 
stored in four areas: a commands di­
rectory (such as lusr/bin), a library 
(/usrllib/uucp), a system-administration 
directory (letc) , and the spooling 
directory (lusrlspool/uucp). 

System files such as L-devices, L-dial­
codes, L.sys, SOFlLE, and USERFILE con­
tain utility and security information. 
Each machine in the network has a 
uucp site name; a machine's own 
name is usually stored in a file in the 
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letc system-administration directory 
(e.g., letc/systemname). The library file 
L.sys records the names of remote 
machines that will be logging in as 
uucp on your machine. Your 
machine's name, in turn, must be in­
stalled in the L.sys files of machines 
that yours will log into. The L.sys file 
must list the site names and connec­
tion information for all machines 
with which you plan to connect. A 
password for the uucp user may also 
be included in the L.sys file entry. 
Here are some sample entries from 
an L.sys file: 

frobish Any tty13 1200 tty13 login:­
EOT-Iogin: uucp ssword: Uucp-psswd 

usxvax Any ACU 1200 6328792 login :­
EOT-Iogin: uucp ssword: Uucp-psswd 

cranshaw Any ACU 300 sr6760884 
login:-EOT-Iogin: uucp ssword: 
Uucp-psswd 

L.sys entries include the site name, 
calling times, the device and speed 
for the connection, and a simulation 
of the log-in sequence. The letters 

ACU in the sample entries stand for 
automatic calling device (or auto­
dialer), and a telephone number that 
will be used by the intelligent modem 
appears. If no ACU is mentioned, the 
connection is assumed to be hard­
wired. Area codes and their abbrevia­
tions (such as "sr" for Santa Rosa, 
California) are stored in the L-dialcodes 
file, which is also in the library direc­
tory. The dashes and EOT symbols 
between log-in tokens indicate a 
pause, so that the modems and com­
puters can synchronize with one 
another. Because the leading letters 
of "password" are usually lost in 
transmission, they are omitted in the 
L.sys file entry. There are many dif­
ferent opinions on the correct way to 
set up the L.sys file. Some installa­
tions, for example, also use ogin: for 
login :. If trial and error doesn't result 
in success, try to make your L.sys file 
congruent with those of the ma­
chines you will be calling. The L­
devices file contains one entry for each 
device on which uucp may call out. 
For example: 

PROGRAMMERS 
"e" the extras we offer 

C Compiler-
• Complete non-float implementation (float 

avail 3Q) per Kernighan and Ritchie. 
• Small and medium models supported. Medium 

model allows greater than 64k of code and 
greater than 64k of data. 

• Complete standard I/O package. 

r. '":- Source level debU~gei' 
c_wIOdow . bolic debugging. 
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• fully interactl~e s~~luation during 
• full C expression . 

debugging. . 1 breakpoints. 
d expresslOI I . • Statement an d provide mu tl-

. comman S 
• Autom.atl c d' lay per single step 

pie variable. ISP ~ 
\.. or breakpomt. 

Available for MSDOS systems 

C Compiler .... . ... $195.00 c-window demo package 
c-window .. . . •. ... $195.00 (w/manual and diskette) $4 5.00 

c-systerns 
c·windo w tm c-system s 

P.O . Box 3253 • (714)637-5362 
Fullerton , CA 92634 

MSDOS 1m Microsoft 
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ONLY THE WORIJD'S 
BEST WORD PROCESSOR 

COULD GENERATE 
WORDS LIKE THESE. 

"PIE:Writer, outscored every other word 
processing program for microcompute~ ... (It) 
crams an incredible amoWlt of power mt? a 
small and inexpensive package ... PIE:Wnter " 
beat four out of six dedicated word processors. 

Arthur Naiman \ 
"Word Processing Buyer's Guide" 

McGraw Hill Book Company 

"PJE:Writer is hatd to beat,.There is 
) little J can't do with it .. Do· not fail to 

check om this program if you are 
a first time purChaser." 

. James Martellaro 
Peelings II 

Why are some of the most resrected authorities in 
the field of software saying al these nice things about 
PIE:Writer~ ? The answer is easy. 
Easy to Learn. Easy to Use. 
Part of the reason that PIE:Writer is the top ranked 
word processor is that it's just plain simple to rWl . 
In fact, you can use it as soon as you get it home. 
To write a letter, for instance, just (a) load the program, 
(b) type the letter 'E', and (c) write your letter. Then, 
(d) type 'F' to enter the print mode for either screen or 
paper and you're ready to print. You'll get a perfectly 
typed, spaced and formatted letter. Now what could 
be easier than that? 
Powerful Features. 
Don't confuse our use of the word simple with unso­
phisticated. PIE:Writer offers features and capabilities 
far beyond any other word processing programs for 
microcomputers. And that goes for most of the dedi­
cated word processors as well. Here are just a few: 

Ope rating Sf,'SICm (s) 
ancllor mac linc(s) Price 

CPT 8100 dt!d ic~llCd wo rd $15,000 proccssor* 
Dicta phone dedica ted word $13,500 Dual Disp. proccssor* 
PIE:Writer: Apple II , $ 14~.95 

IBM PC $199.95 
WordS,a r CPIMt , Apple II , $500 IBMPC 
Easyw rite l' IBM PC" $175 

Overa ll Score 

94 ';< 

85\4 

84 1,4 

80 

35 

• A tutorial section 
that easi ly 
acquaints you 
with the features 
of the program 
in step-by-step 
transactions. 

* Includes word process ing hard wa rc & Illullislal ion support . tRcquircs ndditiunal CPfM Hardware for yourpc.! rsonal 
computcr($200·600 extra). CPIM is a reg istered trademark of Digital Rcsc.:arch. tVisiCa lc ©isa reg istcred trademark 
of VISlcorp, t lVcry similar prog ram Gillcd Easywriter profr.:ss ional , available for thl: Apple II. 
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, e 01 the most 
II PIE,Writer IS on acl<ages 

"All in a I rd' processing P lunc· 
h WO rI rrn many 

tho~U9\ 't con pe 0 d ocessing .. , 
avollob e'd" 'd't'on to wor prb t buy," 
, ns in 0 I I be the es \" , 

tlO W 'ter iust mOY P ter 0 IVlerl 
PIE: n e "5oftolk" 

Morch 1983 
" "-.. 

• You can customize the design of your letters and 
reports with integrated centering, bold facing, 
special tab features, mail merge capabilities, 
automatic page numbering, line lengths and 
much more. 

• PIE:Writer is also compatible with both the 
Apple lIe and IBM Personal Computer and other 
popular compatibles. 

The Hayden Advantage. 
With thousands already in use, PIE:Writer is part of 
Hayden's growing "Personal Information Environ­
ment" family of software products, This includes 
PIE: Speller, a 20,OOO-word dictionary spelling checker 
with the abi lity to add user-specific dictionaries. You 
can expect some very exciting PIE additions in the 
near future, And naturally, full technical support from 
the company that has built its reputation on quality 
and service. 

But don't take our word for it. Or the experts, either, 
for that matter. Try PIE:Writer for yourself and enjoy 
the ease and excitement of writing with the world's 
best word processor. 

PIE:Writer 
II HAYDEN SOFTWARE II 
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ttyS ttyS 300 
ttyS ttyS 1200 
tty2 0 9600 

This sample L-devices file specifies 
that calls may be made at 300 or 1200 
bps (bits per second) through device 
ttyS. A hard-wire link to another 
machine through device tty2 operates 
at 9600 bps. If the L-devices file is 
empty, the site is defined as passive­
incapable of calling remote machines. 

. glare 
can be. Now, to Optech 
CRT filters, this hassle can be 
eliminated. 

Attached in minutes without any 
tools, Optech ,diffuses ambient light 
(external light) while dramatically 
improvingeontrast. The result? Data 
displayed as never before-clear, 
bright. and without interference. And 
since Optech CRT filters come in a 

USER FILE 
The USERFILE restricts a local or 

remote uucp user's ability to access 
the local file system. Each entry in 
USERFILE may contain a user 10, a 
site name, and one or more path 
names. Each line specifies what areas 
of the file system a given user may 
access. The user can be a person log­
ging into the system or a computer 
calling to perform uucp work. 

For example, USERFILE could 
contain: 

to be1:)uiIt 
when attached. Beautiful? Of 
course. Both in its effectiveness 
and appearance. Al1d its price 

tag is less thananinexpensive 
. program. 

But you be the judge. Call toll 
free for your nearest Optech 

dealer. You'll see how to quickly. eco­
nomically. and effiCiently say good-bye 
to the CRT eyesore forever. 

CALL TOLL FREE AT 800-346-7802 

SGL HOMALITE CORPORATION 11 Brookside Drive' Wilmington. Delaware 19804' Telephone 302-652-3686 
A subsidiary of SGL Industries, Inc. 

/ .e •••.••• •••• .•••• ') 
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, lusr/public 
root, I 
uucp, lusr/public lusrlspool/uucp 

The first entry allows any user (in­
dicated by a null field followed by a 
comma) access to files beginning 
with the prefix lusr/public. The second 
entry allows the user root to access 
files beginning with the prefix "/"; 
this means those beginning with the 
root directory and extending to the 
whole file system. The third entry 
specifies that any remote computer 
logging in as uucp can access files 
beginning with the path lusr/public or 
lusrlspool/uucp. 

Frequently, a shell script will be 
supplied with your uucp programs 
that will correctly set up the owner­
ship and permission structure for the 
uucp files and programs. If no such 
script exists, a list of ownership and 
permission requirements is provided 
in the tutorial on uucp implementa­
tion. 

Information about uucp transac­
tions is accumulated in several 
record-keeping files in the lusrlspooll 
uucp directory. Periodically, old log 
files should be removed in order to 
recover disk space. The secondary 
programs uulog and uuclean aid in 
maintenance work: uulog updates the 
uucp log file or, optionally, reports on 
its contents; uuclean removes old files 
from the spool directory. 

Testing uucp 
The quickest way to test whether 

you have correctly set up the uucp 
system files is to copy a file to another 
place on the local system, using the 
-x9 option to provide the maximum 
amount of debugging information. 
Once you succeed (return status 0), 
you can try calling or being called by 
a remote system. Of course, you must 
first telephone someone at the other 
end of the potential connection so 
that you can install each other in your 
system files in an agreed-upon way. 

The syntax of the uucp command 
requires that each remote system 
name be followed by an exclamation 
point. Because uucp cannot deduce 
routing information on its own, each 
site name in a machine-to-machine 



$ $ "LOWEST PRICES" $ $ 

SMITH CORONA 

LETTER QUALITY PRINTERS 
SMITH CORONA TPl $482 

STARWR ITER 40 CPS S or P. $1274 
PRINT MASTER 55 CPS S or P 1544 
NEC 3510 33 CPS SER IAL 1386 

DOT MATRIX PRINTERS 
GORILLA BANANA Graphics. .. $221 
EPSON 
MX-80 w/Graphics Rom+. 80 cps 427 
FX-80 Friction & Tractor 160cps. 595 
MX-l 00 Friction & Tracl 100cps. 653 
STAR MICRON ICS 
GEMINI 10 2.3K Buffer 100 cps 329 
GEMINI 15 15" Carriage 494 
OKIDATA 
82A Serial & Parallel 120 cps . 409 
84 Parallel 15" Fr& Tr 200 cps .... 1005 
92 Para llel 10" Fr& Tr 160 cps 514 

PROWR ITER 8510 10"Par 120cps 404 
8600 -N ear Letter Qua lity Par 1031 
PRISM 80 . . . . . . . . . . . . . 974 

SUPERBRAIN 

SUPERBRAIN II 
DOUBLE DENSITY $1970 
QUAD DENSITY. 2376 
SUPER DENSITY. 2684 

COMPUSTARS FOR NETWORKING 
VPU-l 0 ............. .. . CALL 
VPU-20 . . . CALL 
VPU-30 ........ CALL 
VPU-40. ... . • .. . .. • . .• . . . . CALL 
DSS- l 0 ....... . .............. CALL 

AMERICAN SQUARE COMPUTERS Is 
organizing a World Wide Alloelallon 
01 Computer Oealer8. Open a Store or 
Slart Work Out of Your Homel We 
Charge NO FRANCHISE FEEl (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Wlnner1 Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE toput COMPUTERS to WORK. 
Write or Phone today. 

Which Com puters are Best? Free 

Insu red Shipping at Low Rates. 

ADVANCED DIGITAL 
S-100 SUPER QUAD SINGLE BOARD 
COM PUTER Z-80 64K RS232 DISK 
CONTROLLER FOR 5" OR 8". 5474 
SUPER SLAV E 128K + PS NET/1. 437 
SUPER SIX/ 128 6 MHZ 128K 555 
TU RBODOS SIN GLE USER. 250 
SUPER SYSTEM-DD-8 2327 
SUPER SYST EM-8-HD-1O. 3920 

ALTOS COMPUTERS 

586·10 16bit12Mb HO $5830 
8000-2 64 K RAM . $2680 
8000-15 208K RAM 3653 
8000-10 208K RAM. 5571 
5-1 50 3 USER 2 5 1/4" . . 2201 
5-50 3 USER HARD DISK ...... 4379 
8600-12 16 BIT 20 MB HD 9104 

TRAXX 5 1/4" AOC ON ORIVES 
Bare dri ve SSDD Quant ity 2 Ea ... 215 
SSDD wl cabinet & power sup . .... 312 

TELEVIDEO 

TERMINALS 

TELEVIDEO 910 $419 
TELEVIDEO 925 Detach Keybd. 674 
TELEVIDEO 950 Prog func keys . 863 
TELEVIDEO 970 VT-l00 compa!.. 935 
ADDS Viewpoint 3A+ Emulates 458 
ADDS Viewpoint 60 Graphics. 620 
ADDS Viewpoint 90 Prog. EPROM 820 
ADDS Color Terminal NEW! 998 
Zenith Z-29 Z19&VT100 com pat 655 
Zenith ZT- l Terminal+modem 460 
Visual 50 Ergonomic ........... $545 
Visual 55 Newl Enhanced #50. 626 
Vi sua l 10080/132 co lum ns 890 
Visual 400 ANSI x3.64 compat .. 1074 
Visual 500 Graphics 14" screen 1646 
TELEVIOE0914 Detach Keybd $506 
TELEVIOEO 924 NEW $614 

MONITORS 
ZENITH 
ZVM 121 Green Phosphor. 
ZVM RGB Color Moni tor. 
GDZ-1 3-1 4 Composite Color. 

NEC 

. .5123 
545 
325 

JC1201M 12" Composite Color 5378 
JC1 202DHA 12" RGB Color Mon. 810 
JB1201M 12" Green phosphor 176 

AMDEK 
Color I Co lor monitor. $321 
300G 12" Green. . 165 

GRAPHICS & COLOR GRAPHICS 

VECTRIX 
VX 1288 co lors 322x560 Pix.. $2245 
VX 384 16.8 m ill ion co lors. . . 3865 
VXM Hi Res. 13" RG B Moni tor . . 1430 

MICROANGELO 
MA 512 512x480 Monochrome .. $674 
MA 520 512x480 + Screen Pak2. 890 

COMPUTERS 

COMPUPRO 

Compupro computers come as main­
frame, boards, and dri ves, and you must 
set the switches. 

816A Computer 8085/8088 128K $3964 
816B Computer 8085/8088 256K 5038 
816C 8085/8088 384K 3 users 6470 
8160 10 MHz 8086 512K . 10052 
816-08 CPUZ 208K Oasis. 6471 
816-016 10 MHZ 8086 512K . 10052 

SEATTLE Pu re 16 bit computer is the 
fastest microcomputer by actual testl 
S-100, 128K Stati c Ram, 8 MHz 8086 18 
slot. Mainframe, 3 seri al & 1 parallel 
ports. 
Gazelle II computer . . ... $4346 
Ha~d Disk Gazelle II , . 5750 

RADIO SHACK TRS-80 SAVE' CALL 

TARBELL with 2-8" disk drives 
EMPIRE I single sided. . $3304 
EM PIRE II double sided 3775 

MEOICAL SOFTWARE 
MICROMED & MICRO DENT . 1656 
STARDOC 350 
THE DOCTOR'S OFFI CE NEW' CALL 

NORTH STAR AOVANTAGE 

North Star Advantage 
Work Station . 
2 Floppies 360K ea. 
5 Mb Hard ' 360K Floppy 
15 Mb Hard ' 360K Floppy 

8 BIT 
$1918 
2252 
3362 
4385 

NORTH STAR HORIZON 

HORIZON 
2 Floppies 360K ea. 
5 Mb Hard & Floppy 
15 Mb Hard + Floppy 
18 Mb Hard + Floppy 

1 User 
$2252 
3362 
4385 
5837 

8/16 

$2281 
2542 
3652 
4748 

Multi 
N/A 

S6095 
6821 
8273 

Morrow 
Terminal 

Micro Decision II 

MICRO DECISION 

':4 DEAL YOU CAN'T REFUSE" 

64 K RAM Z80 4MHz 2 serial pons 
5 1/4" disks Free Software - CPM 2.2 
MicroSof t Bas ic. BaZic, WordS ta r 
Log iCalc spreadsheet, Correct-it 

ONLY 

MO 1110Mb + 400K FL + Morrow Term. 
list2745 . 2139 

MD2 2-5" SS drvs + Per. Pearl 828 
MD2 +ADDS 3A+ Terminal 1279 
MD2 +ADDS 3A+ +Smith Corona 1779 

MD3 2 sided drives & Bookkeep ing 
& Personal Pearl. FANTASTIC BUY 

MD32 Double sided drives . 1055 
MD3 +ADDS 3A+ Terminal . .. . .. 1508 
MD3 +ADDS 3A+ +Smith Corona 2008 
Above Packages inc lude all Cables 

DECISION 1 
"IBM-360 on Ihe Z-BO & S-100 Busl" 

Sixteen prog rams runn ing simultan­
eous lyl FREE CPM. MicroSoft Basic. 
S-1 00, IEEE 696, 14-s101. 4 MHz Z80 
Rea l time clock. Interrupts. 3 Serial 
& 1 parallel port. 64 K stati c RAM ex­
pandable to 1 Meqabyte. 
0100 Hardware & Software as above $1783 
01 20 1 OSOO 5'1." + 10 Mb HO 

+Wordstar. Correct- It . LogiCalc. 
BaZic. and Personal Pearl $3538 

D200 = D1 20 + MOS. Multiuse r $3889 
D210 w/15Mb HD plus MOS . $4240 
0 220 w/15Mb HD 6 user . $5293 

MOS Multiuser upgrade to 256K RAM 734 
+Micron;x operating system 1432 

MOS+ wit h above & Whitesmith 's C 
& Pasca l 111 7 

MORROW OISK CRIVES 

Complete systems include S-100 con­
troller, power supp ly, cabinet, & fan, 
CPM & Bas ic 80. 
Add Dri ves inc lude power supply, cabi­
n~&~n. Add 

System Drive 
51 /4" Winchester 5Mb $1432 $1011 
51 /4" Winchester 15Mb 1713 1362 
8" Winchester 10M b 2625 2134 
8" Winchester 20Mb 3187 2766 
5';' '' Winchester 10Mb 1572 1081 
8" (w/ DMA controller) 
One 1 sided 
One 2 sided 
Two 1 sided 
Two 2 sided 

5870 
1081 
1418 
1839 

S576 
800 

1011 
1432 

Factory Guarantees We Beat Prices Call lor latest prices & availability A 
AMERICAN SQUARE COMPUTERS 

4167 Kivett Dr.~amestown N.C. 27282 919-889-4577 919-883-1105 
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path must be included on the com­
mand line. For example, 

uucp - x9 luserlsandy/Letters/memo 
frobish!usxvax!cranshaw!/usr/arnold 

would copy sandy's memo file to the 
arnold directory on the cranshaw 
machine via machines frobish and 
usxvax. 

Currently, more than 1500 Unix 
systems are known to be uucp sites. 
A Usenet news group lists contact in­
formation for many of these ma­
chines. Mail and file-transfer services, 
as well as the U senet news service, 
are supported. 

On the Network 
Once you have established a uucp 

link to your nearest Usenet neighbor, 
you can copy over the news programs 
and install them. Matt Glickman has 
written a USENET Version B Installa­
tion Guide, which should be part of 
the initial documentation you receive. 
One of the first articles you submit 
should go to net.news.newsite in order 

to provide contact information for use 
by the network. If you are planning 
to forward news to other sites, you 
must also install their site names and 
the names of the news groups to be 
forwarded in a sys file, which is 
similar to uucp's L.sys file. 

Like other Unix programs, the 
news programs are simple com­
mands with a number of options. On 
one command line, you specify what 
you want to do to whom and to what 
extent. 

The basic Usenet news command 
is read news, which forwards news to 
you from a default subscription list. 
Any user can custom-tailor the sub­
scription list by creating a .newsrc file 
in the home directory. The news pro­
grams automatically update the 
.newsrc file with the number of news 
articles that have been read. A rough­
ly accurate list of active news groups 
can be obtained by listing the news 
spooling directory, lusrlspool/news. 

As each article is presented, a 
header indicates the name of the 
author, the subject, and the length of 

Treat your personal computer to 
famous Diablo letter-quality printing. 

MTI has the new Diablo 630 API ready for you. 
Don't settle for less: up to 40 cps, your choice of over 200 metal­
ized or plastic printwheels, in MTI's opinion the best letter-quality 
printer on the market today. And at MTI's best price. 
Whether you rent, buy or lease our equipment, you'll find MTI is the 
one source for all the terminals, peripherals, systems, applications 
expertise and service you'll ever need. At good prices. Call us today. 

New York: 516/621-6200, 212176H)677, 518/449-5959 
Outside N.Y.S.: 800/ 645-6530 

New Jersey: 2011227-5552 

"QED- Discounts 
VISA & MasterCard 

Ohio: 216/464-6688 

• O"ablo' Authorized I Distributor 

Applications Specialists & Distributors, New York, New Jersey and Ohio. 
DEC, Intel, Lear Siegler, Texas Instruments, Dataproducts, Diablo, 3Com, 
Hazeltine, Racal·Vadic, Digital Engineering, MICOM, Cipher, U.S.Design, 

Protocol Computers, MicroPro, Microsoft, Polygon and Select. 
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the article (in number of lines). A 
more detailed header giving the 
transmission path of the ' article is 
shown on request. Entering a ques­
tion mark will get you the complete 
list of news commands. A number of 
responses are possible; you can read 
all or part of an article, decline to read 
an article, skip to the next news 
group, or reply to any item. When 
you use the quit command (q) , a 
record is made of which articles you 
read or refused, and you then exit 
from netnews. 

Usenet is remarkable for its nation­
wide scope and density of informa­
tion flow, but in many respects it 
resembles other bulletin-board sys­
tems. Much of the dialogue concerns 
the operation (or nonoperation) of 
software, including the news pro­
grams themselves. Useful informa­
tion is present but may be buried in 
a host of humdrum commentaries 
and rather trivial complaints. If you're 
patient and persistent, though, the 
occasional gems can make reading all 
that other news worthwhile . More­
over, some of the articles indicate that 
reading and writing the news can 
also be a satisfying social activity for 
network members. 

What is really remarkable is that 
the whole Usenet structure has been 
built and maintained by volunteers 
and that thus far no heavy-handed 
central administration has been nec­
essary. Usenet is an egalitarian com­
munications medium, still open to 
new members because of the good 
will of its current members. The im­
plicit social contract that exists among 
Usenet members-to forward news, 
respond to requests for information, 
and participate in network mainten­
ance-will continue to be a vital part 
of Usenet.. 

Acknowledgment 
Thanks to James Joyce, who runs International 

Technical Seminars and The UNIX Bookstore, for 
suggesting this article and providing invaluable ad­
vice and support. 
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and coauthor of a book on the Unix operating sys­
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sity and an M.S. in health education from the 
University of Toronto. 
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Conroy-LaPointe - The Supply Center for the IBM-PC or 8" CP/M·80 SOFTWARE ~U~~~RE 

LIST OUR 
PRICE PRICE 

ASHTON·TATE:dBasaIl ,lequilesPC-OOS&I28K 5700 5395 
dBasaliUseISGuklebySoltwaleBanc 5 J() 520 
EV"l'mans OB Pnm" (Book) NEW! 5 15 5 12 
TheFinancialP~nnel NEWI 5 700 $419 
FOday NEWI 5 295 5199 

APPLIED SOFTWARE TECHNOLOGY. VelSaloon 5 389 5265 
CON11NENTAL The HomeAccoonlanl Plus 5 150 5112 

FCM (Fihng,Calaloging. Mailing) S 125 585 
Plll\l<!ity Managemenl 5 495 $329 

OATAMOST. ReaI E~alelnvestmenIPloglam NEWI S lJ() - 589 
Wnle-On(WOfdPlocessorPI09lam) 5 lJ() 589 

DIGrTALRESEARCH.Con<lfllenICP M-86-· 5350 5235 
CBASIC86" S 200 5135 
CPM86 5 60 540 

DOW JONES, Mal1<et Analyz" 5 350 5279 
MaI1<el Managel 5 300 5239 

EAGLESOFTWARE,MoneyDeciSlOns NEWI S 150 5129 
FOX & GELLER Quicloode (MSOOSI 5 295 5179 

dGlaph(MSOOS.lequilesOOo.-g!illil<Sadaplor) 5 295 5179 
dUtLi IOf IBM PC OOS 5 99 5 59 

HAVDEN. IBMP~Wnt" NEW! 5 200 5135 
HOWARDSOFT. Real Estale Analyzer II 5250 5189 
INFORMATIONUNLlMrTED,EasyWlnelll(WOIdPIDCeSSOII S 350 5259 

EasySpeIIerIl(B8KWOfdsl 5 225 5149 
EasyFil,,(a DBMS) S 400 $299 

INNOVATIVESOFTWARE,TIM III(aOBMSI 5495 5329 * INSOFT.DalaDesign(apowenuleasylouseOBMS) NEW!· S 225 5169 
OalaBaseMadeEasy(Book) NEWI 5 17 $ 12 * LOTUS. 1·2·3 NEW! 5 495 5329 

MICROCRAFT. V"did (legal) 01 B,llkeepel. each (CP MB6) S 995 $469 

MICROP.RO~~:~~~el~~li~~~:~I~I;~;:Po:~~1 ~ :;~ ;l~ 
SpeIlSI" '. 5 250 $129 ,.. WordS tar Professional. 4 Pak. 3 above ~ Startndex S 895 $429 
Slallndex' NEW! 5 195 5109 
InloSI" • 5 495 $259 
Repon Stat'· S 350 5199 * MICROSOFT,Mull,plan MSOOS 5275 5189 
Muij,tool WOld MSOOS NEWI 5 375 $275 
MuHllooiWOfdwllhMouse MSDOS NEW! 5 475 $350 
Mulbtoo,FlnaooalStalemenl MSOOS NEW'S 100 575 
MuIiIlOOl, Budgel MSOOS NEW! 5 150 5115 
muMalh muS,mp NEWI 5 300 5225 
BuSiness BASIC Com~l" MSOOS NEW! 5 600 $450 
PascaI Com~~1 MSOOS NEW' 5 350 5260 
CComplel • MSOOS NEW! 5 500 $375 
BASICCom",I" MSOOS NEW! 5 395 5295 
FontanCompil" MSOOS NEW! 5 350 5259 
COBOl Compll" MSOOS NEW! 5 750 1559 
BASIC IntelPlel" MSOOS NEW! 5 350 $259 

MUlTiSOFT, StteichCa~(makesadoseLotusOUloll'.ica~ 1 NEW' 5 99 559 
NORTHAMER)CANBUSSVSTEM. TileMsw" 5 250 $169 
OSBORNE COMX. (Book & O1sk , Bus~ess. Siallsllcs & Math Ploglamsl 

SomeCommonBaslcPrograms{70programs) S 100 
PracllCalBaSlcProgramsl40moreprograms) S 100 

PBLCORPORATlON.PeISonalinveSior 5 145 
PEACHTREE SOFTWARE_ Peach Pak' (GLAR & API 5 595 

Peach TexlSOOO NEW! S 395 
PERFECTSOFTWARE.Periec1Wllle.-· 5 389 

Perfect Speller' or Perlecl Calc' . each S 295 
Perfect Filer '· S 595 

50FTWAREPUBlI5HING_PFS:F,le NEW'S 140 
PFS' Report NEW' 5 125 

SORCIM ISA SupelCaic II 5 295 
SuperWllter 5 395 

~~=~~~M;~~~;~~pon" ~ ~l~ 
T MAKER, T Mak" III 5 275 
VISICORP VIS,C"C' 256K 5 250 

VIS1DeX or V1SlSchedtJle. each S 250 
VlslFlle or Desktop Plan I. eactl S 300 

UTILITY 

569 
569 
599 
5365 
5239 
5149 
599 
5199 
$95 
585 
5199 
5269 
599 
5169 
5169 
5179 
5199 
5239 

* CENTRAL POINT Copy II PC BackupaooUlIlIiy , NEW! 5 40 5 35 
'* COMX Faslrak' RAM Otsk emulator and pnnler spooler program Works 

orany PCOOSverSlonor AAMCard Menu Dflven NEW! $ 100 S S9 
HAVES Smarteo!"" U S 119 $ 89 
"'ICROCO'" MI(;IOlemma S 100 S 65 
HAGY SYSTEMS,CoPj PC Backup aoo Un""s 5 35 525 
NORELL DATA SySiemBackup S 50 539 
NORTON NortOf1Ull'llles \400wer1u l ptog~amS , 3dISkS S 80 S 65 

HOME & EDUCATIONAL 
EPYX AIJlomated Simulations Templeo! Apshal 

* ARMONK E~eculiveSUl!e 
BLUE CHIP MllilQrlalre 

011 Barons NEW' 

BPI SYSTEMS Persona AcGoul1hng 
.. S~OOERBUNO Apole Panlc 

CONTINENTAL !he Home Accounlan! Plus 
OAT AMOST Pog Pe" or Space Slnlce. each 
DAVIDSON The S~(l Reader II 
INFOCDM Dead"e 

lOrk lOfZOtlr l' ()flor~m eacn 
* INSOFT '110'1 T" t OtOuoIH10t MysI0'J each NEWt 

MICROSOFT F''9fl1$1mu a!orlbySu!}Log!CJ NEWI 
PBL CORP. Pe'sona InveS101' 
SPINNAKER Snooper lroops II I Of .2 each 

SIO,), Machine Of Face Maker or Rhyme!> & RKXtles. ca 
STRATEGIC IheWalpFaclOI 
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540 
5 100 
5 40 
5 6() 

S 195 
S J() 
S 150 
5 30 
S 75 
5 50 
S 40 
5 35 
5 50 
5 145 
S 45 
5 35 
S 40 

5 29 
$75 
$ 27 
539 
5139 
522 
$112 
522 
555 
539 
529 
$29 
535 
$99 
$ 35 
525 
530 

IBM IS a 1tademark of IBM CorporaliOll 

IBM-PC 

Sys(em Includes 
Two 320K Disk Drives by CDC 

90 Day Wa!lanly By Us 

Call FOI Details And 
Configurations 

:g't:~COIXT HARDWARE LIST OUR 
PRICE PRICE 

MEMORY CHIP KITS :;~nll~~~~"'W:I~~s~~:~;1j * 54KKil,200NS,9chips,4164 5 150 5 45 
lfiKKiI.2OONS,9chips,4116(IOfPC·lmothelbo"d) $ J() 5 16 

~ ComboPlus,64Kwlasyncpara& clock/calendar 
~ AboveCombo~us. 256K , SiPIC 

$ 395 5 279 
S 695 5525 

CC~perVision. """""''''''''' I32Co1. ,44 ine video board 
t:JZ Plus 64 , lasl Z80B, 54K (expand 10 192K), pata port 

5 850 $ 68G 
S 875 5 695 

"'Com)( 256KRAMCaldWllhFasUak" RAMdiskemu~lor 
and printer spooler soltware. 2 Year Wananty 5695 5256 

CURTIS,~=;:;=~e~erds3' 109 ' ) S 80 5 65 
S 50 5 35 

KeyTronic. KB5I50.SlandatdT~erkejllorud NEW! 5269 5199 

MICROSOFT r56:~~~t~::~~~ ~ : 5250 
5625 

r~KS~~~~~~d~f~~ ~ ~~ $295 
5465 

MBI MOrJle Carlo 64K FNe Function (10 l000K} S 625 5395 

~' \ J!'K)I;Ah\)f\, 
,.. Quadilnk. Apple II EmulalOI NOW IN STOCK NEW' 5680 Cell 

* Quadboard. no RAM, expandablelo 256K. 4 function board NEW! 5295 S 215 
Quadboalll64K, expandable 10 256K.4Iu""'on bo"d S 395 5285 

* Quadboatd 256K, loullundion boald 5595 5425 
Quad 512 " ,14K plussellal port, expandable 10512K S 325 5275 
Quad 512 ', 256K plus senal port. expanda~e 10512K 5550 5440 
Quad512 ~ . 512Kplusserialporl 5895 5675 
Quadcolorl 5295 5235 
Quadoooll!' use",lh Quadoololl, 501640 ,200 5275 5209 
MiCiolazer, w'Copy, Pat/Pat, 8K, ~MP8wfPoweISupp~ 5 189 5 139 
MlClolaz9l. WiCopy. p"fP". 14K. iMP64wfPowerSupply $ 319 5235 
MOlolaz .. . w,Copy. Pat;Pat, 128K, #MPI28wIPowerSupp~ S 465 $ 345 
Microlazer. Snap-oo, 8K. p";p,,, Epson, 'ME8, w,PowerSupply S 179 5145 
MlCloiazer, Snap-oo,64K Par'Pal. Epson. I ME64, WIPw!, &w~ $ 319 5235 
All Microlazers a" expandable (w'OOpj 10 512K) (Sna!H>n 10 64K) 

TG PRODUCTS .kJyslick S 65 5 49 

DRIVES 
<S2)CONTRPL DATA OR landon 

* DISK DRIVES, Double Sided 36OK!320K, Same asnowsupplied 
wilh tBM-PC & XT. Tested,bumed·in. WrthinstaliallOllinstruchons 
6Odaywananljbyus, ) each 5 529 5 249 

2Ofmore $ 529 5 239 
HaIiHeighI360K0I320KDlives,sameasabove $ 395 $ 199 

* ~'V()NG INTERNAlH"dDisk, 5-6MB $1995 5995 
(FoIPC-l .compietel CLOSEOUT 

MAYNARD, F\oppyIl!iveCOftrolBoard,WrL\l104!1-ives $ 195 $165 
same wilh P"allel Port $ 275 5 205 

VISTA, iIlM-PC-?<TIiMlBackupo.-Ha!d()sf<, VI200 51549 51049 

PRINTERS AND ACCESSORIES 

EPSONMXorFXPRINTERS CAll CAll 
LEADING EDGE.Gofl1!aBanana NEW! S 250 S 209 
OKIDATA.Mlcrohne82A.80coL, 120Cps. Para., friction & pin feed S 549 S 419 

83A, 132 col , 120cps, Para., lriclion& Iractorleed S 899 $ 72S 
PRACTICAL PERIPHERALS, Microbuflertn·line64K,Paraliel S 349 $ 259 

MicrobuHer In-Une 64K Serial S 349 S 259 
STAR MICRONICS,9x9 Dol Malrix, 12Ocps,2.3K,Gemini10"X S 499 $ 289 

9x9 Dol Malri"1000pS, 2.3K. Gemini 15" 5649 5469 
IBM-PClo Epsonor Slar MicronicsCable S 60 $ 35 
Apple Inlerface and Cable lor Epson or Gemini S 95 $ 59 
Grapplel • byOrange MiClo,specifyprinler S 165 $ 119 

t~w~~a&~iit~m!, ci~~~a~~ms~~INTERS: $ 15 5 9 
COMREX.ComnlerCR-l ,tIF,200wpm,Serial Limiled Special $1199 S S45 
nx. 13cps. 10·12·15Pilch,Para_& Ser,Pin & Friction S 649. $ 499 
SUPPLIES: Tractor Feed Paper. Ribbons, Heads. Oume DaiSY Wheels and Rlbboos_ 

ASHTON-TATE,dBase II 
MICROCRAFT. V"dicillegall 01 Bilikeepel(PlOlessionall, each 
MICROPRO, WordSlar' plus free WordStar Training Manual 

MailM"ge" (Ca1l0ll2 Pal!, 3 Pak and oIh"s) 
WordSlarProfessional, 4 Pak, 3 above + Slarlndex 

MICROSOfT ~~~;:~~Compil" 
MORE IN STOCK BASIC Compil" 

COBOl-80Compil" 
mulisplmuStar-80 
Macro.80 

LIST 
PRICE 
5700 
5995 
5495 
5250 
S 895 
5275 
5500 
5395 
5750 
5200 
5200 

OUR 
PRICE 
5395 
5469 
5239 
5129 
5429 
5 199 
5325 
5 295 
$ 545 
5145 
5145 

MONITORS ~~gESSORIES 
AMDEK, 12"Gleen. #3OOG 5 200 $ 159 

5159 
5169 
5299 
5459 
5399 
5175 
5159 
5349 
5 539 
5565 
51595 
5139 
5 199 
5 349 
5 99 

* IZ' Ambel, #3OOA 5 210 
IZ·Ambel,310AloIIBM·PCIXT S2J() * 13"CoI0l 1,Composile 5 379 
13" CololI!, RGB, Hi Res lAp· lUll & IBM,PCI S 529 
13"CoI0l 1I1 ,RGB,Comm"cial.(Ap, 11 ,1111 S 479 
DVM, CoIOl Il Of 11110 Apple IIlnleria", 5 199 

NEC,IZ'Gleen.ModeIJBI 20 IM S 249 
12" CoIOl, Composile, Model JC12I2M 5 450 

PRINCETON,RGBHiRes S 795 
QUADRAM ,Qualichlome IZ'RGBColor S 795 

OuadrSCleen 17', 968x512,2pages, wfcabJe, card, disk $1995 
SANYO,9"Gleen.ModeIDM5109 5 200 

12"Gleen. ModeIDM8112CX 5 260 
13"CoI0l.Composile.ModeIDM6013 5 470 

ZENITH,IZ·Gleen.ModeIZVMI21 S 150 

MODEMS~~gEssoR'ES 
HAYES, MiCiomodem II (Iollhe Apple II) 

Apple Terminal Program for Micromodem II 
IBM·PC Smartoom II Soltw"e 
Siock ChlOnoglaph (RS·2321 
Smartmodem 300 (RS·2321 
Smartmodem 1200 (RS·232) 
ISM-PC Smanmodem 1200 B plus Smarlcom II 
Micrornodem 1oo(8·1oobus) 

IBM·PC 10 Modem Cable 
NOVATION, Applecat II Modem,3OO BAUD 

212 AppleCat, 12OOBAUD 
SIGNALMAN. Modem MKI (RS·2321 
SSM, Transcend 1 for Apple II Data Comm. 

MlXiemC"d 101 Ihe Apple II 
T"nsmlXiem 1200 (1101300112001 

CORVUS 6MegHardDI,k,wlolnleriace 
11 Meg Hard Dlsl<, wlo Inlerlace 
2{) Meg Hard Disk, wlo Inlerface 

IBM-PC Inleriace (IBM OOS). Manual & Cable Kil 
Mirror built in for easy backup 
Apple tnterface. Manual & Cable Kit 
Other Inlerfaces, Omni-Nel. Constellation, Mirror, Anin Stock 

S 379 5 275 
5 100 5 65 
5 119 5 89 
5249 5189 
5 289 5 225 
5 699 5 535 
5 599 5 439 
5399 5275 
5 39 5 29 
5 389 5 269 
5 725 5 599 
599 579 
589 569 
5 299 5 259 
5695 5559 

52395 51895 
53195 52695 
54195 53495 
5300 5 239 
5790 5595 
S 300 5 239 

HIP4ICCaICUlalOI 5 195 5 149 
HIP4ICVCak:ulalolwnh2.2KMelllOl'f 5 275 5 219 
FullUM of HIP 75C and HP41 accesso~ & _are Call 

DISKETTES 
CONTROL DATA CORPORATION Certified Top Qualily Dlsk.l1es. 
CDC, l00each,5·"4 . wilhnng,SS,DD,48TIAp~e . IBM , elc_ 1 S 550 5 179 

10each,5·114.wilhnng,SS,DD.48T(Apple, IBM ,elc.) 5 55 5 19 
IOOeach,5-1I4wilh nng, OS, DD.48T,(IBM.HIP,elc.) $ 750 5295 
lOeach,5·114.wilhling,DS,DD.48T(IBM,HIP,elc.) S 75 5 35 

DYSAN,10each,5·1I4,SS,SD,(Apple.etc,) $ 69 5 39 
IO each,5·114,DS.OO.48TIIBM.HIP,elc.1 5 89 5 49 

MAXElL,IOeach,5-II4, MD-I,SS,SDoISS.DD 5 55 5 29 
GENERIK " DtSKETIES 

l00eachSS, SO. 35 Tlack (Apple. Alan, elc_1 $ 415 5 lJ() 
IOOOeachSS , SD . 35Tlack IApple. Alari,el~1 54150 5995 
IOOeachDS.DD.40Tlack(IBM,HlP.e1c.1 5626 5170 
l000eachDS.DD.40Tlack(IBM.HlP.elc_) 56260 51400 

With jackets. no labels, pl'oduced by a lopol the line manufacturer. 90 day warranty by us 

PLOTTERS 
ENTER COMPUTER. Sweel·P, wilh Apple Inleriace and Soltw"e 5 795 5695 

1* Means a BEST buy lAD #9801 
CASH & CARRY OUTLETS: 
OveHhe-oounler sales only. Open Monday Ihlough 8alUnlay 10:00 until 5:00, 
PORTLAND, OREGON, 11507·0 S,W, Pec:ific Hwy. Terrace Shopping Center, r~"d 
On 99W between 217 and 1·5, Call 24!H02{). 
SEAmE, WASH., Gtand Opening Soon. GalIIOf location 16(0) 547·1289. 

ORDERING INFORMATION AND TERMS: ~: I~~~~~,;':~~~n=-'~?:.~~I~~f.,~~~U::~~J:~y~derS, Fortune I 000 Checks and 
Govemment Checks Personal or Company Checks allow 20days to clear. No. C.O.D. Prices reflect a 3% cash discoonl so ADD 3% 10 above~s IOf yt~ or MC_ For U.s. Mainland, 
add 3% lor Shipping, Insurance and handling (SI&Hj by UPS with S5 minimum lor SI&H_ UPS ground is standard so add3%lTlOfe for UP8 Blue With S10 mtOl~mfor 81~H. Add 12% 1~lal 
lor Sr&H lor US Postal, APO or FPO Wllh S15 minimum 101' SI&H. For Hawaii, Alaska and Canada, UPS isio some areas only, all others are Postal soeal!. wrIte, or speofy Postal. FI?felQn 
orders excepl Canada for S.I&H add 18% or S25 minimum for 81&H except for mooitors add 30% or $SO minimum for SI&H, Prices subjed 10 change and typo errOfS. so eallio ~enfy. ~II 
goods are new, Include warranty and are guaranteed to worK. Due to our low prices, ALL SALES ARE FINAl. Call before returning goods for repair or r~cerrn:nl. Orders recerved WI1h 
InsuHlclenl S.I&H char~~s will be refUnded. ORDER DESK HOURS 6 A.M. to 6 P.M. PST. Monday through Friday and 10 to 4 Saturday. 6 A.M. here IS 9 A.M. In New York. 
OUR REFERENCES: We have been in computers and electronics since 1958, a computer dealer since 1979 and in mail order since 1980. Banks: 1st Interstate Sank, 
(503) 643·4678 'We belong 10 the Chamber of Commerce (503) 644-0t23. Better Business Bur~au (503) 227-Q648 and Dired MarKeting Associa!ion, or call Dunn and Bradstreet if you 
are a subscriber . Fastrak '. and Generik '· are trademarKs of ComX Corporation. WordStar, MallMerge, Startndex, '"foSlar, are trademarks of MlcroPro. 



DISK DRIVES for 
APPLE II + /lie 

1* CENTRAL POINT. Filer. Ulilijy and Apple DOS 3.3 5 20 115 

rEI A2.5-14". 143KqiskDrive 5 479 1.249 ..• • 
ControJlerCard for A2 Drive 5 100' 1 7g e' 

MICRO-SCI *MO,I60K,40TrackDrive 5449 1299 
*A70,28GK. 70rrackDrive S 599 $299 

A40 A70Con\(oller Card 5 100 S 79 

Rana Elile1.163K,40Tracl<s 5379 $ 265 

II 
Elije 2, 3261<. 80 Tracks 5649 $ 415 
EfiI.3,652K, I60Tracks 5849 1525 
EiteQrWoIerwlMiru!l&l)skelie 

_ 
.143KDiskDrive."2H~h 

• Conkoller Card. 
*Eleclronics by ComX 

5 145 S 84 

VISTA ~i~I~~a,:omeStdHeighl ~ ~ $' 249 , 

I)skPekVI200,SMBBad<upSys. 51549 
*VHJOODu~8",Sld. Formal 

w,~lroIle r,CompleleIo! AppIe $2195 

:,~~ " 
$ 995 

• 
WHILE THEY LAST 

OVERSTOCK SPECIALS 
FOR APPLE 11111 + me 

1* ALS, Synergizer + SUpercaktCondorlor (11 +) 
Arlon,320KRAMDiskSyslem( + ore) 

*CCS, Seri~ Inleriace7710A 
!*Comx, 16K RAM Card, lYr. Warranty, lor II + 

1I1crosoft, 16KRAMCardlorll+ 
SatumSystema.32K RAMCardfor II + 

64K RAM Card for II + 
128K RAM Cardfor 11 + 

SillccnVal1ey.WordHandler 

'" USlHandler 
Vlder, Videoterm, OOcolumncardfor II + 

$749 
$1000 
$ 150 
5 179 
$ 100 
S 249 
5425 
5599 
5250 
$ 90 
534S 

• 

$299 
$695 
$99 
539 
$69 
5169 
$299 
$399 
$39 
535 
$229 

IBM-PC/XT SPECIALS 
$45 S40 Two ollnore. 

64KCHIPKIT 
9 Ead1, 4164, 2OOns, MEMORY EXPANSION. 

90 Day Warranty by us. 

. $256 $229Twoor_ ,or 
256KRAM BOARD ... ," 

FuilyCompatibie. 2Y." WarrantybyComX. i"'ii]:i 
Wrth Fastrak RAimsk Emulalor and Spooler Software. i: 

Worl<s on DOS 1.1 or 2.0. 

c.s 2) CONTf\OL DATA 

$249 S239 Two or more. 

320Kl360K DS DD DISK DRIVE 
Same as now irlslalloid by IBM. Wilh detailed inslalJalion 

ins1ructions and 60 Day Warranty by 
. Factory Aulhorizoid Dislribu1or. 

FORATARI • 
RANA loooDlol<O!Ive,320K.II'- $449 $369 

LS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT. 

appk!' II+/lle 

HARDWARE 
for Apple [[111 + lIIe 

LIST 
PRICE 

*ComX,lorlle,80col.l64KAdderCard $ 295 
*ComX,RAMCard, IYr.W\y.(II+) 16K $ 179 
*ALS,ADDRam(II +) 16K S 100 
* Microsoft, RAMCard (II + ) 16K S 100 
*SatumSystems,RAMCard (II +132K S 249 

RAMCard(II +) 64K S 425 
RAM Card (II + )128K S 599 * Axlon RAM Disk System ( + ore)320K SHXXl 

VIDEO CARDS 
* ALS, Smarterm II (+ ore) S 179 

ComX, eo col. /64K Adder (lie) S 295 
Vldex, Videoterm80col. (+ ore) 5 345 

* UllraTerm (+ ore) 5379 
SoN Video Swileh (II +) 5 35 
Enhancer II (II +) $ 149 
FunelionSlnp(II +) $ 79 
Full Videx Une. Call. Up to 35% off 

Vista,Vision 80 $ 289 

MISCELLANEOUS 
ALS, TheCP/M Card V3.0 (+ ore) $ 399 

Z·Card( + ore) $ 169 
Colorll( + ore) $ 179 

ASTAR. RF Modulalor, 10 use TV $ 35 
* CCS,Serialln1ertace 1710A S 150 
*CentrafPotnl, AlaskaCard(copie<,+ cre) $ 130 

Eastside, WildCard (copier, + ore) S 130 
Kensington, System Saver S 90 
Key Tronic, KB200 k.yboard (II + ) 5298 
Kraft ,Joysllek(Ap llfll +) $ 65 

Paddle (Ap 11111 + ) $ 50 
M&R, SupRfan (+ ore) $ 50 

* Microsoft, l80 Softcard ( + ore) $ 345 
l80 SoNcard Plus ( + Of e) S 645 
SoNcard Piemium P«:k (II +) $ 695 
SoNcard PremiumP«:k(lIe) 5 495 

Micro Tek, Dumpling 64, BuHer $ 349 * Orange Micro, Grappler Plus (e or +) S 175 
16K BuHer Board for Grappler + 5175 
BuHered Grappler + ,16K $ 245 
2 Chip Kit for above for 64K $ 28 

Paymar, LowerCaseChip( II+) $ 50 
Practical Peripherals, 
MBP lie 64K Par. (Epsoo Inlemal) (+/e) S 279 
MBS II. 32KSer. (Epson Inlemal) (+ Ie) 5219 

Microbuffer II +, 16K, (+ ore) 
ParlSer (speofy) S 259 

Microbuffer II +, 64K, (+ ore) 
Par/Ser (specity) $ 349 * PCPI, Appli·Card, 14 features 6Mhz $ 375 

RH Electronics, Super Fan II $ 75 * Satum Systems, Accelerator II $599 
SSM, A 10 II, SeriaUPara Interlace 5225 
TG Products, Game Paddles (II + ) 5 40 

Joyslick(U +J S 80 
Selecl·A·Port (II + ) $ 60 
Trak Ball (II +) $ 65 

Videx, PSIO, Para/Ser Interface $229 

5139 
5145 
5229 
5279 
525 
599 
559 

5199 

5299 
$129 
5139 
525 
599 
599 
599 
569 
5219 
549 
$ 39 
539 
$235 
$459 
$495 
1395 
5269 
5119 
5119 
5185 
$ 19 
539 

5209 
5169 

$~99 

5259 
$275 
$59 
5449 
5169 
529 
$45 
$ 45 
544 
$169 

suppllJ center 
r-----------------~ 

APPUEflefW(,40COlUliN 51 ,250 
APPLEIIe 1211K,80COlUMN 51 ,395 

: A~P1;fIIf! STARTERSYSTEMBYAPPl.E(SystemA) 
' .. . "-;;r:i: 64Kand80 co!umn 

DiS!< II wilh conlrollcr 
Apple MoniIorlll 

. Monijor Siand 51 ,650 
APPUEfie STARTER SYSTEIIBY CONROYUPOINTE ISYSTEII BI 

128K and eo column 
1 Micro·Sci DrivewithcontJOller 

~io ~ili~r= \:~~ I)skette 

RF Modu~lor (for co~ 1V) 
Gama Paddles 
Game wi1h color Qfaphks and sound 
20 Blank Disk.ttes ' 51,695 

or delele dri'e on Syslem B, subl,';'; $245"and 
e. (Syslem D) , 

To.subs1i""eor delele monUor on Syslem B, s~btract 51ilOand add o!he! 
monilor price ISyslem MI. 

SOFIWARE 

LIST OUR 
PRICE PRICE 

App!e Computer, Inc. 50% oHI"I, on Apple Ire. software Call 
Applied Soft Tech .. VersaForm $ 389 5265 
Artsci, Magiclllndow II NEW! $ 150 5 99 
Ashton·Tate, dBase II (Req CPIMeo) $ 700 1395 

FinirleiaIPlanner(ReqCPIM80) $ 700 $395 
Friday (Requires CPIM eo) $ 295 $199 
User's Guide by Sottware Banc $ 30 S 2Q 

BPI Systems,GL,AR,AP, PR or INV, each 5395 5295 
Broderbund, Bank Slr .. 1 Wriler $ 70 $ 47 
Contlnental,GL, AR,APorPRea $ 250 5169 

Home Accountant $ 75 S 49 
FCM $ 100 $ 68 

Dow Jones, Markel Ana~zer $ 350 5279 
Markel Manager $ 300 5239 

Hayden,Pie WrilerISped~80col. board) $ 150 599 
HowardSoft, ReaIEslaIeAna~zerll $ 195 5129 

TaxPreparer $ 225 5149 
Info. Unlim., Easywriler (PRO) $ 175 5119 
WK,l etterPertectw/MailMerge S 150 $ 99 * Micro Craft, (requires ZOO CP/M-Card) 

Professional Biltkeeper $ 995 $469 
Verdict, (Legal Billing) $ 995 $469 

MlcroLab, Tax Manager $ 180 5119 
Micro Pro, (alt require zaO-CP/M Card) 
WordSlar ~ + Training Manual SPECIAL $ 495 $239 
MailMerge" SPECIAL $ 250 $129 
Spe!ISlar'· SPECIAL $ 250 $129 * WordStar Professionat,4 Pak, 

3 above + Slar lndex SPECIAL $ 895 $429 
* WordSlar w/Applicard & CPIM SPECIAL S 495 $345 

Microsoft,Mulll·Plan(CPIM or Apple DOS) 5275 5199 
Rnandal, MuNftool(CPlMorDOS) $ 100 $ 75 
Budgel, MuHilool(CPIM or DOS) 5 150 5115 

SierrafOn-Une, ScreenWriter If S 130 S 89 
The Dictionary NEW! 5 100 5 69 
General Manager II NEW! S 230 $155 

Osbome/C,P. Soft, (Disk and Book) 
Some Common Basic Programs (75 each) 

StalisticsandMalhPrograms $ 100 $ 49 
Prac1icalBasic Programs (40 each) S 100 $ 49 

Peachtree, Requires CP/M & MBasie, 40 columns. 
Series40GL&AR&AP,aIl3 $ 595 5385 
Series 40 Inv. or Payroll,eaeh S 400 $275 
Series9Te~&Spell& Mail,aIl 3 $ 595 1395 

Perfec1, Perted Wriler S 495 5149 
Perted Speller $ 295 $' 99 
PerteclWrileriSpeller2Pak S 695 $199 
Perted Rler $ 595 5259 

Quark,WordJuggler(lIe) 5239 $179 
Sensibie,5ons. Spel.r, specityeo Col. Brd. $ 125 585 * Sileon Valley, Word Handler S 250 $ 39 * Ust Handler S 90 $ 35 
Sof.lSys. , Execu1iveSecretary S 250 $169 

Executive Speller $ 75 $ 5S 
Sof1warePublishing,PFS,File $ 125 $ 85 
(speci~ + ore) PFS, Report S 125 $ 85 

PFS, Graph $ 125 $ 85 

Stoneware. DB Master 
DB Ulility I 01' II 

Videx. Applewriter \I prebool disk 
Vislcalc SO col. preboot disk 
VislcalcSOcol.to 176Kdisk 
Videolerm Utilities Disk 

VislCorpfPersooal Software. 
Visica!c3.3 

LIST 
PRICE 
$ 229 
S 99 
S 20 
$ 50 
S 90 
S 37 

$250 
Visicatc Enhaoced(lIe) 
VisiFile or VisiDex. each 

NEW! $ 250 
S 250 

Beagle, U1ilityCi~ 
DOS Boss 
Apple Mechanic 

Central Point. Filer. DOS 3.3 and Utility * Copy II Plus (M COjjer) 
Epson,GraphicsDump 
Insoft. GraFORTH by Paul lutus 
Mlcrosoft,A.L.D.S 

BASIC ComDiler 
Cobol 80 
Fortran 80 
TASCCom~ler * Omega, locksmith (bit copier) 

Penguin, Compo Grphcs. Sys. NEWt 
Graphics Magician NEW! 

Phoenix, Zoom Grafix 
Quality, BagofTrieks NEW' 
Satum Systems. VC-Expand 

VC·Expand 80 
Sensible, Back it Up. (bit copier) 

$ 30 
$ 24 
$ 30 
S 20 
5 40 
S 15 
$ 75 
5 125 
S 395 
$750 
$ 195 
$ 175 
S 100 
$ 70 
S 80 
$ 40 
$ 40 
$ 100 
5 125 
$ 60 

HOME & EDUCATION 

OUR 
PRICE 
5129 
569 
5 15 
5 39 
569 
528 

522 
$ 18 
522 
515 
535 
5 9 
$59 
$75 
5299 
1559 
5149 
5159 
$75 
$53 
541 
534 
529 
$49 
569 
$49 

Brodemund, Choplifter $ 35 5 26 
BudgeCo, PinballConslr. 501 $ 40 5 27 
Continental, Home Accountant S 75 S 49 
Datamosl, Aztec or Z~xon, each $ 40 $ 27 
Edu·Ware, (Large Invenlory) Call call 

rn~~~~.~~~~~I:~~~~raslstarcross,each ~ ~ ~ ~ 
Deadline 5 50 $ 34 

lightning, Maslertype $ 40 $ 27 
Micro lab, Miner204ger S 40 $ 27 
Muse,Castle Wolleostein S 3C $ 23 
SierratOn·Line,Ulbmall $ 60 540 

SoNporn (X Raled) 5 35 5 22 
Sir·Tech, Wizardry 5 50 5 39 
Sub Logic,FlighlSimul $ 34 525 
OTHER BRANDS AND PROGRAMS IN STOCK, CALL. 

VISA 

THE WORLD 'S LARGEST COMPUTER MAIL ORDER FIRM TM 

CONROY-LII POINTE 
.. 

Formerly Computer Exchante 
ALL MAIL: P.O. Box 23068, Portland, OR 97223 

SHOWROOMS AT: 115070 SW PACIFIC HWY., PORTLAND, OR. OPEN M-SAT 10-5 
SEATILE, WA OPEN M·SAT 10-5 

Circle 530 for IBM peripherals. Circle 531 for Apple. Circle 532 for all others. 

~:~~;~SK TOLL FREE 
(800) 547-1289 

Order Desk Hours: 6AM to 6PM PST 
Oregon TOLL FREE I Hot Une For Intonnatlon 

[800]451-5151 On YourOrrier 
Portland: 245-6200 [503]245-1030 
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The Unix Writer's Workbench 
Software 

With this package, you can spot stylistic as well as grammatical 
problems in your prose 

by Lorinda L. Cherry and Nina H. Macdonald 

The Unix Writer's Workbench soft­
ware, consisting of programs and 
databases, is designed to help im­
prove your writing. The package in­
cludes programs that identify mis­
takes and stylistic problems in your 
draft text as well as interactive pro­
grams to help you answer spelling 
and word-choice questions. Because 
the programs are general, you can 
use them with a variety of texts from 
letters to journal articles. You can also 
adapt the programs to meet your 
own needs. This article describes 
programs you might use in writing 
and revising a paper and how you 
can tailor the Writer's Workbench 
software to your own writing. 

Writing Help 
Let's set the scene. You have just 

finished a huge program and can no 
longer avoid writing it up. You have 
a Unix operating system and are 
either composing your first draft at 
the terminal or writing it off line, 
planning to type it in later. You're 
using the standard Unix mm (memo­
randum) or ms (manuscript) macros 
for formatting. In one sentence, you 
use the word "seperate'~or should it 
be "separate"? The spelltell program 
can help you find out with its data­
base of commonly misspelled words. 
If you can spell part of the word, the 

+-- Circle 135 on inquiry card. 

program will return all the words on 
its list that match your entry. You type 
"sep.rate" or "'sep" or "rate$" and 
get the correct spelling, "separate:' 
(The period stands for any character, 
the caret for the beginning of the 
word, and the dollar sign for the end 
of the word.) Next you want to de­
scribe the "affect'~or should it be "ef­
fect"?-of your program on its input 
data. The worduse program and its 
database, with explanations of about 
700 commonly confused or misused 
words, can set you straight . 

Proofreading Help 
You've finished the first draft, it's 

stored in a file, and you now face the 
dreaded task of proofreading and re­
vising it. It's time to put the main 
Writer's Workbench program, wwb, to 
work. The wwb program has two sec­
tions, proofr and prose, which may 
each be run separately; in fact, the 
Writer's Workbench system has a 
hierarchical structure, as shown in 
listing I, and most of its smaller pro­
grams can be run independently. If 
you're a poor typist or speller, how­
ever, you should probably run spell 
on your paper before invoking wwb; 
the stylistic analysis part of wwb relies 
on the words in the text being spelled 
correctly. 

Proofr first checks spelling and gives 

you a list of misspelled words (see 
listing 2). Next, it runs the punctua­
tion checker, puncl. The errors it finds 
include unbalanced quotation marks 
or parentheses, violations of the stan­
dard rules governing the order of 
punctuation marks, and sentences 
that do not begin with a capital let­
ter. If you do not understand why the 
checker is complaining about your 
punctuation, type punctrules and get a 
display of the rules the punct program 
enforces. 

Proofr then checks the text for "dou­
ble" words; that is, a word occurring 
twice in a row. This common mistake 
is easier for the computer than a 
human proofreader to find. Proofr 
next gives the diction output, which 
displays sentences containing wordy 
or frequently misused phrases and 
recommends substitutions. Diction has 
a database of about 450 awkward or 
wordy phrases; each sentence in the 
text containing one of these phrases 
is printed with the unacceptable 
phrase set off in special marks (*[ and 
]*). And sometimes, for the sake of ef­
ficiency, only part of the unacceptable 
phrase is bracketed. However, you 
should not assume the program is 
always right. Proofr also looks for split 
infinitives. If you don't recognize split 
infinitives or don't know why you 
shouldn't use them, call splitrules to 
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get information. 

Help with Prose 
Perhaps the most important section 

of wwb output is prose, which analyzes 
your writing style by using a program 
that finds parts of speech. Prose 
gathers statistics, compares them 
with a standard you choose, and ex­
plains in English how the text might 
be improved. If your text compares 
favorably to the standards, prose will 
tell you so. If your text differs greatly 
from the standards, prose will suggest 
ways to improve it (see listing 3). The 

program uses measures that writing 
experts agree lead to well-written 
text-varying sentence length and 
sentence type and avoiding the 
passive voice, for example. 

With wwb output in hand, you'll 
probably want to start by making the 
changes suggested by proofr. These 
changes are fairly straightforward, 
but you will have to consider careful­
ly the changes recommended in the 
section on word choice. It may be 
even harder for you to figure out how 
to follow the recommendations of 
prose. You can then run another pro-

Listing 1: A summary of the Unix Writer's Workbench system hierarchy. 

COMMAND-FUNCTION TABLE 

Commands 
abst file .. . ... . ... ... .... evaluates text abstractness 
acro file ... . ...... .. ..... . finds acronyms 
findbe file .. ... ........ .. . identifies difficult syntax 
match stylefilel 2 N ...... collates statistics from different texts 
org file .... .. ...... . ...... shows text structure 
parts fire .. .... ... . .... ... assigns grammatical parts of speech 
sexist file ......... ...... . finds sexist phrases and suggests changes 
spelltell pattern .......... prints commonly misspelled words containing pattern 
style file .... .. .. . .. ...... summarizes stylistic features 
syl -n file ... ...... .. .. ... prints words of n syllables or longer 
topic file ................. provides clue to topic, keywords 

parts file .............. assigns grammatical parts of speech 
wwb file .. . ...... ..... .. .. . runs proofreading and stylistic analysis 

proofr file ... .......... gives proofreading comments 
..................... finds split infinitives 
diction file .. .. .. .. . finds awkward phrases and suggests changes 
double file .......... detects repeated typings of words 
punc! file .. . . .. .. . . . checks punctuation 
spellwwb file ........ checks spelling, using spelldict 

prose file ........ .. .... gives extended editorial comments 
style file ...... . .. .. summarizes stylistic features 

parts file ........ assigns grammatical parts of speech 

Explanations 
prosestand . .. ....... .. .. . .. prints standards used by prose to evaluate documents 
punctrules .... . ... . ........ explains punctuation rules 
splitrules ..... . . . ....... .. explains split infinitives 
word use word .. .. . .......... explains frequently misused or confused words 
wwbhelp word ... . ........... gives information about commands and functions 
wwbinfo ........ . .... ... .... prints a copy of this table 

Environmental Tailoring 
dictadd .. . .. . ..... .. ....... adds phrases to ddict , spelldict, sexdict dictionary 
spelladd . . .... . . .. ......... adds words to spelldict dictionary 
mkstand ..... . .. ..... ....... builds standards for prose from user documents 

User Specified Dictionaries 
ddict.. ...... .... .. . .. .... . personal list of awkward phrases 
sexdict .. ...... ..... ....... personal list of sexist terms 
spelldict.. .... . .... .. .... . personal list of correct spellings 

Note. Indented commands are automatically run by tlie less 
indented commands that immediately precede them. 
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gram, style, to find all sentences with 
certain characteristics. For example, 
you can ask style to print all sentences 
with passive verbs, nominalizations, 
expletives, or all sentences longer 
than 50 words. (See listing 3 for 
definitions.) This output should give 
you an idea of where to start. If you 
have too many passive verbs, try the 
findbe program, which provides a for­
matted draft of your text highlighting 
all forms of the verb "to be." Go 
through this draft and try to rewrite 
the highlighted verbs to lower your 
count. If there are many long words 
in your article, use syl to find them; 
give an integer to syl-5, for 
example-and it prints all the words 
in your article with five or more 
syllables. 

Finishing Touches 
The Writer's Workbench system 

contains several programs that let you 
look at text in different ways. The org 
program, for instance, prints all 
headings and the first and last 
sentences of each paragraph. If your 
text is well organized, the output of 
org should be reasonably coherent 
and can be used as a basis for a sum­
mary of the paper. If the output isn't 
coherent, you may have a serious 
problem. No program can tell you 
how to reorganize your paper; you'll 
have to decide how to present it to 
your readers. Org may help you see 
that you have problems, but it doesn't 
correct them. 

Suppose you also wrote a short 
document to tell a user how to imple­
ment your program. Did you assume 
that your user was male or female? 
Many people resent such assump­
tions. A quick run of your documen­
tation through the sexist program will 
ensure you won't make such a 
mistake. Sexist is simply a variant of 
the diction program with a different 
dictionary of phrases and substitu­
tions. 

If you need keywords for your 
paper, the topic program helps by 
printing the 20 most frequently used 
noun and adjective-noun pairs in the 
text. Topic's output also gives you an 
idea of the subjects you've empha­
sized. A program called acro search­
es the text for acronyms, letting you 
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quickly check if you've defined them 
upon introduction. 

Tailoring the System 
Next, let's say you're finished with 

your paper and have submitted it for 
publication. The last time you ran 
proofr, however, it complained about 
the spelling of your last name and 
about that cute acronym you used to 
name your program. You can use die­
tadd to create your own supple-

mentary file that will be searched 
automatically next time you use the 
Writer's Workbench system. Some of 
the phrases proofr complains about 
are appropriate in context. Use dietadd 
and make a private file of phrases; in 
the future, proofr will ignore some of 
its own phrases and use yours in­
stead. Using this supplementary file 
concept, you can adapt the output of 
the Writer's Workbench system to 
your own needs. 

Listing 2: The proofr program's output for a first draft of this article. 

** **** **** ** ************* ** *** SPE LLING * ****************************** 

Possible spelling errors in byte_draft are: 

meta 
misspeled 
sep 

sep.rate 
seperate 

SPELLTELL 
WORDCHOICE 

If any of these words are spelled correctly , later type 
spelladd word 1 word2 ... wordn 

to have them added to your spelldict file. 

***** ************************ PU NCTU A TID N ***************** ******** **** 

The punctuation in byte_draft is first described. 

o double quotes and 18 single quotes 
2 apostrophes 
o left parentheses and 1 right ones 
Because of the unbalanced parentheses, the following check for mistakes 
may make errors. 

The program next prints any sentence that it thinks is 
incorrectly punctuated and follows it by its correction. 

line 3 
OLD: you have just finished a super program and 
NEW: You have just finished a super program and 

For more information about punctuation rules , type: 
punctrules 

***************************** DOU BLE WOR OS **************************** 

For file byte_draft: 

the the appears beginning line 10 byte_draft 

***************************** WOR D CHO ICE ***************************** 

Sentences with possibly wordy or misused phrases are listed next, 
followed by suggested revisions. 

For file byte_draft 

beginning line 15 byte_draft 
You *r utilizJ*e the SPELLTELL program. an interactive program 
with a data base of the most commonly misspelled words , to find 
out. Listing 2 col1ti11ued 011 page 246 
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Suppose you decide the audience 
you usually address is much less so­
phisticated technically than readers 
of technical instructional manuals, 
and therefore you'd like different 
standards for prose. Or perhaps you 
have a favorite author whose style 
you would like to emulate. To adapt 
the software for such styles, you first 
have to gather text samples that 
reflect your standards. Because the 
Writer's Workbench system calculates 
statistics, you must have a reasonable 
number of samples on line-at least 
20 samples of more than 2000 words 
each. Once you have the text in files, 
the mkstand (for "make standard") 
program will calculate all the statistics 
necessary for prose. Subsequently, 
when you run the program, you can 
have your text compared to your own 
standards rather than those of the 
system. 

How It's All Done 
The proofreading programs look at 

all the words in the text. The stylistic 
programs, on the other hand, sepa­
rate the words in sentences from the 
words in headings and figures and 
tables. Those words should not be in­
cluded in any counts of words in 
sentences, nor should they be in­
cluded as part of any sentence. 
Writer's Workbench programs use 
embedded formatting commands to 
discard nonsentence text. Users of 
the Unix formatting macro packages 
label their nonsentence text with 
macros for headings, tables, centered 
lines, and other displays that are not 
part of the regular text . Thus, the 
stylistic programs can figure out 
which characters to include in their 
analyses. Word-processing systems in 
which a typist types as though on a 
typewriter do not allow this analysis, 
and the Writer's Workbench stylistic 
programs would be difficult to imple­
ment with such systems. 

Conclusion 
The programs we've described are 

not designed to do everything for a 
writer; rather, they remove some of 
the tedious burden of proofreading 
and provide guidelines about style. 
In this way, they free writers to ex­
amine their organization and content. 
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Listing 2 continued: 

beginning line 27 byte_draft 
*[ Through the use of]* WORDCHOICE you discover the difference. 

beginning line 27 byte_draft 
WORDCHOICE is also an interactive program and has a 
*[ very]* large data base of the commonly confused or misused 
words. 

file byte_draft : number of lines 29 number of phrases found 3 

Please wait for the substitution phrases 

Table of Substitutions --------------------

PHRASE SUBSTITUTION 

through the use of: use "by, with" for" through the use of" 
utiliz: use "use" for" utilize" 
very: use "OMIT" for" very" 
very: use "doubtless, no doubt" for " there is very little doubt that" 
very: use "in a sense or OMIT WHOLE PHRASE " for" in a very real sense" 
very: use "unimportant" for " of very minor importance" 

* Not all the revisions will be appropriate for your document. 
* When there is more than one suggestion for just one bracketed 

word, you will have to choose the case that fits your use . 
* Capitalized words are instructions, not suggestions. 
* To find out more about each phrase, type "worduse phrase ." 

NOTE: If you want this program to look for additional phrases 
or to stop looking for some, for instance to stop 
flagging "impact ," type the command dictadd . 

May 19 17:08 1983 PROOFR OUTPUT FOR byte_draft Page 3 

*.**.* •• ************....... SPLIT INFINITIV ES ***********.************ 

For file byte_draft : 

Possible split infinitives: 
to now describe 

For information on split infinitives type: 
splitrules 

Listing 3: The prose program provided these comments on a poorly written technical paper. 

NOTE: Your document is being compared against standards 
derived from 30 technical memoranda , classified as good 
by managers in the research area of Bell Laboratories . 

READABILITY 

The Kincaid readability formula predicts that your text 
can be read by someone with 16 or more years of schooling, 
which is rather high for this type of document. Good 
technical papers average close to 13th grade level, 
even though the audience has more education than that. 

This text includes many long words. Consider running 
the syllable counting program , Ji.Yl, to look at the words in 
this text with five or more syllables. To do this type the 
following command when this program is done. Listing 3 continued on page 248 
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The programs were designed hier­
archically; casual users can get a lot 
of information with just one com­
mand, and experienced users can 
run individual programs when nec­
essary. 

The Writer's Workbench software 
has been very well received by 
writers who have used it. They report 
that they like getting information 
about their papers privately; only the 
computer knows. They prefer specific 
suggestions to comments such as 
"vague" or "poorly written" that they 
often get from human reviewers. 
Many claim their writing has im­
proved simply because the system 
has prodded them to think about the 
choices they make when writing .• 
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Listing 3 continued: 

syl - 5 filename 

If most of the long words are technical terms that you must 
use, consider providing a glossary of terms to make this 
paper easier to read. If the words aren't technical terms , 
use shorter words wherever you can. In changing your text, 
be sure not to use several different words for the same 
concept; such synonyms are frequently confusing to the 
reader. 

VARIATION 

You have an appropriate distribution of sentence types. 

SENTENCE STRUCTURE 

Passives 

This text contains a higher percentage of passive verbs 
(32.0%) than is common in good documents of th is type (22%). 
A sentence is in the passive voice when its grammatical 
subject is the receiver of the action. 

PASSIVE: The ball was hit by the boy. 

When the doer of the action in a sentence is the subject, 
the sentence is in the active voice. 

ACTIVE: The boy hit the ball. 

The passive voice is sometimes needed 

I. to emphasize the object of the sentence, 

2. to vary the rhythm of the text , or 

3. to avoid naming an unimportant actor. 

EXAMPLE: The appropriations were approved. 

Although passive sentences are sometimes needed , 
psychological research has shown that they are harder to 
comprehend than active sentences. Because of this you 
should transform as many of your passives to actives as 
possible. You can use the ..s.tyil program to find all your 
sentences with passive verbs in them , by typing the 
following c?mmand when this program is finished. 

style -p filename 

Nominalizations 

You have appropriately limited your nominalizations 
(nouns made from verbs, e.g., "description"). 

Expletives 

This text contains a higheT percentage of expletives 
( 8.0%) than is common in good documents of this type ( 3%). 
Expletives are words that have no content. For instance, 
"it" and "there" are often used as expletives in sentences 
such as "It is dark" and "There are three solutions to this 
puzzle." In these sentences, "it" and "there" have no 
content; they are simply linguistic placeholders. 

Expletives are sometimes necessary, e.g. , "It is 
raining. " Often, however , they add unnecessary words to a 
sentence: "There are three solutions to this puzzle" can 
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easily be shortened to "This puzzle has three solutions." 

To find all the expletives counted by this program , 
type the following command after this program is finished. 

style -e filename 

PROSE OUTPUTS 

Options 

You can request that your document be compared against 
different standards; typing -t with the prose command. e.g .. 

prose -t filename 

will compare your text against training documents. 

A - s option will provide a very short version of Ihe 
.j;l.I.9..s.s: output. 

prose - s filename 

If you already have a style table in a file. you can 

save time by using it as the input to .j;l.I.9..s.s: rather than the 
textfile . T o do this, precede the style table filename with 
a - f, e.g . • 

prose - f styletable-filename 

A II the options can be selected at the same time and 
listed in any order. 

prose - f styletable-filename - s -t 

Statistics 

The table of statistics generated by the program ..s.tyil 
can be found in your file styl.tmp. If you want to look at 
it type: 

cat styl.tmp 

You can also use the .rn~.u:.b program. which provides a better 
format. type: 

match styl.tmp 

If you are not interested in the file, remove it by typing: 

rm styl.tmp 

ORGANIZATION 

The .j;l.I.9..s.s: program cannot check the content or 
organization of your text. One way to look at the overall 
st ructure of your text is to use u.s:.j;l to list all the 
head ings that were specified for the .rn.rn formatter. To do 
this, type: 

grep ".H' filename 

You can also' use the organization program, .9.I~, to look 
at the structure of your text. .0.I~ will format your paper 
with a ll the headings and paragraph divisions intact, but 
will only print the first and last sentence of each 
paragraph in your text so you can check your flow of ideas . 

org filename 
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turers are marketing 96 TPI disk systems. 
And thanks to a new diskette engineered 
to standards previously unattainable, 96 
TPI performance can now be as reliable as 
48TPI. 

The product that makes this possible is 
the Xidex Precision'" Rexible Disk. 

A TANGIBLY SUPERIOR DISK. 

We had no choice. To turn out a highly 
reliable 96 TPI product line in volume, Xidex 
had to build the most automated and ad­
vanced disk manufacturing facility in the 
world. And we had to find ways to enhance 
current capabilities in materials, magnetic 
formulations, manufacturing and quality , 
control. 

The best substrate. We start with the 
most stable polyester substrate commer­
cially available. We can command the best 
because we're the world's largest purchaser 
of polyester substrate. Using a superior 
substrate makes the disks less suscepti­
ble to distortions caused by temperature 
and humidity. 

And that's just the beginning. 

Tighter hub hole specs. We reduced the 
accepted tolerances on the center hole 
diameter by 50% (from .001" to .0005") to 
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decrease the risk of head to track mis­
alignment. 

Improved signal strength.We coat with a 
unique magnetic particle that has a signal 
level almost 20% higher than average. (This 
was accomplished without any sacrifice in 
overwrite and peak shift properties.) The 
resulting "hotter" signal means you're less 
likely to lose your data if head alignment is 
less than perfect. 

Better finishing. We use proprietary 
binders and lubricants, and we polish the 
disk to a higher luster than you're used to 
seeing. This significantly improves signal 
performance and assures longer life for 
the disk drive heads. 

More protective jackeUacket construc­
tion is particularly critical to 96 TPI perform­
ance. Xidex has selected a 10 mil jacket 
that is 33% thicker than the industry aver­
age. The jacket not only feels more sub­
stantial, it offers greater protection from 
contaminants, extended handling and ex­
tremes in temperature and humidity. Its 
superior squareness and flatness allow it 
to slip more easily into the drive and im­
proves double sided head compliance. The 
all-polyester liner helps the disk to rotate 
more quietly and with less torque. 

Tighter quality control. Product testing 
must also be a cut above accepted stan­
dards. Xidex disks not only go through the 
most rigorous 100% test procedures, they 
are also required to pass an additional out­
going quality check of 18 tests. 

Xidex disks are 100% certified ... to a 
higher level than any other product. But 
many users don't realize that "100% certi­
fied" simply means that the disks are cer­
tified against dropouts. Disks can fail for 
other reasons, too. It's only because Xidex 
controls al/ three critical areas-coating, 
physical construction and testing-that we 
can produce a reliable 96 TPI product. 

Naturally, our disks also offer a lifetime 
warranty against manufacturing defects. 

HIGH VOLUME 
PRODUCTION CAPACITY. 

Xidex's monthly shipments of disks have 
been soaring since mid-1982. And we're 
just barely tapping our capability. Our new 
coating facility will be able to turn out over 
150 million disks a year. 

Our product line also includes a full line 
of 48 TPI disks that are superior to any­
thing on the market.Avaiiable in 5Wand 8" 
sizes, they are made to the same exacting 
standards as our 96TPI products. 

A WORLD LEADER IN 
PRECISION COATING. 

As one of the largest manufacturers of 
computer media products, we've been per­
fecting the art of precision, high speed, 
volume coating onto polyester since 1969. 
In fact, we currently coat more polyester 
media products than all manufacturers of 
flexible disks combined. 

We're also the first vertically integrated 
American manufacturer of flexible disks in 
over five years. 

If you'd like more information on the 
most reliable 48 and 96 TPI disks that 
money can buy, give us a call. We also have 
a technical paper on 96 TPI disks that's 
yours for the asking. 

Xidex Magnetics, P.O. Box 3418, Sunny­
vale, CA 94088-3418. (415) 964-4652. 
In California call toll free (800) 672-1403. 
Outside California call (800) 538-1584. 

PRECISIONlMFLEXIBLE DISKS 
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Smith-Corona 
makes a successful printer even bettet 

Introducing the TP-II. 
When Smith-Corona® 

introduced the TP-I'.II daisy 
wheel printer, it filled an 
important need. It gave 
home users and small 
businesses the opportu­
nity to have high-quality 
letter-perfect printing at 
the lowest price to that 
time. No wonder it's been 
such a success! 

Now, Smith-Corona 
improves upon that suc­
cess. With the TP-II'" 
printer. 

The TP-II has all the 
features of the TP-I. It's 
compatible with most microcomputers. It han­
dles letter and legal sized paper. There's an 
optional tractor feed for handling fanfold paper. 

Dual Interface 

But the TP-II has some significant 
improvements, as well. It can interface with 
both serial and parallel computers. Which 
means you can upgrade your computer when­
ever you want without having to buy a new 
printer, too. 

Letter-Quality Printing 

The TP-II has the same excellent print 
quality as the finest office typewriters. There's 

r ~l= send r:-m=n-;;:nation on the- -, I Smith-Corona TP-II daisy wheel printer. I 
I Name I 

Address ___________ _ _ 

I City State Zip I 
I Mail coupon to: I 

Smith-Corona, 65 Locust Avenue 
I Ne~ Canaan, CT 06840 I 
L SmIth-Corona ':..I 
Snlilll-C~a~ark~b;sc:MCo;on.- - - -
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a choice of easy-to-change daisy wheels to give 
you a wide variety of print styles and languages. 
(At $7.95 each, you can easily afford several.) 
There is a new ASCII 93-character printwheel 
with all the characters necessary to print out 
computer program listings, as well as 
printwheels in seven foreign languages. 

Self-Testing 

The Self-Test Switch lets you automati­
cally print out a test pattern to check on the 
TP-ll 's operating condition. You can easily set 
DIP switches for baud, parity and character bit 
length. Plus it offers carriage return line feed, 
as well as a new 256 character buffer. 

800 Number for Information 

Add to all these features the fact that the 
TP-II is made in America by a company that 
has earned a reputation for reliability. A com­
pany that backs its printers (and everything 
else it makes!) with a national factory service 
network and an 800 number you can call if you 
have a problem. 

So if you're in the market for a high-quality, 
low-cost daisy wheel printer, consider the one 
that's improved upon success . The Smith­
Corona TP-II. 

Circle 413 on inquiry card . 



Typesetting on the Unix 
System 

The formatting and typesetting system built around the troff 
program works reliably and can be learned in a day 

The Unix text and formatting 
system, based on the troff (Typesetter 
RunOFF) program, is the mainstay of 
document preparation at Bell Labor­
atories as well as many universities 
and research institutions. Offered 
free of charge with any computer that 
runs Unix, troll (pronounced tea-roff) 
is a dependable system that is easy 
to learn . Studies have shown that 
Unix composition is about 2.5 times 
as fast as typewriter composition and 
costs a third less (see reference 5) . 
The current facility provides special 
languages that make tables, equa­
tions, and bibliographies easy to 
specify and format . Without change, 
it can have the same text file line­
printed, typewritten (perhaps with 
proportional spacing), and photo­
typeset for publication. In newer 
releases the typesetting system also 
provides languages for drawing dia­
grams within a document. 

The troff program was written in 
PDP assembly language in 1973 by 
Joseph Ossanna. The nroll program 
(New RunOFF) was devised to drive 
typewriter terminals instead of a 
typesetter and shares source code 
with troll . Updated programs were 
rewritten in the C language around 
1975 and evolved slowly but steadily 
until late 1977, when Ossanna was 
killed in an automobile accident. 
Because nobody else knew exactly 
how troff worked, its evolution came 
to a halt. 

by Bill Tuthill 

Offshoots of troff 
Other programs later grew up 

around troff: tbl for producing com­
plex tables, eqn for typesetting 
mathematical equations, and reler for 
handling bibliographic references. 
These programs are preprocessors for 
troff. That is, they look for appropriate 
areas of text and transform a high­
level specification language into low­
level typesetting codes. These codes 
are then passed from the preproces­
sors to troff using the Unix pipe 

The original troff 
allowed for only four 

fonts and 15 point 
sizes; the new one 

permits 256 fonts and 
128 point sizes. 

mechanism. The functionality the 
preprocessors provide could never 
have been built into troll itself given 
the memory constraints of the time 
when troff was first used . 

Another advantage of preproces­
sors is that existing ones can be 
changed, and new ones written, 
without modification of trolt itself. 
Thus, the modularity provided by the 
Unix system allowed typesetting soft­
ware to grow through accretion into 
the full, mature system it is today. 

The first versions of troff produced 
typesetting code only for the Graph­
ics Systems (later Wang) CAT/4. In 
late 1979 Brian Kernighan began re­
writing troll to produce intermediate 
ASCII (American National Standard 
Code for Information Interchange) 
code, which could then, theoretical­
ly, be converted to binary codes for 
any typesetter. In 1982 this software 
was released to the public. 

Educational source licenses cost 
$300 per processor, and commercial 
source licenses sell for $4000 per pro­
cessor. Both are available only to Unix 
license holders. The distribution tape 
includes translating programs for the 
Mergenthaler Linotron 202, Compu­
graphic 8400, and Autologic APS-5 
phototypesetters and the Imagen 
Canon LBP-I0 laser printer. Note, 
however, that recent releases of Unix, 
including 4.1 BSD and System V, do 
not include the new device­
independent troff . 

The original troff allowed for only 
four fonts and 15 point sizes; the new 
one permits 256 fonts and 128 point 
sizes. In addition, the former line­
length limit of 7.54 inches has been 
lifted. The new troff also provides 
graphics primitives for drawing diag­
onallines, circles, ellipses, arcs, and 
splines. Two new preprocessors, pic 
and ideal, provide a way to include 
diagrams in typeset documents. Pic is 
simpler and thus easier to learn, but 
ideal provides more powerful con-
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structs for shading and opaquing. 
Unfortunately, neither program is as 
easy to use as Lisa Draw because 
they require that diagrams be speci­
fied linguistically rather than graph­
ically. 

The coding and design of troff are 
often criticized. It is true that its old 
C source code is largely uncom­
mented, but it is also well organized 
and has proven extremely robust. 
The native input syntax is terse and 
unnatural, yet it is sufficiently 
general that macros at the user level 
are natural, mnemonic, and extensi­
ble . Troff is also criticized for its 
voracious appetite for computer 
resources, particularly when used in 
conjunction with the preprocessors. 
However, some typesetting systems 
are even worse. Let's face it: the com­
puting required for text processing is 
inherently much greater than that re­
quired for numerical processing. 
Strings take up more space in 
memory than numbers; calculating 
character widths and filling and ad­
justing lines require a lot of number 
crunching. 

Other Formatting Systems 
Most formatting systems that run 

on mainframes are based on the 
runoff formatter written at MIT in the 
early 1960s. The idea behind that for­
matter was to mix text and formatting 
directives in the same file . Formatting 
commands appear on lines starting 
with a period, whereas text lines do 
not start with a period. With this type 
of formatter, which could be called a 
batch system, files are prepared with 
a text editor and then material is run 
off with a separate program. The troff 
program descended from runoff and 
uses the same arrangement to specify 
commands. 

Today, most word processors that 
run on microcomputers are interac­
tive-files are formatted while you 
are entering text, using one unified 
program. In many ways this arrange­
ment works better than a batch for­
matting system, because you aren't 
surprised by unusual results when 
you run off a file for the first time. 
However, the theory that "what you 
see is what you get" also implies that 
"what you see is all you get." Word-
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star, for example, does not provide 
proportional spacing on a daisy­
wheel printer, let alone the ability to 
do phototypesetting, mathematical 
equations, and complex tables. 

The troff system has two principal 
competitors: TEX, from Stanford 
University, and Scribe from Unilogic. 
(In addition, many commercial type­
setting systems are available that do 
not compete directly because of their 
high cost and because they do not 
run on general-purpose computers.) 

TEX was developed in 1978 by 
Donald Knuth at Stanford. Parts of it, 
especially its equation-formatting 
capability, were inspired by the eqn 
program on Unix. The strength of 
TEX lies in its algorithms for boxes, 

Batch formatting may 
produce unusual ,results 

but offers more 
powerful options. 

paragraphing, hyphenation, and 
"glue." TEX considers text objects 
(such as paragraphs and lists) to be 
boxes separated from each other by 
stretchable glue. Entire paragraphs 
are held in a data structure then out­
put all at once to prevent orphans 
and widows. (An orphan is a single 
line from the beginning of a para­
graph appearing at the bottom of a 
page, and a widow is a single line 
from the end of a paragraph appear­
ing at the top of a page.) Hyphena­
tion is avoided, if at all possible, 
simply by measuring how much 
room is left on the final line of a 
paragraph and placing extra words 
there. By contrast, troff works a line 
at a time. Therefore, widows and 
hyphenation problems occur every 
now and then, although orphans can 
easily be avoided. 

The first version of TEX was writ­
ten in Sail; newer versions are in a 
nonstandard version of Pascal. The 
principal drawbacks of TEX are that 
it is difficult to learn and use and 
poorly documented. Its input lan­
guage is baroque and hard to read, 
and no useful beginner's manual is 
available-the one book by Knuth 
must suffice. In addition, many sym-

boIs required by TEX are not available 
on standard ASCII keyboards. Tables 
are difficult to specify using TEX, no 
bibliographic tools are provided, and 
TEX has no graphics language. On 
the other hand, Knuth's Metafont 
provides a means of describing and 
creating entirely new symbols. Sup­
port for various output devices, both 
laser printers and typesetters, has im­
proved. TEX was chosen by the 
American Mathematical Society as its 
standard document-formatting lan­
guage. The American Physical Socie­
ty chose troft as its standard language. 

Arguably the easiest to use of all 
the batch formatting systems, Scribe 
was written in 1979 by Brian Reid at 
Carnegie-Mellon University and is 
now marketed by Unilogic Ltd . in 
Pittsburgh. Although not so much 
simpler to use that it can hold its own 
against interactive mouse-driven 
systems, the Scribe formatter does ac­
commodate different types of docu­
ments (such as letters, articles, 
theses, books) and high-level text 
constructs (such as paragraphs, titles, 
and headers). Document types and 
text constructs are defined in an easi­
ly modified Scribe database. This 
system's beginner-level manual is ex­
cellent, as is the documentation for 
more advanced users. 

Scribe has two principal draw­
backs, however. Its licensing cost is 
relatively high, and the current ver­
sion has no facility for producing 
mathematical equations, although 
such a feature is promised for future 
versions. Tables are fairly difficult to 
specify using Scribe, and it provides 
no graphics language. 

Some users also complain that 
Scribe is verbose; when converting 
Scribe input to troff input, deletion is 
the most common operation re­
quired. However, Scribe support for 
different output devices is (and 
always has been) excellent. In addi­
tion to supporting typesetters that 
the new troff supports, and some that 
it doesn't, Scribe supports the Xerox 
9700 laser printer. 

Typesetting with trott 
To use the troff system, you enter 

text and interspersed formatting com­
mands (lines beginning with a 



TRAK'S floppy and hard disk drive systems for 
the Apple and IBM-PC are avai lable at rrany 
Computerland and other fine stores worldwide. 
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, , ,WITH IT'S FLEET OF THE MOST ADVANCED 
SINGLE AND DOUBLE DENSITY DRIVE SYSTEMS 
IN THE UNIVERSE - TOTALLY COMPATIBLE WITH 
ATARI * COMPUTER MODELS 400, 800, 6OOXL, 
1200XL, 14OOXL, AND 1450XL. 

DOCK YOUR FAVORITE PRINTER DIRECTL Y TO 
OUR DRIVE'S BUILT-IN PARALLEL PRINTER 
INTERFACE. THERE'S NO NEED TO BUY AN EX­
PENSIVE AT ARI 850 MODULE. 

THE COMMAND CONTROL PANEL FEATU RES 
READ, WRITE AND DENSITY INDICATORS, A TRACK 
COUNTER TO LOCATE EVERY BIT OF YOUR DATA 
AND A TOUCH-SENSITIVE SWITCH TO PROTECT IT 

WARP SPEED OF UP TO 18 TIMES FASTER THAN 
ANY OTHER ATARI DRIVE IS ACHIEVED WITH OUR 
OPTIONAL TURBO-CHARGED SOFTWARE. 

WESOME POWER - DESTROY A PLANET 
OR LEARN HOW ONE IS CREATED. BALANCE 

YOUR CHECKBOOK OR WRITE A BESTSELLER. 
LEARN A NEW LANGUAGE OR CREATE ONE. 

IT'S MAGNIFICENTLY SIMPLE I - JUST PLUG IT 
IN AND LIFT-OFF! 

• Alan IS a registered trademark 01 Alan. Inc 

TRAK G IVES YOU THE MOST STORAGE FOR 
YOUR DOLLAR I 

~ 
g 
=' 
'" 1001---::::--=-" 

OUR FLAGSHIP, AT-D2. WITH TWICE THE STOR­
AGE CAPACITY OF THE ATARI810 DRIVE PLUS A 
PRINTER INTERFACE AND COMMAND CON­
TROL PANEL, HAS A VALUE OF OVER $1000 YET 
COSTS LESS THAN $500 1 

SEE YOUR DEALER NOW FOR A TEST FLIGHT. OR 

call toll free 1-800-323-4853 
in Il linois, call collect 1-312-968-1716 
TWX 910-222-1848 

1rak ~{ 
microcomputer corporation 151 1 Ogden Ave .. Downers Grove. Il 605 15 
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FOR INTER-COMPUTER DN 
TRANS~&yOU NEED 
"PORTAu·I·HORI1Y." . 
It's yours with the TLC-l: the three-port solid state data 
switch. Say good-bye, at last, to the inefficiencies and limitations 
of the electrical-contact switch. Thanks to the remarkable 
TLC-l: the solid state data switch with three independent 
RS232 ports . Repeat. .. three independent ports. 

Because of this unique design, the TLC-l resolves all 
configurations of switching among any three units ... 
computers , modems and printers . This means 63 possible 
connection configurations - using any combination of DCE 
and DTE equipment-with all received and transmitted data 
independently switched. That 's "port authority"! 

And it 's accomplished with very simple controls. Just three 
buttons and six status lights. You need no special software. 

Moreover, because it processes eve ry function with solid state 
swi tching, the TLC-l participates in each connection while the 
power is on . So there's no switching 
noise , no junk data, no glitch of any 
kind. Just incomparable data 
transfer. And for $245.00, 
that's an awful lot of power. 
To order, or request more 
please write or call: 

Get everything done 
by FridayL 
Invoices. Paychecks. Mailing lists 
and form letters. Inventory. 
Reports. And just about any 
file handling that needs to 
be done around the office. 

Get them all done 
quickly, efficiently and 
accurately any day of the 
week-by Friday! TM 

Friday! is the revolutionary new 
electronic file handling system for your 
microcomputer from Ashton-Tate, the people who 
invented dBASE II\1il It's just $295 (suggested retail price) . 

For the name of your nearest Friday! dealer, drop us a 
line. Ashton-Tate, 10150 West Jefferson Boulevard, Culver 
City, CA 90230. ASH'TlO~ 1 .TAlE 
(213) 204-5570. . 11 '1 'I 
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period) into a file using a text editor. 
Most people use vi (pronounced vee­
eye and standing for visual), a screen 
editor developed at the University of 
California . Some installations prefer 
the Rand editor in one of its many in­
carnations (ned, red, ined, e) or some 
version of emacs, originally from MIT 
and the inspiration for MINCE and 
Perfect Writer. All these editors are 
screen oriented. Some diehards and 
underprivileged typists still use line 
editors such as ed, which makes 
them far less productive than they 
would be using a good screen editor. 

When you are ready to run off the 
text, the file is written to disk and the 
nraft formatter is invoked: 

$ nraft oms file 

A macro package (such as oms) is 
almost always involved because it 
provides pagination and common 
text structures such as headers, para­
graphs, footnotes, and displays. Here 
is a short list of the most frequently 
used oms macros : 

TL title 
.SH section header 
.PP paragraph 
.oS display start 
DE display end 
.FS footnote start 
.FE footnote end 

The nraft formatter provides type­
writer output. If you want to typeset 
the file, this command would be used 
instead: 

$ traft oms file 

Theoretically, it would not be 
necessary to change the file. How­
ever, lineation and pagination are dif­
ferent with Iroft because the typeset­
ter packs more words per line and 
thus more words per page. 

If the text had particularly tricky 
tables, you might want to employ the 
tbl preprocessor: 

$ tbl file I nraft oms 

or 

$ tbl file I traff oms 



ALASKA 
Compucenter 

Anchorage, 907/ 56 1·2125 
AR IZONA 
Tab Product s of Ar izona 

Phoenix, 602/ 864·0311 
ARKANSAS 
Parkin Printing & Stationer y 

Li tt le Rock , 505/ 375·7231 
CA LI FORN IA 
Bela Business Systems , Inc. 

Sa n Diego, 619/ 565·4505 
Compute r Parts Exchange 

Northr idge. 213/ 34 1·3783 
Data Bit s, Inc. 

Orange County, 714/ 633·6650 
InformeD 

Van Nul's, 213/ 994·3380 
Int ' l Memory Prod ucts 
of Ca li fo rnia 

San ta Monica, 213/ 450·01 32 
Jeskin Products 

San Diego, 714/ 489·0121 
Kierulf f Electron ics, Inc. 
Offices Nat ionwide, 

Los Angeles, 800/ 338·8811 
2131725·2325 (in CAl 

J. P. Pa tti, Inc. 
Sante Fe Springs, 213/ 949·0961 

Quest Media & Supplies, Inc. 
Sacramento, 916/ 488·3310 

The Supply Depot 
Simi Va ll ey, 805/ 583·0505 

Tayco 
Los Angeles, 213/ 466·5175 

Todd Sa les 
Covina, 213/ 331·7377 

CO LORADO 
Compu terware, Inc. 

Boulder, 303/ 443·0 172 
Data Pro, Lt d. 

Denver, 3031777·8655 
CONNECT ICUT 
Associated Compu te r 
Supplies , Inc. 

Monroe, 203126 1·6504 
FLORIDA 
AB Data Corpora tion 

Tampa, 813/ 223·7194 
Data Pax 

Miam i,305/446·9291 
Kar 'Printing 

Hialea h, :305/ ;'57·4782 
Na tional Da ta Prod ucts 

Tampa, 800/ 237·3875 
Pi nellas Process ing Supplies 

Largo, 813/224·0466 
GEO RG IA 
Computer Traders 

At la nt a, 404/ 95;,·0:.160 
Magnet ic Media 

Atlanta. 404/457·0002 
HAWA II 
Unitck Computer Ser vices 

Honolulu , 808/523·8881 
IDA H O 
R & L Data Systems, Inc. 

Idaho Falls, 208/ 529·3785 
ILLI NO IS 
American Computer 
Equipmen t Co. 

Wheaton, :1121653-7444 
Comark . Inc. 

Elmh urs t, 3121834·5000 

Int ' I Memory Products 
of Il linois 

Prospect Hei!;h ts, 3121537·8000 
Pryor Corpora tion 

Chicago, 312/644·5650 
Thomas Computer Corpora t ion 

Chicago, 3121944·1401 
Visible Comput er S upply Corp. 

St. Charles, 312/ 377-2586 
INDIANA 
Data Comm 

Brownsburg, 317/ 852·5112 
Ke lley World Compa ny 

Mishawaka , 219/ 255·4926 
IO WA 
Nebraska Iowa 
Computer Supplies 

West Des Moines, 5151225·2526 
KANSAS 
Mid-America Com puting, Inc. 

Lenexa , 913/ 492·8805 
LOU IS IANA 
Byrd Bus iness For ms 

Kenner, 504/467·8400 
MA R YLAND 
Federa l Data Corporation 

Chevy Chase, 301/ 986·0800 
Grafico Corpora tion 

Baltimore, 3011747·1065 
MCO Com puter Su pplies 

Mi llersville, 3011621·7800 
Spa rtan Indus tries, In c. 

Burtonsvi lle, 3011384· 1300 
MASSACH USETT S 
Continent al Resources 

Bedford,6171275·0850 
800/343·4688 

M ICHIGAN 
J & B Data Processing Su pplies 

Kalamazoo, 800/422·0662 
Precision Data Products 

Grand Rapids, 616/452·3457 
Transact ion Storage Systems 

Southfield ,800/ FLO PPYS 
800/265·4824 (Ca nada) 

M INNESOTA 
Allanson Business Prod uc ts, Inc. 

Bloom ington , 612/881·1151 
Compu terwa re Data 
Products. Inc. 

Eden Pra irie, 612/94 1·6150 
Sexton Data Prod ucts 

Minneapolis , 612·941 ·5880 
M ISSOUR I 
Compuli me, Inc. 

St. Louis, 314/434·5995 
Specialty Compu ter Ribbons 

Hazelwood. 3141731·0808 
NEBRASKA 
Nebraska Iowa 
Comput er Su pplies 

Omaha, 402/ 551·1288 
NEW J ERSEY 
Data Resea rch Associat es 

Englewood,201l569·2620 
NEW MEX ICO 
I. M.S. 

Albuque rque, 505/884·759 1 
NEW YORK 
Arrow Elect ran ics 

Farmingda le, 516/694·6800 
Corsta r Bu s iness 
Comput ing Co., Inc. 

White Plain s, 914/428·5550 

Dail y Busi ness Produc ts, Inc. 
Hauppauge, 516/ 543·6 100 

Da tarex Systems, Inc. 
Buffa lo, 716/ 633· 1031 

NORT H CARO LI NA 
Clyde Il udd & Associates 

Greensboro , 919/ 288·0222 
KeSLer Bus iness Systems 

G reensboro, 919/ 855· 1600 
O H IO 
Oak Supply Corpora t ion 

Cleveland,2 161238·0102 
Tre b·K irby Company 

Cleveland,216/ 651·6282 
Trebilco In terna tiona l, Inc. 

Cleveland, 216/ 961·3334 
OKLA HOMA 
Data Product s. Inc. 

Ok l,lllOma Cit y, 405/ 943·9733 
Tinker Office Supply 

Tu lsa, 918/ 622·889 1 
OREGON 
Force 4 D. P. Su pplies, Inc. 

Port la nd,503/ 620·8888 
Na tiona l Mi cro Wholesalers 

Beaverton, 503/643·0626 
PENNSY LVAN IA 
Compu te r Resou rces Co. 

Allent ow n , 2151776·2100 
Gra nville Associates. Inc. 

Carnegie, 412/ 276':1588 
Na t iona l Ribbon , Inc. (N Il!) 

Morrisville, 2151736· 11 34 
Used Compulers, Inc. 

Ber wy n, 215/647· 188 1 
R HODE ISLAND 
Narragansett 

Providence, 4011751 ·34 '10 
TENNESSEE 
Advance Magne tics, Inc. 

Nashv ille , 615/ 329·064 1 
Form s and S upplies, Inc. 

Memphi s, 9011346·1249 
TEXAS 
Bu ll's I Data 

Sa n Anlon io, 5121656·6367 
Grammco Computer Sales 

Sa n Anton io, 5121690·064 1 
Mona rch Paper Company 

Hous ton, 713/ 686·9332 
Ph ilbo Enterpri ses, Inc. 

Da llas, 214/ 358·1200 
D. G. Reni ck & Compan y 

Houston , 7 1:3/688·3604 
Sun tcx Data SUI)plies 

Hous ton , 7131783·5270 
UTAH 
Rebel Ente rpri ses, Inc. 

Sa il Lake Cily, 8011261·3300 
VIR G IN IA 

C IS~mC~~~:I~;,t3~;~~3.'{t~8Jnc. 
Federa l Sa les Serv ice, Inc. 

Alexa nd r ia, 703/ 922·9400 
Overv iew Systems 

Fa ll s Ch urch, 703124 1·9146 
Virg inia Impressions 
Products Co" Inc. 

Richmond,8041282·3166 
WASH INGTON 

W~~~~:'21~~~~5 IC5308a n y 

Your business can sample the 
finest 51,/,!" double-sided floppies­
with our compliments. 

Control Data is the world's 
leading producer of disk drives and 
computer systems for American 
business. Our hardware and 
software are hard at work reduc­
ing costs, cutting lead time and 
boosting productivity throughout 
industry. 

The same unbeatable quality 
that makes us a leader in comput­
ing also goes into our floppy disks. 
And now you can test our high 
quality, error-free performance at 
a price you really can't beat. Free. 

How can you try before you 
buy our flexible media? Just fill 
out the attached coupon and mail 
it to us . Your local distributor will 
deliver your free 5%" double-sided 
double-density 
floppy. 

. Find out for 
yourself. Fill out 
the attached 
coupon and mail 
it to Control Data 
Corporation today! 

Offer limited to one redemption 
per business. EXQires 12-31-83. 
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(la) 

• v s 14 
.TS 
all box; 
cfB s s s s 
c c c c c 
lln1l. 
.sp 
\s+2Northern California Vt'h i t e w ate r \ s - 2 
.sp 
\fIRiver Class 

2-~ 

4-5 
3-4 

Length Se2son Comments\fP 
Lower Kl2m2th 
Cal Salmon 
Yuba N Fork 
American N Fork 4-5 
American Middle 3-4 
American ~ Fork 2-: 
Stanislaus 2-3 
'tuolumne 
Merced 
Carson E Fork 
Truckee 
.TE 

(lb) 

4-5 
3-l.l 
2 
1-3 

25 
21 
9 
13 
17 
18 
9 
1 P 
1l.l 
20 
25 

mi. 
mi. 

mi. 
mi. 
mi. 
mi. 

mi. 
mi. 
mi. 
mi. 
mj . 

'summer 
spring 
spring 
spring 
summer 
summer 
summer 
summer 
spring 
spd ng 
spring 

warm water 2nd pleasant scenery 
extremely technic2l, many rocks 
portage 10 ft. wC'tErf8]] at end 
beautiful, severa] port2ges required 
has tunnel through rock, 3 port8ges 
most populC'r whjtewater section 
inundated by New Me]ones Reservoir 
continuously difficult and fast 
no dams 2bove, very cold water 
scenic, includes hot springs 
scenic, eC'sy access, variety 

Northern California Whitewater 

River Class Length Season Comments 
Lower Klamath 2-3 25 mi. summer warm water and pleasant scenery 
Cal Salmon 4-5 21 mi. spring extremely technical, many rocks 
Yuba N Fork 3-4 9 mi. spring portage 10 ft. waterfall at end 
American N Fork 4-5 13 mi. spring beautiful, several portages required 
American Middle 3-4 17 mi. summer has tunnel through rock, 3 portages 
American S Fork 2-3 18 mi. summer most popular whitewater section 
Stanislaus 2-3 9 mi. summer inundated by New Melones Reservoir 
Tuolumne 4-5 18 mi. summer continuously difficult and fast 
Merced 3-4 14 mi. spring no dams above, very cold water 
Carson E Fork 2 20 mi. spring scenic, includes hot springs 
Truckee 1-3 25 mi. spring scenic, easy access, variety 

Figure 1: Through use of the tbl preprocessor, the input in la resulted in the attractive table shown in lb. 

Simple lists can be done by hand, but 
it's difficult to make them work prop­
erly on both a typewriter and a type­
setter. If you fail to call the tbl pro­
gram, junk will appear in place of a 
good-looking table. See figure 1 for 
an example of table input and 
output. 

If the text contains mathematical 
equations, you will want to invoke 
the eqn preprocessor: 

$ neqn file I nroff ·ms 

or 
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$ eqn file I troff oms 

The neqn variant is used for type­
writers, while eqn is used with a 
typesetter. Both programs, developed 
by a compiler-compiler, translate a 
simple context-free grammar into ap­
propriate formatting commands. See 
figure 2 for an example of equation 
input and output. 

The refer preprocessor can be used 
to deal with bibliographic material. 
The pic and ideal languages provide 
for the inclusion of graphics into a 

document. Tables of contents, as in 
figure 3, can be collected and gener­
ated automatically or produced as an 
afterthought. 

Documentation Guide 
The troff system is a well­

documented one. The original man­
uals from Bell Laboratories are not 
suitable for beginners, however, 
because they are organized by pro­
gram rather than in tutorial order and 
assume far too much knowledge on 
the part of the reader. Better material 
is available, though. For people with 



CALL TOLL FREE 1.800.528.1054 
PRINTERS 
C-Itoh 

F-l0-Parallel or Serial , . 
55 CPS Serial or Parallel , 
8510 Parallel (Prowri ter) , 

Computer International 
Daisywriter 2000 w/ 48K , 

Comrex 
CR-1-S """",., . , 
CR-l-P , , 

,, $1049 
... $1555 
"",, $339 

CR-2 """"', . . .. .. . .. ,. 

. Call 

.... $665 
",, $755 
",, $449 

Datasouth 
DS180 , 

Diablo 
620 RO , 
630 RO 

DTC 
380Z ............ , . 

IDS 
Microprism 480 
Prism 80 ' 
Prism 80 Color ' 
Prism 132 , 
Prism 132 Color , 

Juki 

", $1155 

"" ,, $850 
.$1699 

,$1080 

", $480 
,$1160 
,$1345 

" ,$1310 
" ,$1500 

6100 ' .. , , , , , .... . ,. , , .... . . . . . ... , , ' , , ,Call 
Epson 

All models ,Call 
NEC 

PC-8023A . , , , , , , , , , , , , , , , , , , , , , , . , . $385 
PC·8025 , , , , , , , , .. .. .. .. .. .. , , , , , $669 
3510 , .$1365 
3550 """""""""""" .. "'" $171 0 
771 0 ' .. , . .. ' . .. .. ' .. , $1900 
2010,. .$785 
2015 , .... """""""... " $785 
2050 , .,"""""" .. , ...... . , , $91 0 

Okidata 
82A .. , .. .. ...... , .. .. .. .. $385 
83A , ' .. , .. , .. .. .. $630 
~P " . ,.", $975 
84S .. .. .... .... .. .. .. .. $1 060 
92 ".... . .. .... '........... ' , , $490 
93 , . ' . ' • ' • .. , , .. .. $835 
2350P ....... .. ' $2020 
~1~ """"", " ,, $2299 

Olivetti 
PRAXIS 41 (w/ interface) , 
2300 INK JET , , 

Qume 

" ,$725 
,$399 

1140 w/ interface "', . , ' ,., . , . ,'.,' 
Silver Reed 

,$1369 

EXP550P " , , , , , , . , 
EXP550S "" , , , , , , • 
EXP500 , , , , , , ' , , 

Star Micronics 

$675 
"""""",, $690 

,$389 

Gemini·l0X """", . , . . . 
Gemini·15X """"' . """"". 
Delta 

"'" ,Call 
. " Call 
'" ,Call 

Tally 
MT1 60l w/Tractors""""""". ", Call 
MT 180l w/Tractors ", ,. , . , . , . , . , . ,'" Call 
Spirit 80 ' , , , , , , , , , ,Call 

Toshiba 
P1 350 , 

Transtar 
.. ,$1445 

120P , .. , , , , . ' , . , . ... ' . ' . .. , , .. ... ' , , ,$449 
120S . , , , . , .. . , . . . , • ' • ' , , .. , . '. $429 
130P , , , , .. , . ' , . ' • ' • ' , ' , , , , , , , , ,$669 
130S ' , , , , , . ' • ' • ' , , , , , ,$709 
140S .. , ...... . ' . . ' .... ,$1179 
T315 .. , ...... , ... . ... , . , . , . .. .. ,$449 

Rana 
Elite 1 """""""""".'.'.' 
Elite2 ,. """""""", . , . , . , 
Elite 3 """"""""""""" 

",, $245 
", $380 
", $490 

$75 
" "" ,, $290 

Controller (w/ Drive only) , 
1000 (For Atari) , , 

TRAK 
PH """"" ... 
ATD·2 " 

", $199 
,$375 

SPECIAL OF THE MONTH 

$1375 
UNBELIEVABLE SYSTEM! 
UNBELIEVABLE PRICE! 

PIED PIPER • GEMINI 10X 
TAXAN 12" AMBER MONITOR 
5 SOFTWARE PACKAGES 
System includes: Pied Piper Portable (features below) • Gemini 10X 
• Taxan KG-12N. CPM. Perfect Writer. Perfect Speller. Perfect Calc 
• Perfect Filer. All necessary cabling. 

VIDEO TERMINALS 
ADDS 

A-1 Green . , .. , , , , , , , , , $495 
VIEWPOINT 60 . . , , , , , , , , , ,$685 

Hazeltine 
Espri t I , , , ,$485 
Espri t II , , . , . , . , . , .. , , ' $540 
Esprit III """"" . ' . ' . """"""',. $735 

Qume 
QVT 102 Green , . . , , , , , , . ' . ' $535 
QVT 102 Amber , , , , , , , , , , , ,$550 
QVT 103 Green , , , , , , , , , , , .' """"" $840 
QVT 103 Amber . , , , , , , , , , ,$850 

Televideo 
910 , , .. , , , .. . .. ...... , .. ,$465 
910+ . , , .... , . , . ' . , . ' . ' . , .. ' . ' . ' .' '" $549 
925 . ' .. $699 
950 ,. '" ,$899 
970 , .. , .... , , . .... $975 

Wyse 
Wyse 100 
Wyse300 , . 

Visual 
Visual 50 Green . 

Zenith 

" .. ,$680 
, , , , , , , , '. ' . ' , ' , , , ,$1020 

", $599 

Z-29 , . . .... , . , . , ... , . "", $635 
MONITORS 
Amdek 

Video 300 , ,$130 
Video 300A .. , . , . ' . , . , . ' , ' . . ' , $145 
Color I , ' $270 

. Color I Plus , , , , , • , , , . , , , , ' , , , , , $275 
Color II """', ., ' ,., " " ' ,'. ' .' " $450 
Color III , , , , , , , . . .. .. .. .. ' , , , , , , , , , ,$360 

BMC 
12" Green , , . , ,$85 
12"Color . ", $195 

NEC 
J B 1201 " ' ... ...... .. .. ...... ' , , , $155 
JB 1260 , ,, $115 

Taxan 
12" Amber ",, $125 

USI 
12" Ambe r ,, $150 

Zenith 
12" Green Screen , , , , , , , , , , , , , , ,$95 

12" Amber Screen ""'" ,$120 

== 

DISKETTES 
Maxell 

MD-l (Qty. 100) """".""" . , .. , 
Scotch 

, .$230 

744-0 (Qty. 100) , , , , , , , , , , . ' , , , ' . ' . ' , , , ,$200 
Elephant 
8S8D ~tyl0m ",, $155 

COMPUTERS 
Altos 

Series 5-15D , 
5-80-10 W/ MPM 

Atari 
600Xl , , , , , . , . , . , , 
800Xl ., 

$2100 
"" ' " ,$3525 

.. ...... , ' '" $149 

Corona , , , , , , . . , . ' , , , , , , , , , . . . 
NEC 

$248 
" ,Call 

APCH01 , ,$1875 
, . ,$2375 APC H02 , 

APCH03 . , , , . , . , . , , , ' " . ' . , , . ' . ' , , ,$2875 
Northstar 

Advantage , """""""' . '.' . ' 
Advantage w/5MB ' , , 

,, $2160 
$3345 
$4315 

"""" ,$2625 
Advantage w / 15MB , 
Horizon II 64K QD ' 

Pied Piper 
Communicator I Portabl e, Z-80, 64K Ram, Full sized 
keyboard , Slimline 5){ Di sk Drive wi th 1 M Byte of 
storage, Monitor output, Perfect Word , Perfect Calc, 
Perfect Speller, Perfect Filer, CPM , 9O-day nationwide 
warranty , , $965 

Sanyo 
MBC-550 " "",, $749 
MBC-555"",,""" " "", . . .. , . . . . $1059 

Televideo Systems 
802H , , .. , , .. , , , ...... .. . . $421 0 
803 , ' , , , .. , , , , , , .. ' .. , , , , .. ,Call 
Teletote , , , , , , . ' . ' , , ' . ' . . .. . , , Call 

MODEMS 
Hayes 

Smartmodem , , , .. , .. .. .. .. $199 
Smartmodem 1200 ' , , , , , , , , ,$485 
Smartmodem 1200B , . $430 
Micromodem II ",.,.,"""" . ' , , ,$265 
Above w/ terminal program . , , , . $299 

Novation 
J-CAT , """, $90 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 
Other Information: 602-954-6109 

Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 
Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty, Plese add 
S8,00 per order for shipping, Prices & availability subject to change without notice, Send cashier's check or 
money order .. ,all other checks will delay shipping two weeks, 11/ 83 



Circle 133 on inquiry card. 

t.t FLIP-IY,MW 
..\l ?J: _m.rt '" O/Punch n. 
~ running out of diskettes? 1{ 
('<Ill how many floppies do you have? f4.i 

M
·z ;;. only listen to records on one side? 'g' d 

, only play tapes on one side? 

?$j STOP WASTINS HALF "' _, 
~ YOUR MONEY I MEMORY ~ 
h EXACTlY. ~ " 

~:'"'l Why should your single-sided diskettes be 1f,e:,.:,. 
'if readable and writeable only to one side? 
Jl!) THESE TIMES DEMAND THAT EVERY IlOUAR . 
• j~'): YOU SPENO HAVE THE POWER OF TWO i1. 
~ (~t ," i i __ . 

GREAT FOR: II' 1. Saving storage space 
2. Increasing memory 
3. Making backup copies __ 
4. Saving money ~ 
5. Fun to do ..... 

~ Now you can easily convert your single-sided ~ 
). q Floppies into Flippies (diskettes) using FUP-ITs ).l '" 
~ pat pend. , clumsyproof, leeryproof, conver-1f' :,~. 
U sian Kits. Works with single, double or quad 
i;» density - hard or soft sector. With FLIP-IT, 
• -;--';- there is: -~~-": 

~. I_: F~"_'P :_ I NO "EDTe>. "',' 1. Measure. . 
Z .-' : ~.: 2. Make alignment marks. i ~ : '~" 'o~", : 3. Take media out of jacket 
S~ : ""~;'; : 4. Alter your hardware. _ ~ 
~ 8" FLlp.1T 5. Buy additional software. • 

i\ a. "FLlP·1T was very easy to use .. . converted.. . ,::1; 
four boxes of diskettes in less than one half "q 

'!i
" ::< hour ... Used other side ... No Problems." lI" {~ 

John DeMeritt. Belmon~ MA 

• "No errors in reading or writing data in spite .ll 

~
'"')S of heavy use ... will continue to recommend ./-.-r 
. . to my friends and clients." ~. 

.. ~~ . Joseph W"llette. Brookline. MA f~i i ~,,,,,,,,.,~.,,,,,,,,. i , , 
V ~ ~, .. 
~~~ i~ 

~ ~ U z;;' 

lIJ.. ~d & Mig (AK, HI. PR, Canada add S5'50, i 
"?t- ". .. FOfeign counlries add USD 10.50) - Mass. Res. add 5% Ia,. ~., -' 

Send Check, Money Order to: 

).l " D/Punch CO. (88) ).l ~ 

fl
' 0,' P.O. BOI 201, Newton Hlds, MA 02161 >~,< 

-""", lei,,: 499100') tllTRI TEtl1.INFO: 1617)964-2126 ~ 

~ .J .~, 
~ TOLL FREE 24 HRS ORDER LINE J.\ 
~ 1-8r;:~~::~~~~::?~128 ~ 
I!!h Dul .. inquiries in~ted . (!J, 
• For your FREE bookmark for your ~ 
z7"» manuals, send us a stamped, self- ,7"1 
~o~ addressed envelope. SPECIAL :o~ 

11 'f ~~ FLIP-IY.M ~~ ~' 
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(2a) 

.EO 
gsize 12 
alpha oyer {2 pi} int from 1 to omega -
left { sum from k=1 to inf sin sup 2 X sub k (t) right 
left [ f(t) + get) right] cdot sqrt {lambda oyer phi} 
.EN 

(2b) 

Figure 2: Example of input (2a) and the resulting equation (2b) set using the eqn preprocessor. 
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PRINTERS 

C.ITOH 

Prowriter 
120 cps, 4 fonts (includes 

proportional), 8 sizes, 160 x 
144 dpi, friction & tractor feed. 
A worthy rival of Epson. 
Prowriter .......... . .. $31111.88 
Prowriter 2 .... . .... .. $7111.88 

Letter-quality, 40 cps, 136 
columns (Diablo 630 code). The 
Printmaster is the 55 cps 
version. Serial or parallel 
interface. 
Starwriter . . . ... $12111.88 
Printmaster. . ..... $18711.88 

EPSON 

RX-80 ... 
MX-80 F/ T .. 
MX-l00 
FX-80 . ......... . . 
FX- l00 . 

INFORUNNER 

Riteman 
A compact printer with 120 

cps, 10/ 17 cpi, 160 x 144 dpi 
graphics, optional tractor (pin/ 
fri ction std.). Very portable. 
Parallel. . ...... . . .. ... $349.88 

NEC 

SpinWriter 
2010/2030 . . ... .... .. $999.88 
2050 .... $11411_88 
3510/3530 ......... $1729.88 
3550 . . . $1999.88 
7710/7730 ......... $2399.88 

OKIDATA 

Microline 80 . .. . ... ... $339.88 
Micro line 82A ....... . $419.88 
ML82A-ML92 Adjustable 
Tractor Feed. . .. $59.88 
82A/83A Okigraph I 
(graphics ROM) . . .. . .. . $49.88 
82A/83A Hi-speed RS-232C 
Interiace . . $129.88 
Microline 83A .. ...... $8711.88 

Smith"Corona 
Memory Correct III Messenger 
$629.88 UPS DELIVERED 

Here's the printer you've been 
waiting for. The Smith-Corona Memory 
Correct III Messenger is ideal for 
the home or small office. It combines 
the features of an electric typewriter 
and a letter-quality printer. And it's 
designed to handle both jobs easily. 

Features 12 cps, 3 pitches (10, 12 & 
15), variable line spacing, 10.5" writing 
line, backspacing & auto-correction. 
Comes complete with parallel/serial 
printer interface. 

Memory Correct III Messenger. __ ... __ . _______ $629.88 

OKIDATA 

Microline 92. . . ..... $524.88 
w/RS-232C . $834.88 
Microline 93 .......... $884.88 
w/RS-232C. . ..... .. $11114.88 
I BM PC Plug-n-Play Graphics 
ROM (92/93) .. . .... . . . $49.88 
92/93A Hi-speed RS-232C 
Interiace.. . . ... $99.88 
Microline 84 ........ $1024.88 
w/RS-232C ........ $1124.88 

MANNESMANN TALLY 

160 cps, 8 fonts (including a 
correspondance font), parallel & 
serial interfaces, friction/ tractor 
feed, plus a menu-driven instal­
lation from the control panel. 
MT-160 L ...... .. .... $889.88 
MT-180 L . . . .. $CALL 
MT-Spirit . . $CALL 

SMITH CORONA 

TP-1/TP-2 
TP-l ... . .............. $CALL 
TP-2 . . ........ ...... . .. $CALL 

SILVER REED 

EXP-550 

The EXP-550 features 17 cps, 
10/12/ 15 pitch capabilit y, 
Diablo code compatability. An 
exceptional printer. 
EXP-550 (Parallel) .... $719.88 
w/ (RS-232C) ......... $759.88 
EXP-500 (Parallel) . .. . $4511.88 

STAR MICRONICS 

Gemini 10X/15 

$329.88 
.... $4211.88 
.... $4119.88 
.... $5811.88 
. .. . . $CALL 

Pi 3 (1 2" amber) ...... $1811.88 
Pi 4 (9" amber) . . . .. $159.88 

AMDEK/ NEC 

Monitors 
300A... . . . . $159.88 
300G ..... .......... $149.88 
JB-1205M (amber) .. $1711.88 
JC-1203 (Hi-Res) .... $8311.88 

QUAD RAM 

QuadChrome 
690 x 240 resolution, 80 

columns x 24 lines, 16 colors & 
exceptional periormance. Cable 
included. 
QuadChrome(RGB) .. $529.88 

PRINCETON GRAPHICS 

HX-12 
Same spec's as the Quad­

Chrome. Same price too. 
PGS HX-12 (RGB) .... $5211.88 

US ROBOTICS 

0-300/1200 baud direct­
connect modem with auto-dial/ 
answer, full/half duplex, voice/ 
data. Uses LSI technology. 
Cables & power supply 
included (specify computer). 
Password ....... .. .... $379.88 

US ROBOTICS 

Courier (OS-i) 
For the Osborne-i. 0-300/ 
1200 baud direct-connect 
modem with auto dial/answer, 
full/half duplex, voice/data. 
CJses Osborne-l modem port & 
includes cables, power supply & 
Telepac communications 
software for the Osborne-I. 
Courier . . .... .. . . .. ... $4711.88 

DC HAYES 
--------

Smartmodem 
0-300 or 0-300/ 1200 baud 
direct-connect modems with 
auto dial/answer, full/half 
duplex. Stand-alone units come 
with power supply & modular 
cable (RS-232C cable optional). 
1200B is an in-board modem 
for the IBM·PC & includes 
Smartcom II. 
300 .... . . ... . ........ $2111.88 
1200 ... .. ... ...... ... $539.88 
1200B w/Smartcom II 
(IBM PC) .. . . . $459.88 

NOVATION 

SmartCat 
(300 baud) .... $199.88 
(1200 baud) .. .. . • .... $499.88 
Apple Cat II 
(300 baud) .......... . $319.88 
(1200 baud) . ........ $889.78 

Cat 
D-Cat (300 baud) .. . . $1511.88 
J-Cat (300 baud) ... $1311.88 

IBM Peripherals 

We carry a variety 01 IBM PC 
peripherals, including Quad­
ram's Quadboards, Quadlink 
& the single-function boards, 
AST's Sixpak, MegaPlus, 
MegaPak, 110+, Tandon's TM-
10002 double-sided drives, 
QCS's Big Blue & Hard Disk 
subsystems, plus Maynard 
Disk Controllers in a variety 
of configurations. 
Call (800) 343-0728 for 

prices & orders. 

Apple Peripherals 
We also carry numerous Apple 

IIIII+/lle peripherals, including 
Pkaso Printer Cards, Micro­
soft's Z80 Cards, RamCards 
& Premium Packs, Videx's 
VideoTerm & Enhancer II, 
Rana Elite-1 Disk Drives, 
Saturn Systems Accelerator 
II & Memory Boerds, Quad­
ram's eRAM 80 Column Card, 
& Kensington's System Saver 
& Format II. We also carry the 
Ace 1000 from Franklin 
Computers . 
Call (800) 343-0728 for 

prices & orders. 

Accessories 
We also carry cables, disk­

ettes, diskette boxes, switch 
.boxes, surge protectors & 
printer paper. 
Call (BOO) 343-0726 for 

prices & orders. 

Information/Orders: 

{603} 881-9855 
Orders Only: 

{800} 343-0726 

No Hidden Charges: 
We pay UPS ground shipping 

on all ou r orders, and we never 
charge extra for credit cards. 
We accept CODs up to $1 000 & 
add a $10 fee per order. We 
have a $50 minimum order. 
Personal checks are cleared in 
3 weeks. 

All our equipment is shipped 
with full manufacturer's war­
ranty. We sell only what we are 
authorized to sell to insure full 
warranty support, & we're 
authorized for warranty work on 
a number of printers. We also 
offer extended warranty plans 
for many printers. 

Sorry, we cannot accept open 
POs or extend credit/terms at 
these prices. APO and foreign 
orders are not accepted. 

We prepared this ad in 
August, & prices do change, so 
call to verify them. 

.. HIGH TECHNOLOGY AT AFFORDABLE PRICES ,,~,xfj:::. 1 

- THE BOTTOM LINE ~ 
MILFORD, NH 03055-0423 D TELEPHONE (603) 881-9855 
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no previous computer experience, 
one book teaches editing and format­
ting in about eight hours. The Unix 
Tutorial by Peter Birns, Pat Brown, 
and John Muster (UC Berkeley, 1983, 
to be published by Prentice-Hall late 
this year as Unix for People) starts with 
the vi screen editor, as is appropriate, 
rather than with an outmoded line 
editor such as ed or ex. 

For those interested in learning all 
the facets of Unix, rather than mere­
ly document preparation, Introducing 
the Unix System by Henry McGilton 

and Rachel Morgan (McGraw-Hill, 
1983) is a clear but detailed book that 
includes ' several chapters on the 
various editors and formatting tools. 
It is so good that it is unlikely to be 
superseded. The System V Unix 
release from AT&T includes a new 
guide to document preparation. Un­
fortunately, like most of the new 
documentation from Western Elec­
tric, this guide adds more paper to 
the stack of Unix manuals-but little 
functionality. It is hard to use this 
book, and the text is often lifted ver-

TSL'snew 
Hard Disk Drive 
FALCON stores 

30 MILLION BYTES 
Formatted 

and 

* installs in minutes on your IBM·PC 

* can be configured to run either under DOS 1.1 or 
DOS 2.0 

* the disk controller uses error correcting algorithms 
for maximum reliability. 

* uses high quality CDC WREN hard disk for storage. 

TSL's FALCON stores ninety times as much data as 
your PC double-sided floppy disks. 

TSL's INTRODUCTORY PRICE 

$399500 !ii~~ed 
offer 

includes a full 
90 day warranty. 

To order your FALCON at this price or to find out if 
FALCON interfaces with your PC, call (314) 343·9140 
or write: 

FALCON 
TSL 
Dept. 10-838 
306 Axminster Drive 
Fenton, MO 63026 
Dealer inquiries invited 

Always a step ahead. 

262 October 1983 © BYTE Publications Inc. Circle 484 on inquiry card. 

batim from material available else­
where. Consult the books listed in 
the references list at the end of this 
article for more on the Unix format­
ting and typesetting system. 

But realize that by the time a soft­
ware system is as mature, reliable, 
and well documented as traff is, it is 
already outmoded. Anybody who 
has thought seriously about traft will 
tell you that someone should write a 
better formatting and typesetting 
system. Such a system would provide 
interactive previewing on a bit-map 
display, the capability of incor­
porating pictures and graphs within 
a document, and a simple icon­
oriented user interface. Of course, 
those people never volunteer to write 
this system themselves, nor do they 
offer to pay for the years of labor re­
quired to carry out such a project. 
Until a better system is developed, 
users can try some of the sophisticat­
ed Unix-based systems, such as the 
Bedford system, that are already on 
the market. Those alternatives, how­
ever, are very expensive .• 
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Let ALCOR Language Systems 
Transform You Into a 

Professional Programmer 
ALCOR languages can guide you step­
by-step from novice programmer to a 
seasoned professional. All of our sys­
terns are easy to use and share a clean. 
simple interface. In fact. all systems 
require only two commands to com­
pOe and execute a programl 

Are You Tired OfStruggllng 
With The Documentation? 
No longer will you have to fumble 
through poorly written manuals filled 
with a peculiar dialect of programese. 
Each of our languages corne with a com­
plete and well organized documentation 
set that includes a special language tuto­
rial for new programmers. 

Never again will you have to 
figure out whether a problem 
is a language bug or a 
programming error. 
For reliability. all ALCOR language com­
pilers utilize state-of-the-art design tech­
niques. The result is unequaled 
reliability and performance. 

Mainframe power and 
sophistication on micro 
computers. 
Are you tired of being told that the other 
language is a subset of the real thing? 
All ALCOR language systems are com­
plete language implementations with all 

Circle 24 on inquiry card. 

of the features expected in professional 
programming environments. 

Compattbtllty is a reality, not 
an advertising gimmick. 
All ALCOR languages were designed by 
our own highly trained and professional 
staff of programmers. Not borrowed or 
copied. but exclusively created by us so 
that you can develop libraries ohou­
tines in any language that are callable 
from any other language. 

ALCOR language systems 
ron on a wide range of 
computer and operating 
system combinations. 
Professional programmers know that the 
portability of a program is a crucial fac­
tor in applications. Rewriting applica­
tions every time you change computers 
is a waste of your valuable time and 
unnecessary with ALCOR languages. 

o Yes! Please rush via return mail 
your information package describing 
these new languages now available. 

o Pascal 
o Multi-Basic 
o C Language. 

Narne ____________________ __ 

Address __________________ _ 

City _____________________ _ 

State ____________________ _ 
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WOI( AT ALBERT ANI 

Y Ou've never seen a personal com­
puter like Albert. 

Albert provides basic work-alike ac­
cess to over 15,000 programs of Apple­
based software. But Albert is also designed 
with powerful, next-generation features for 
improved performance now-and spectac­
ular applications yet to come. 

Albert is ready to print and com­
municate. 

RGB output displays up to 
16 on-screen colors from 
256 selectable hues. 

AjD and DjA ports for voice 
input/output, audio con trol, 
digital storage. 

Battery/charger ports. 

110V AC or 12V DC. 
Albert operates anywhere. 

CompOSite video ou tput port. 

Five fully buffered expansion 
slots. Albert can grow. 
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Detached serial keyboard. 

Albert has the capability to hear your 
voice. Break it down for digital storage. 
Analyze and respond. 

Albert can process and generate 
sound. Real voices. Artificial voices. In-

Complete business integrated 
software. Albert comes ready 
to work . 

- Graphics touch tablet generates 
images and business graphics 
with astonishing speed. 

RS 232 communications with 
full handshaking. 

Calendar clock for home 
security. document dating 
and control applications. 



THE EYES OF ALBERT EINSTEIN, BY COMPUTER ARTIST SAUL BERNSTEIN. THE PORTRAIT IS MAGNIFIED AND PHOTOGRAPHED IN SECTIONS ON A BARKO CD33HR RGB MONITOR. 

structions, News. Sp~ci al alerts. Even 
music. 

Albert can generate 256 subtle and 
brilliant colors-for text display, back­
grounds and graphics. 

And Albert can di spl ay everything 
with RGB high resolution brilliance, 

Albert draws pictures and graphics lit­
erally with a touch of a fingertip. And 
with astoni shing speed. 

Circle 23 on inquiry card. 

ALBERT VS. APPLE lIe. 

Standard Computer 
64K RAM Memory 
Upper/Lower Case 
Detached Keyboard 
Parallel Printer Port 
RS 232 Communications 
Networ1<ing Port 
Arcade Speed Game Port 
RGB Color 
SAM. Voice Output 
A/D, D/A Ports 
Battery/Charger Ports 
Calendar Clock 
Touch Tablet 
Integrated Software: 

Financial Forecast 
Word Processor 
Data Base Manager 
Mailing Ust 
Word Speller 

Battery + Charger 

Apple lie 
1395' 

Included 
Included 

150 
50 

100 
150 
150 
90 

100 
150 
N/A 

50 
100 

Albert 

159s' 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 
Included 

540 Included 
360 50 

3385 1645 

Standard system configuration . Monitor and oisk drives not included 
N/A - Not Avai lable lor Apple lie. 

·Standard computer price Is manu facturer's suggested retail 
price . Other p'rices arc actual or typical market prices of indepen­
de,n! compatible products. All pflces as published August. 1963. 
Prices sublect to change. 
Apple" IS a registered trademark of Apple Computers Inc . 
S.A.M , .. is a trademark 01 Don ', ASk . Inc. 

Albert is incredible fun. Plug in a next­
generation analog joystick, and watch 
what happens. Nothing , but nothing 
beats games on the Albert. 

And Albert comes with a complete 
system of integrated business software. 
So you can put your Albert to work the 
day you get it. 

Ask your Albert dealer for the Albert 
60 Second Demonstration, 

For the Albert deal e r nearest you , 
write or call Albert Computers Inc., PO, 
Box 6399, Thousand Oaks, CA 91359. 
Telephone 1 (805) 497-1073 , 

Albert. 
The future of the personal computer. 
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Moving Unix to New 
Machines 

Some portability considerations and a case history 
of Unix for the NS16032 

Noted for its power and elegance, 
the Unix operating system is highly 
portable. As a result, largely compati­
ble versions of Unix exist on a stag­
gering number of computers. The 
task of moving ("porting;' in Unix 
jargon) the operating system to a new 
machine, however, can prove chal­
lenging, as we will see. 

Software History 
Before we look at a case study, con­

sider the trends that have influenced 
software development and the fea­
tures that make Unix portable. A ma­
jor development in the history of soft­
ware has been the movement away 
from machine-specific (nonportable) 
code toward machine-independent 
(portable) code. The earliest com­
puters were programmed in machine 
language, and the resulting programs 
would run only on a specific type of 
machine. 

Later, high-level languages made it 
possible for programs to be written 
more quickly; these languages could 
directly express high-level concepts, 
freeing programmers from having to 
deal with many machine-level 
details. The high-level concept of ad­
dition, for example, is independent 
of the machinery that performs the 
calculation, and high-level languages 
that directly express the idea of ad-
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by Michael Tilson 

dition with the + operator can free 
programmers from having to know 
the format of a particular machine­
level ADD instruCtion. This program­
ming ease made software usable on 
more than one type of machine when 
high-level languages were imple­
mented on new machine environ­
ments. 

Although languages quickly 
achieved a high degree of computa­
tional portability, things were not as 
easy when it came to noncomputa­
tional tasks. The operating-system 
environments in which the high-level 
programs ran were very different 
from one machine type to the next. 
Although the ability to open, read, 
and write files is as important in real­
world applications as computation, 
each operating system had a different 
way of performing these basic func­
tions as well as a different command 
syntax and a different set of utility 
programs for editing or file mainten­
ance. Moreover, most operating sys­
tems required that the programmer 
deal with machine details (such as 
disk-track size) that were unimpor­
tant from an applications standpoint. 

Unix Portability Advantages 
In an attempt to overcome these 

drawbacks, Unix was designed to be 
portable. Because the Unix system 

hides most machine details, it can 
serve a broad range of computers. In 
fact, Unix is available on machines 
ranging in price from a few thousand 
dollars to tens of millions of dollars. 
No other system has the same degree 
of portability (see table 1). 

Portability, in this case, means that 
software developed for Unix can run 
without change on almost every 
available computer (if that computer 
is running Unix). Programmers also 
benefit from this portability. For ex­
ample, a programmer using a 16-bit 
microcomputer version of Unix can 
make use of the full set of Unix 
utilities, and if he or she moves to an 
Amdahl mainframe, the same pro­
gramming environment can be used. 
The same commands are used to 
copy or remove files or to compile C 
programs. A few details may be dif­
ferent, but the programmer needn't 
relearn everything. 

Other operating systems take other 
approaches to portability. The origi­
nal CP/M, for example, was portable 
in the sense that binary 8080 pro­
grams could be insulated from the 
details of device support. Because the 
8080 (and Z80) was dominant in the 
early personal computer market, pro­
grams that used CP/M could run on 
many machines. However, most 
CP/M programs were written in 8080 



Thus, all that is required 
to move a program is stan­
dard FORTRAN and the 
necessary library. 

assembly language, so 
moving these programs to 
new processors such as 
the 68000 is not easy. 
CP/M is also unable to 
provide some services 
needed by larger systems, 
such as multiprocess and 
multiuser support or a 
standard high-level im­
plementation language. 
Thus, it does not span the 
range of machines Unix 
does. It is hard to imagine, 
for instance, the CP/M 
system in control of an 
IBM mainframe. 

Another approach to 
portability that has 
achieved wide acceptance 
is the UCSD p-System. 

Photo 1: The NS16000 workstation, which includes memon;-man­
agement and floating-point capabilities. This workstation was used 
to port a demand-paging virtual-memory implementation of Unix to 
the NS16032 processor. 

Now consider the Unix 
system. It is portable at 
the source-code level; 
therefore, if an applica­
tions program is written 
in the C language using 
standard U nix system 
calls, that program should 
be portable to any Unix 
environment. The Unix 
system comes with a com­
plete set of utility pro­
grams, so that large ap­
plications can be con­
structed using standard 
tools that function in the 

P-System programs are typically writ­
ten in Pascal. Like Unix, the p-Sys­
tern provides an entire operating en­
vironment. Because the p-System is 
interpretive, it is possible to write 
b.inary programs that can run on any 
p-System machine, making p-System 
applications highly portable. Unfor­
tunately, the interpretation is ineffi­
cient. And, as with CP/M, the p-Sys­
tern environment lacks multiprocess 
and multiuser support and does not 
comfortably scale up to larger config­
urations. 

Another portability approach 
makes use of a "layer" of software. 
The layer's function is to hide the 
ugly details of the operating systems. 
The most widely known example of 
this is the Software Tools package, 
which provides a virtual operating 
system. With it, programs are writ­
ten in highly portable FORTRAN 
(using a preprocessor to translate an 
enhanced language into standard 
FORTRAN). All operating-system 
functions are performed using only 
a standard set of library routines. 

same way on all machines. 
The system has enough power to be 
used on large machines as well as 
microcomputers. 

What Makes Unix Portable? 
To understand the portability of 

Unix, we must look at the steps in­
volved in porting Unix. How does 
one get Unix on a new machine? 
There are three components: a C 
compiler, the Unix kernel, and the 
Unix utilities. 

The Unix system is written almost 
entirely in the C high-level systems-
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Altos 
Amdahl 
Apollo 
Apple 
Auragen Systems 
BBN 
Burroughs 
Callan Data Systems 
Charles River 
CIE Systems 
Codata 
Columbia Data Products 
Computer Automation 
Computer Consoles 
Computhink 
Convergent Technologies 
Cyb Systems 
Data General 
DEC 
Dual Systems 
Durango 
Fortune Systems 
General Automation 
Gould S,E,L, 
Hewlett-Packard 
Honeywell 
IBM 
ICL 
Intel 

Ithaca Intersystems 
LMC 
Masscomp 
Megadata 
Momentum 
Mostek 
Motorola 
Nabu 
National Semiconductor 
NCR 
Nixdorf 
Onyx 
Paradyne 
Perkin-Elmer 
Philips 
Pixel 
Plessey Peripheral Systems 
Plexus 
Sun Microsystems 
Tandy/Radio Shack 
Tektronix 
Televideo 
Three Rivers 
Torch 
Univac 
Western Electric 
Wicat 
Zentec 
Zilog 

Table 1: A partial list of manufacturers whose computers can run Unix. 

implementation language. C is 
similar to Pascal, although C has a 
more abbreviated syntax, greater ex­
pressive power, and offers much 
more freedom to access low-level 
machine resources. The use of C is 
pervasive throughout the Unix code 
for both the system proper and the 
utility programs. Thus, a reliable C 
compiler is a prerequisite for porting 
Unix to a new machine. The portable 
C compiler is an important part of the 
Unix system. This compiler is de­
signed to be adaptable to new 
machines. 

The Unix system, which consists of 
approximately 200 programs, is struc­
tured in two levels: the kernel level 
and the user level. The kernel has full 
control of the machine resources, 
while user-level code has no direct 
access to any resource. The kernel is 
responsible for process management, 
I/O (input/output) support, and file­
system management. All resource 
usage (for example, process creation, 
file creation, or file I/O) is ac­
complished by system calls to the 
kernel. There are about 40 important 
system calls. Over the years, addi­
tional features have been added to 
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the Unix kernel. These features are 
frills-the basic 40 system calls sup­
port 99 percent of the applications 
programs. 

These system calls are machine in­
dependent to enhance Unix's port­
ability. For example, the write system 
call writes an arbitrary number of 
bytes to a file at an arbitrary byte 
position . The parameters do not de­
pend in any way on disk-track sizes 
or other hardware features. In fact, 
one can write to a file, a tape, or a line 
printer in exactly the same way. Most 
aspects of the file-system, process­
management, and process-schedul­
ing functions are also machine­
independent. 

The kernel interface is narrow and 
powerful. A small set of primitives 
provides the necessary services in a 
way that does not depend on the 
features of the underlying hardware. 
This hardware independence stems 
from the original Unix system's 
design, which was based on a sim­
ple but high-level notion of operat­
ing-system service; this concept is 
akin to the idea of providing the + 
operator in a high-level language 
rather than using machine-level ADD 

instructions. Although the first ver­
sions of Unix were not portable (in 
fact, the earliest Unix system was 
written in assembly language), the 
high-level concepts involved are in­
herently portable. The "ideas" of ad­
dition and file I/O are the same on all 
machines. 

The Unix kernel, which is mostly 
machine-independent and written 
almost entirely in C, consists of less 
than 20,000 lines of code. Roughly 
1000 of these lines are low-level 
assembly-language support routines. 
Around 4000 lines are devoted to 
device, memory-management, and 
process support. If these 1000-line 
and 4000-line sections are rewritten, 
the kernel should run on a new 
machine. 

The remainder of the Unix system 
(the kernel represents only a fraction 
of the total code) consists of machine­
independent user-level code-even 
the Unix command interpreter is just 
an ordinary user-level C program that 
needs no special machine-dependent 
privileges at the hardware level. 
Therefore, to implement Unix on a 
new machine, you need only build a 
C compiler and implement the Unix 
kernel. In theory, everything else 
comes easily. In practice, it isn't that 
simple. 

The Challenge of Porting Unix 
One consideration in the imple­

mentation of Unix is its demand on 
hardware-Unix needs more hard­
ware facilities than either CP/M or 
the p-System. For example, because 
Unix is a true multiuser, multiprocess 
operating system, it usually requires 
memory management and protec­
tion. Memory management enables 
the system to allocate processes to 
any free area of memory, and mem­
ory protection prevents one program 
from destroying the code or data of 
another program that may be run­
ning simultaneously. Memory pro­
tection is also used to enforce the nar­
row and well-defined interface be­
tween the user level and the kernel 
level. 

Unix systems are oriented toward 
disk access. Users can request large 
amounts of work from the system 
(this means less work for people and 
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We hereby certify that your purchase from Discount Software represents 
the lowest price sold anywhere. If you find a lower price on what you purchased 

within 30 days, send the ad and we'll refund the difference. 
Discount Price DRS or ORS or RTL ..... $319 SORCIM Palantier-1 (WP) ........ $3S5 Visifi le 

Visischedule . 
PEACHTREE 

MOBS PKG ........... $1999 
MICROPRO CP/M ' $179 SuperCalc I 

"COMMUNICATIONS" 
Ascom . . $149 

ARTIFICIAL INTELLIGENCE $279 WordS tar 
Medical (PAS·3) ....... $S49 
Dental (PAS-3) ......... $S49 $179 Mail Merge 

SuperCalc II 
Act 
SUPERSOFT 

.... $265 

.... $157 

BSTAM or BSTMS ...... $149 

$139 Crosstalk 

G/ L, A/R, A/ P, PAY, (each) . $224 
Peach Pack P40 . . $349 
ACCOUNTING PLUS 

ASHTON· TATE 

$4?? dBASE II. .. 
• • call for price 

dBASE User's Guide .... $29 
Friday! . $265 
Financial Planner . . . $595 
Bottom Line Strategist ... $349 
ASYST DESIGN/FRONTIER 
Prof Time Accounting. . . $549 
General Subroutine ..... $269 
Application Utilities $439 
DIGITAL RESEARCH 
CP/M 2.2 

Intel MOS . · .$135 

$149 Northstar 

$159 TRS-80 Model II 
(P&Tl 

Micropolis , ......... . $175 

$98 CBasic·2 

Ada . . ...... $270 
WordStar/ Mailmerge .... $399 Diagnostic II .... $S9 
WS/MM/ SpeIiStar . . $549 Disk Doctor ... .. ........ $S9 
---..;..-..... ----. Forth (SOSO or zSO) ..... $149 $199 SpeliStar Fortran . $319 

Ratfor . .. $79 

DataStar. . $249 
InloStar . . .... $349 
ReportStar . . . ... $254 
Wordmaster ............ $119 
Supersort I ... $199 
Calc Star .............. $129 
MICROSOFT 

$249 Basic-SO 

$329 Basic Compiler 

$349 Fortran-SO 

$549 Cobol·SO 

Multiplan ....... . ...... $219 

C Compiler ... $225 
Scratch Pad ............ $266 
StatsGraph ... $174 
Analiza II . . ........... $45 
Disk Edit .. . ......... $S9 
Term II . .. ........ $179 
Utilities I or II . . ......... $54 
SOFTWARE DIMENSIONS/ 
ACCOUNTING PLUS 
1 Module . . ........... $399 
4 Modules .. . ..... ... $1499 
AilS . . .. $2799 
UNICORN 
Mince or Scribble (each) . $149 
Bolh . . ....... $249 
The Final Word ......... $270 
WHITESMITHS 

$89 Move-it 

"OTHER GOODIES" 
Micro Plan . $419 
Plan SO . . $264 
Target PlannerCalc . . . . $79 
Target Financial Modeling . $299 
Target Task $299 
MicroStat . . .. $224 
Vedit. . $130 
MiniModel . . $449 
StatPak . $449 
Micro B+ ... . .......... $229 
String/ SO . . . $S4 
String/SO (source) . . . $279 
ISIS CP/ M Utility .. . $199 
Lynx .. .. ........... $199 
Supervyz . . ..... $95 
ATI Power (tutorial) . . .. $75 
Mathe Magic . . $95 
CIS Cobol . $765 
Forms II . .. ...... $179 
Basic . $149 
Zip MBasic, CBasic 

G/ L, AR, AP, INV, (each) . 
"OTHER GOODIES" 
Dow Jones . 
Incredible Jack 
Super-Text II . 
Data Factory 
Mini Factory . 
DB Master . 
Versa form VS 1 

IBM PC, 16 BIT 8 ;' 
DISPLAYWRITER 

"WORD PROCESSING" 
Wordstar . . $2S9 
Spellstar . .. ..... $199 
Mailmerge . . .. $179 
Easywriter . . .... $299 
Easyspeller . . .... . . .. $159 
Select/Superspell . $535 
Write On .... $115 
Spellguard . . ...... $1S9 
Spellbinder . . . . $349 
Final Word . . $264 
Wordex . . . . $159 
Edix . .5159 

"C" Compiler . . $600 
Pascal (incl "C") ........ $S50 Display Manager .. .. $319 M-Sort ... $175 

(each) . , $129 "LANGUAGES & UTILITIES" 
Crosstalk .............. $139 A..;,c;.;c.e_ss .. M_ an. a,.g.e_r _. __ ._. _. $_2_3_9 $159 Macro-SO "PASCAL" 

$449 PL/1 -S0 .... .-.;;----__ Pascal/MT + Pkg . 
Compiler . 

. ... $429 
. .. $315 

............ $175 
..... $349 

.. $349 

APPLE II 
ASHTON-TATE 

Move-it. .. $129 
BSTAM or BSTMS . $149 

· . 5179 
.. $S5 
. 5179 

.............. . . . $65 

$90 Z-Sid 

$65 DUtil 

...... $49 
...... $459 

......... $90 

· . $135 
$265 

DGraph . 5265 
MICRO DATA BASE SYSTEMS 
Knowledge Man . . . $429 
HDBS . . .. $595 
MDBS . 

MuSimp/MuMath 
MuLisp-SO . 

..... $224 SP Prog . 
. $174 PascalZ . 

ORGANIC SOFTWARE 
Textwriter III . $111 
Datebook II . . $269 
Milestone . . $269 
OSBORNE (McGraw/Hili) 
G/ L, or AR & Ap, or PAY . $59 
AI13 .. . $129 
All 3 + CBASIC-2 ....... $199 
Enhanced Osborne ..... $299 
PEACHTREE 
G/ 1,A/R,A/P,PAY,INV(each)$399 
PS Version . ........ Add $234 
Peachcalc . . . 5249 
Peachpak 

(G/L, AIR , A/ P) . . .. 5349 
STAR COMPUTER SYSTEMS 
G/ L,A/ R,AlP, Pay (each) .. 5349 
All 4 ............ $1129 
Legal or Property Mgt. ... 5S49 
STRUCTURED SYSTEMS 
Business Packages (call) 

Pascal /UCSD 4.0 
DATABASE 
dBASE II. .... Call4?? 
Friday . . ......... $265 
FMS-SO . . $799 
FMS-8D-1 . . ... $399 
Condor I & III . . . ..... Call 
Selector . . ........... $6S9 
Superfile . .. .... $159 
"WORD PROCESSING" 
Perfect Writer . . ....... $3S9 
WordSearch . . $114 
SpeliGuard ... .. ..... $139 
Peach text .... $2S9 
Spell Binder . . ........ $349 
Selecl. ....... .. $495 
The Word . , $65 

$145 The Word Plus 

(See CP/M Ashton-Tate) 
BRODERBUND 
G/ L (with AlP) .......... $444 
Payroll . . . $355 
INFO UNLIMITED 
EasyWriter (Prof) ....... $155 
EasyMailer (Prof) ....... $129 
Datadex . . .. $134 
MICROSOFT 
Softcard (Z-SO CP/ M) .... $249 
Fortran . . ............. $179 
Cobol ....... $549 
Tasc . . ........ $139 
Premium Package .. $549 
RAM Card ........... $S9 
MICROPRO 
(See CP/M Micropro) 
Z-80 Card . 
VISICORP 
Visicalc 3.3 
Desktop/ Plan II . 
Visiterm . 
Visidex . 
VisitrendIVisiplot . 

. .$299 

.... 51S9 
. $219 

$90 
. 5219 

. . $259 

Pascal MT + /S6, SPP . .. $679 
CBasic S6 . . . ...... $294 
ActS6 . $157 
Trans S6 ............... $115 
XLTS6 . . .... $135 
MBasic (MSDOS) ....... $329 
MBasic Compiler (MSDOS). 5329 
Cobol (MSDOS) . . $649 
Pascal (MSDOS) . . . .. $429 
Fortran (MSDOS) ....... $429 
"C" (MSDOS) .......... $429 
"OTHER GOODIES" 
SuperCalc II ........... $265 
VisiCalc . $219 
Visiplotltrend . . . $259 
Visidex ............. ... $219 
Easyfiler . . . . . $359 
Mathemagic . . .595 
dBase II . Call 4?? 
Friday! . . . $265 
Statpak . . .... $449 
Optimizer . . $17 4 
Desktop Plan ........... $259 

Cnmp\ere S~ftware Wi~c~RCHAS!";'dential ~. ; .\ 
Buyer's Gmde "Hotline" Software ~ l';_,_,' . ' 
($5.00 value) Our reputation for cour- BargainGrams ' 
Filled with facts and teous and knowledgeable Regular notices of insider's 
usable advice about has resulted in calls bargains not available to 
scores and scores of from people who never the general public. 
software programs from purchased our products. ,.--------------, 

accounting and business a separate "hotline" is DISCOUNT SOFTWARE 
systemstowordprocessing available to customers only. Outside Continental U.S.-add $10 plus Air 

and utilities. ~~~c:~~O~~~d~:I?fg~rao~~~~:n~ ~~~d~i~~ 
1 800 421-4003 sales tax. Allow 2 weeks on checks. C.O.D. $3.00 

extra. Prices subject to change without notice. 
or 1 213-837-5141 All i tems subject to availability. " Mfr. trade· 

C I'f 1 800 252-4092 mark. Blue Label $3.00 additional per item. a I : ~~~'1:l'k~H.e!t~tered trademark of DIGITAL 
6520 Selma Avenue. Los Angeles , CA 90028 
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more work for machines). As a re­
sult, the system makes heavy use of 
the disk for program loading and file 
I/O. The design of the system re­
volves around the file system; there­
fore, it is not reasonable to run the 
system without a hard disk. Finally, 
most Unix configurations require at 
least 256K bytes of semiconductor 
main memory. 

Although Unix is a powerful sys­
tem, it can't run on all computers­
the hardware must have a certain 
level of sophistication. An IBM Per­
sonal Computer with a hard disk 
probably represents the minimum 
configuration. Although the IBM PC, 
based on the 8088 processor, lacks 
memory protection, it can run Unix 
because it is a single-user machine 
and needs less memory protection 
than a multiuser system would. 

Portability Problems 
Given the right hardware, it seems 

easy to implement Unix. However, 
Unix is not perfect, and various prob­
lems will arise. For example, many 
Unix utilities make unfortunate as­
sumptions about the underlying 
machine. It is usually easy to com­
pensate for these assumptions on a 
machine for which they are false, but 
it can take some time to test all 200 
Unix programs to discover any port­
ability problems. 

Ironically, some portability prob­
lems arise from features built into fhe 
C language, which was chosen in 
part to enhance Unix's portability. 
The C language is about twice as ex­
tensive as Pascal, mainly because 
many low-level features (such as 
arithmetic on pointers) have been in­
cluded in the language to allow 
machine-independent programming. 
For example, if a C command in­
crements a pointer by one, the 
pointer points to the location of the 
next data item in memory, not to the 
location of the next byte. (The latter 
result would typically occur in 
response to a hardware-dependent 
pointer-increment command.) Thus, 
with the C implementation, adding 
one to a pointer that points to a 
double-precision number yields a 
pointer to the next double-precision 
number; this operation has the same 
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meaning on all machines running C. 
Unfortunately (at least from the 

standpoint of portability), however, 
some machine-dependent operations 
are also allowed in C. For example, 
C allows you to treat a pointer as an 
integer and to perform bit-masking 
tests on the value of that pointer. 
Although this capability can be 
useful for implementing functions 
such as storage managers, the capa­
bility is inherently nonportable 
because some machines store point­
ers simply as byte numbers while 
others use more complex schemes. If 
a program knows that a certain bit in 
a pointer indicates a certain fact, then 
the program can successfully run 
only on machines for which that bit 
indicates the same fact. 

Another difficulty encountered in 
porting UniX is implementing the C 
compiler. On some machines, imple­
mentation is not difficult, but because 
the language is large and subtle, elim­
inating all of the bugs is never a trivial 
task. On other machines, construc­
tion of the compiler can be a formid­
able undertaking. For example, the 
"character" is a C data type, and the 
C language requires pointers to char­
acter (i.e., byte) locations. But some 
machines are word-addressed-their 
natural machine pointer can only 
refer to an entire 16- or 32-bit word, 
and the compiler may have to resort 
to extreme measures to provide the 
necessary byte pointers. At Human 
Computing Resources (HCR) our im­
plementation team has implemented 
compilers for two such machines and 
has found the task difficult . 

The C language is based on a sim­
ple model of the underlying hard­
ware; some more complicated ma­
chines have been designed specific­
ally for other languages such as 
Pascal. The implementation of a C 
compiler on single-language ma­
chines often requires ingenuity 
because all of those "good" machine 
features turn into obstacles that must 
be circumvented, subverted, or other­
wise overcome. (For example, C and 
Pascal subroutine calling conventions 
are quite different. If a machine is 
designed specifically for the Pascal 
convention, implementation of the C 
convention may be difficult.) At HCR 

we did it once, and we can testify that 
it isn't easy. 

Once a C compiler is implemented, 
it is necessary to implement the 
kernel. Again, some machines fit well 
with Unix, while other machines 
have features that must be overcome. 
The closer the fit, the shorter the im­
plementation time required. 

Other problems are not so obvious. 
For instance, a machine may have 
used its own proprietary operating 
system for years, and the programs 
that drive its various peripheral 
devices (often written in assembly 
language) have been passed down 
from one generation of programmers 
to the next. In some cases, nobody 
has looked at the hardware manuals 
for years. Unix is a whole new sys­
tem. The implementation team must 
sit down with the manuals and write 
the kernel hardware-support rou­
tines. Because the kernel is written in 
a high-level language, it will probably 
use all of the available hardware fea­
tures. In fact, Unix is known for driv­
ing machines harder than any other 
system. When implementing Unix, 
programmers often find · that the 
manuals are incorrect or incomplete 
or that some hardware feature has 
never before been used and doesn't 
work. This can wreak havoc with im­
plementation schedules. 

New machines have similar prob­
lems. The documentation may be in­
complete or wrong. The machines 
may have design errors. Again, these 
errors are often not apparent in 
testing but show up under the load 
of a Unix system. Prototype machines 
especially tend to have reliability 
problems. Most programmers never 
expected to have to learn how to use 
a logic analyzer and often find track­
ing down subtle hardware errors a 
frustrating experience. At HCR, we 
often experience this problem 
because our implementation team 
usually uses prototype machines a 
year or more before they reach the 
public. 

A Case Study: the NS16032 
This case study provides some in­

sight into the process of porting 
Unix. In mid-1982, we began work on 
our Unity version of Unix for the Na-



A flawless future is in sight with 3M diskettes. 
When it comes to keeping track of precious data, predictable 
means reliable. Being able to count on every diskette, every time. 
At 3M, reliability is built into every diskette. We've been in the 
computer media business for over 30 years. And we've never settled 
in. We're constantly improving and perfecting our product line, 
from computer tape and data cartridges to floppy disks. 
3M diskettes are made at 3M . That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 
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tional Semiconductor 16032. (This 
work resulted in a public demonstra­
tion at the November 1982 Comdex 
show. That demonstration was the 
first public exhibit of a true demand­
paged, virtual-memory implementa­
tion of Unix on a microprocessor.) 

The National 16000 series is prob­
ably the most suitable chip set avail­
able for Unix. It has a 32-bit software 
architecture, so there are no unneces­
sary memory-addressing limits. The 
instruction set has been designed to 
support high-level languages. Archi­
tecturally similar to the DEC VAX 
superminicomputer, the 16032 has 
some additional features. Full 
memory management is provided 
with a standard chip, including de­
mand paging, which allows virtual 
memory to be supported. A floating­
point chip provides a true floating­
point instruction set; the NS16032 
does not rely on the cumbersome co­
processor scheme used by some 
other machines. Although the details 
and actual instructions are different, 
the machine may be described as a 
"VAX on a chip." Because the stan­
dard Bell Laboratory release of Unix 
ran on the VAX, we expected this im­
plementation to be easier than others. 

The basic process of a "Unix port" 
is simple, but there are many com­
plicated details. The first step in­
volves becoming familiar with the 
target machine. In my company's 
case, we took delivery of a prototype 
workstation from National Semicon­
ductor (see photo 1). This station had 
all of the necessary equipment but no 
software except for some bootstrap 
ROMs and some diagnostics. All ini­
tial software development took place 
on a VAX 780 running Unix. (It is con­
ceivable that one could port Unix 
without a nearby Unix development 
system, but it would be needlessly 
difficult.) A period of reading and ex­
perimenting ensued. 

When doing work of this sort, it's 
always a good idea to start with 
similar software and modify it . 
We used the portable C compiler for 
the VAX and converted it into a 
16000 compiler. A skeleton of the 
16000 compiler already existed. Im­
plementation of the compiler proper 
posed no great technical problems. 

272 October 1983 © BYTE Publications Inc. 

We did have to make a significant 
design tradeoff: the 16000 architec­
ture allows global data and pro­
cedures to be directly addressed, or 
you can access data and code via the 
"module table:' The latter procedure 
is a bit slower but results in smaller 
code because a user might often be 
able to use 8-bit offsets into the 
module table rather than full 32-bit 
address constants. We decided to use 
the module table because there are 
many benefits to having smaller 
code. Smaller code reduces program 
loading time and reduces the virtual­
memory paging rate. The VAX does 
not have an equivalent feature. 

The portable C compiler generates 
symbolic assembly code. That code is 
then assembled, and the resulting 
object module is linked with other 
modules and library routines. 

The idea of porting 
Unix is simple; the 

implementation can 
become complicated. 

The second step in porting Unix 
was construction of an assembler and 
linker. The main difficulties here in­
volved the large variety of addressing 
modes and the correspondingly com­
plicated program-relocation informa­
tion needed by the linker. The 
module table added significant com­
plexity. The assembler and linker 
probably involved as much work as 
the · compiler. 

Having "finished" the compiler/ 
assembler/linker, we had to test the 
result. We developed down-line 
loading software so that we could 
compile programs on the VAX and 
run them on the National machine. 
We then started to test the compiler. 
During previous projects (HCR has 
ported Unix to a number of 
machines, including the MC68000, 
the Computer Automation 4/95, and 
the Three Rivers PERQ), HCR had 
developed an extensive test suite for 
the C compiler. This test suite re­
quires minimal hardware support­
only the ability to print characters. 
The test suite is not perfect, but it 

does check out a large fraction of the 
compiler. On the National machine, 
the compiler stabilized quickly. 
Because the machine architecture is 
very regular, there are not a large 
number of special cases, which are 
often a source of compiler bugs. 

In parallel with the compiler effort, 
we began work on the kernel. The 
first requirements were for a boot­
strap loader, a low-level machine 
assist, some software to handle com­
munication with the host develop­
ment machine, and driver software 
for the disk unit. When these were 
met, we ran our first stand-alone pro­
grams. These stand-alone programs 
were some of the basic Unix 
maintenance programs, modified to 
call a library of stand-alone routines 
rather than the (as yet nonexistent) 
operating system. The programs 
were used for initial setup, such as 
construction of an empty file system 
on the disk or loading of files into the 
file system. This stage also checked 
out the team's fundamental under­
standing of the hardware. 

The kernel was the next big step. 
We adapted a VAX version of Unix to 
run with the National hardware. As 
expected, most of the code ran un­
changed. It was especially helpful 
that the memory-management 
scheme closely resembles that of the 
VAX. We used the demand-paging 
code from the Berkeley version of 
Unix. That code was far from perfect, 
but it did work, and it gave us a start­
ing point. The initial kernel had a 
number of loose ends, but it was 
solid enough to start loading pro­
cesses. We have an initial kernel test 
process that verifies that basic func­
tions work correctly. 

Once the initial kernel had come 
up, we were ready to finish the job. 
We started cross-compiling the utili­
ty programs, starting with the most 
important. (The utility that rebuilds 
damaged file systems is quite useful 
at this point because the system is 
still likely to crash from time to time.) 
At the same time, we finished off 
loose ends in the kernel. Moving 
utility programs was easy because 
the 16000 architecture is so similar to 
that of the VAX. In fact, it is hard for 
a C program to know that the 
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PREVENT THE DISASTER 
OF HEAD CRASH AND 

DROPOUT. 
The war against dust and dirt 
never ends. So before you boot­
up your equipment, and 
everytime you replace a 
cassette, disk or drive 
filter, be sure to use Dust-Oft II; 
it counteracts dust, grit and lint. 
Otherwise you 're flirting with 
costly dropouts, head crashes 
and downtime. 

Dust-OffII is most effective 
when used with Stat-Off II. Stat­
Off II neutralizes dust-holding 
static electricity while Dust-OffII 
blasts loose dust away There's 
also the Dual Extender and Mini­
Vac for vacuuming dust out of 
hard-to-reach places. 

Photographic professionals 
have used Dust-Off brand 
products consistently on 
their delicate lenses and 
expensive cameras for 
over ten years . They 
know it's the safe, dry, 
efficient way to contami­
nant-free cleaning. 

Cleaning not provided by liquid 
cleaners. 

Dust-Off II's remarkable 
pinpoin t accuracy zeros in on the 
precise area being dusted. And 
you have total control-every­
thing from a gentle breeze for 

_~_lliii~ 

Stat-Off II neutralizes dust-holding 
static electricity from media and 
machines. 

delicate computer mechanisms 
to a heavy blast for grimy dirt. 

Don't let contamination dis­
rupt your computer operation. 
Stock up on Dust-Off II-the ad­

vanced dry cleaning system, 
at your local computer or 

office supply dealer. 
Or send $100 (for 

postage and handling) 
for a 3 oz. trial size and 

Dust-Off II 
The safe dry cleaning system 

Falcon Sa fety Products, Inc . 1065 Bflstol Road. Mou ntainside, NJ 07092 
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machine is not a VAX. This is in stark 
contrast to other machines in our ex­
perience. The major task was to 
verify that all of the utilities , are 
operational. Again we employed a 
test suite. As a result we found a few 
more compiler bugs and one or two 
kernel bugs. 

Some other programs require 
adaptation to the specific machine 
(for example, the FORTRAN com­
piler). We also added a few extra sys­
tem features, such as bitmap display 
support. 

Moving C programs to 
the 16032 was easy 
because the 16000 

architecture is similar 
to that of the VAX. 

All of this sounds too easy. In fact, 
we did encounter some difficulties. 
Nearly all of the problems stemmed 
from the fact that we were using pro­
totype hardware with engineering 
sample chips. At one time or another, 
everything that could go wrong did. 
There were errors in the documenta­
tion. The disk did not work. The disk 
controller did not work. The central 
processor board did not work. The 
central processor chip did not work. 
The memory-management chip did 
not work. The interrupt controller did 
not work. The floating-point chip did 
not exist at first and then did not 
work. The problems were usually in­
termittent, often subtle, and always 
maddening. 

(Important note: it would be false 
to conclude that the National chips 
or hardware are unreliable; these 
problems always occur with new 
chips or prototype hardware. Before 
parts reach production quality, they 
exist in experimental form. National 
provided good support during the 
project and the problems have been 
solved. We have since then had ex­
cellent success in making our product 
run on original equipment manufac­
turer (OEM) machines using the 
16032 processor. Because chip­
development cycles are long, we 





often had to patch around the prob­
lems to continue work. We were only 
able to demonstrate at Comdex 
because of the quality, dedication, 
and perseverance of the implemen­
tation team. This kind of debugging 
requires a high level of expertise. 
Having to do this debugging is the 
penalty you pay for being on the 
leading edge-if you wait for the final 
production hardware, you won't be 
first.) 

Finishing the Job 
Many people think that it is easy 

to bring up the Unix system on a new 
machine. In fact, it is possible to 
bring up a limping kernel with a 
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buggy compiler in about four 
months. However, to bring up a sys­
tem with all of the utilities, with an 
allowance for inevitable problems, 
with some performance tuning and 
commercial enhancements, and with 
everything tested and solid, takes 
about a year. Once Unix has been 
ported to a particular hardware type 
(e.g., the 16032 chip set), you can 
adapt the system to other configura­
tions fairly quickly. Each OEM will 
use the chip set to build systems with 
various bus structures and I/O 
devices. Adapting Unix to a new con­
figuration can take from one or two 
weeks (if the target machine works 
and only one or two device drivers 

are required) to several months (if the 
hardware doesn't work or is other­
wise intractable, or if "strange" 
devices must be supported). Some 
people also refer to this configuration 
process as "porting" Unix, but the 
final process of adaptation to OEM 
requirements is not nearly so 
difficult.. 

Michael Tilson is vice-president for technical 
development at Human Computing Resources Cor­
poration (10 St. Mary St., Toronto, Ontario M4Y 
lP9, Canada). He has many years of experience 
with Unix and Unix-based software products. He 
has been involved with the implementation of Unix 
on several machines and is actively involved with 
industry efforts to increase the level of standardiza­
tion of Unix-like systems. 
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for the people. 
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microcomputer from Olympia. Engi- For more reasons why you should buy 
neered to be powerful. Engineered to the People for your people, send for our 
be people-friendly. Engineered for free brochure: Olympia USA Inc, 
office performance, Dept. BY10, Box 22, Somerville, NJ 08876. 

In fact, chances are you can't buy a Or call the Olympia Sales Office in: 
personal microcomputer that gives New Jersey-(201) 722-7000; 
you more for your money. Because NYC- (212) 697-9051 ; 
the People has all the ".........-.----..... Chicago-(312) 640-0300; 
features that ensure the Sealy, TX-(713) 885-7473; 
system will be just as EI Monte, CA- (213) 350-4173; 
viable tomorrow as it is Burlingame, CA-(415) 692-2880. 
today. And it's compat­
ible with major software 
packages, such as 
WordStarT~ SuperCalc L - -

o® OLYMPIP: Engineered 
for office performance. © 1983 Olympia USA Inc 
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WHERE IS IT? 
Wherever it is, we want it. Maybe, just maybe, we're 
searching for your program, but we'll never find it 
unless you call us. 

It has to be good, though. Because we're the 
Software Guild'·, an organization devoted to finding 
the very best microcomputer programs for packaging 
and distribution under the Softsmith'· label. Hundreds 
of titles have already been licensed to the Softsmith 
library. But they're only the beginning. Our goal is to 
have the best program in major categories on every 
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popular machine. Of course, we can't do it without you. 
If you're a program author or publisher, The 

Software Guild offers some distinct professional and 
monetatyadvantages. 

First, you devote your time to what you do best: 
programming. You can leave the manufacturing, 
packaging, documentation, distribution and customer 
service to us. 

Second, our revolutionary retail merchandising 
system will put your program before the public through 
the normal computer and software stores, plus record 
outlets, department stores, book shops, and more 
places where software has never before been available. 



Third, is royalties . Wider distribution means more 
substantial royalties. And, your Software Guild 
royalties start to accrue when the dealer makes his pur­
chase in quantity, so you aren't left waiting while 
money trickles in . 

Fourth is flexibility. We do not insist on the 
exclusive rights to your program. You can deal with 
other publishers and distributors, or market your pro­
gram yourself, while it is in Softsmith distribution. 

We know you're out there, working and dream­
ing, and we want to help make your dream come true. 
Our full staff of professional evaluators are waiting to 
review your best-seller. 

So call us, wherever you are. 
Contact Regina Roberts at (415) 487-5200. 
Or write: , -". 
The Software Guild .' ( 0 '\ . 
2935 Whipple Rd. ' 
UnionCity,CA94587 0 ~ 

~ .. m~ 

The Soft\Vare Guild
N 

(415J487-5200 
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System Review 

The NEC Advanced Personal 
Computer 

High-resolution graphics, color, and 16-bit performance 
in an attractive package 

by David B. Suits 
Not long ago, I started looking for a new microcom­

puter. Actually, I wasn't looking so much as musing 
about which computer would be a significant step up 
from my 8080-based system. My next computer, I knew, 
would have a 16-bit CPU (central processing unit). It 
would use Digital Research's CP/M-86, have a high-res­
olution color-graphics display, and come with dual 
8-inch disk drives. The drives would be arranged so that 
the disks could be inserted vertically. (Perhaps I have 
strange wrist bones, bl.!-t I find it uncomfortable to have 
to load disks horizontally.) I also wanted a detachable 
keyboard with four cursor-control keys arranged in a 
diamond-shaped pattern. The keyboard would have to 
have a separate calculator-style keypad for easy entry of 
numeric data and some special-function keys to make 
application programs (such as word processors) easier. 

Nothing advertised in the magazines met my require­
ments. I thought I would have to start making some com­
promises. 

The APC 
Perhaps NECIS (NEC Information Systems) read my 

mind. Its APC (Advanced Personal Computer) fulfilled 
my expectations (see photo 1) and, in fact, exceeded 
them. The NEC APC also has double-sided double-den­
sity disk drives; the keyboard has 22 programmable 
function keys; there is a user-definable character set; and 
the system includes a real-time calendar/clock, a single­
voice music generator, 128K bytes of RAM (random-
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access read/write memory), and 4K bytes of battery­
powered RAM that will retain data even when the com­
puter is off (see At a Glance box on page 284). There is 
also an automatic power-off feature so the machine can 
be turned off under software control. 

The APC is available in a monochrome or color model. 
The monochrome model comes with one disk drive; two 
drives are optional. The color model comes with two in­
tegrated drives. The disk-controller chip, the NEC 765, 
handles up to four single- or double-density floppy-disk 
drives. Having "grown up" with single-density SIf4-inch 
disks, I was impressed by the new double-density 8-inch 
disks. The formatted capacity of each disk is 1 megabyte, 
and data is transferred via DMA (direct memory access) 
at 62.5K bytes per second. 

The APC Display 
The 12-inch CRT (cathode-ray tube) display is handled 

by NEC's 7220 GDC (Graphics Display Controller), a 
complex and powerful chip that can control up to 256K 
16-bit words of display memory, partition the display into 
four text or graphics areas, and perform figure drawing, 
area fill, panning, and zooming. The APC display refresh 
memory (without the optional graphics subsystem in­
stalled) consists of 12K bytes of static RAM separate from 
the 8086 microprocessor's main memory. 

The screen has 25 lines of 80 characters each, with a 
26th line, or status line, at the top (see photo 2) . The 
status line shows a digital calendar/clock, indicates which 



Photo 1: Th e NEC APC (color model), with five volumes of documentation. The main power switch is under the display. The brightness 
and volume controls are under the disk drives. Note the main power cord, which attaches to the front of the system. 

of four latching-switch keys is down (Caps Lock, Grph1, 
Grph2, and Alt), and shows what NECIS calls the 
"speed," la number from 0 to 9 that indicates the relative 
speed with which characters are output to the screen. 
(The spe~d is user-determinable from the keyboard, but 
it is not clear where its usefulness lies.) 

Each of the character positions on the screen is com­
posed from a matrix 8 pixels wide by 19 pixels high. 
While some APC special characters use the entire width 
or height of the matrix, the ASCII (American National 
Standard Code for Information Interchange) characters 
are displayed in an 8 by 13 subarea, and the user-defined 
characters are formed in an 8 by 16 subarea . 

The 8 by 19 character box and the 25-line by 80-char­
acter screen give the screen a resolution of 640 pixels 
horizontally by 475 pixels vertically. However, the status 
line at the top of the screen also occupies display 
memory, so the actual vertical resolution is 494 pixels. 
NECIS's CBIOS (customized basic input/output system) 
routines that corne with CP/M-86 allow for turning the 
status line on and off but not for moving the cursor into 
that line. To make use of the full 26 display lines, I had 
to write a custom routine to handle the GDC. The docu­
mentation supplied with the APC is extensive but 

seemed complex. After I understood the basics of the 
GDC, however, I found that it was relatively simple to 
get it to do what I wanted in the way of cursor, charac­
ter, and attribute manipulation. The powerful graphics 
features of the GDC are a bit more difficult to manage, 
and I have only recently begun to tackle them. 

Any display character may have six attributes: overline, 
underline, vertical strike through, reverse video, blink, 
and color. The overlines, underlines, and vertical lines 
always appear in steady green, even if the character ap­
pears in some other color or is blinking. 

There are eight screen colors available: black, red, blue, 
purple, green, yellow, light blue, and white (see photo 
2). (I prefer "magenta" to "purple" and "cyan" to "light 
blue," but NECIS uses the less esoteric names. On the 
other hand, NECIS refers to black as "secret.") In the 
monochrome version only black, green, and "highlight" 
(bright green) are available as color attributes. When the 
"reverse" attribute bit is set, the selected color appears 
as the background for the character, and the character 
itself is black. (I wish there were a way to select fore­
ground and background colors on the color model so 
characters could appear in any of the eight colors against 
any of eight background colors. But that would require 
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Photo 2: The APC display, showing normal ASCII characters, special 
characters, and user-defined characters. Eight colors are available (in 
normal and reverse video), plus underline, overline, vertical line, and 
blink. 

Photo 3: Examples of color graphics on the APe. Although each 
pixel may be only one of eight colors, different colored pixels that are 
close to each other appear as new hues or shades. 

Photo 4: The APC keyboard. Twenty-two programmable function 
keys are above the regular keys. At the top of the kl!l)board is an overlay 
strip that can be used to indicate the programmed functions of the 
special keys. Notice that the left Shift key is upside down (see text). 
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that each character's attribute be extended by three bits.) 
The attribute for each character is set independently of 
the attribute for any other character. 

NECIS offers an optional graphics subsystem board 
for the APC that consists of a second 7220 GDC and 
enough memory to specify the color for each pixel in a 
1024 by 1024 array. (The actual screen display, however, 
is a 640 by 494 movable "window" into that larger area.) 
For the monochrome model, 128K bytes of RAM are 
added; for the color model, the graphics board contains 
384K bytes. 

The second GDC runs independently of the first, and 
the outputs of each are combined and sent to the screen. 
This means not only that text and high-resolution graph­
ics may be displayed simultaneously, but also that they 
are manipulated independently of each other (like two 
transparent display planes, one on top of the other). 

The color graphics are impressive and fast (see photo 
3) . The GD<;: chip is capable of a wide variety of figure 
drawing with area fill (including many kinds of patterns), 
panning, and zooming. 

The Keyboard 
The APC keyboard is detached from the main 

enclosure and sports 108 keys; 22 are user-programmable 
function keys on the top of the keyboard (see photo 4). 
The KEY utility program provided on disk allows the 
user to program only the first 16 of these keys; the re­
maining six keys are "reserved;' although no definite use 
is claimed for them anywhere in the documentation . 
They are programmable, but you would have to dip in­
to the CBIOS routines to program them. To the left of 
these function keys is a key labeled FNC, which acts as 
a shift key, giving each of the 22 function keys a second 
function (also programmable). 

In addition to the alphanumeric and programmable 
function keys, there are, on either side of the space bar, 
four new keys: Grph1, Grph2, Alt, and Help. The Grph1 
and Grph2 keys access the APC's special characters 
(Greek letters, mathematic symbols, and character 
graphics). The Alt key is supposed to allow access to the 
user-defined character set, but it does not. (I had to write 
my own assembly-language routine to access this set . 
In the process I discovered that the APC's CBIOS 
routines could have easily allowed the Alt key to ac­
cess the user-defined characters, but, for some reason, 
did not. I suspect that it was a mistake that might be 
remedied with one or two additional instructions in the 
code.) The Help key ordinarily echoes as a question 
mark, but application programmers may reprogram it 
to present help messages. 

Separate from the main set of keys is a 25-key cluster 
including a numeric keypad, a Delete key, an Insert key, 
a Clear/Home key, a Print key, a Break/Stop key, and four 
cursor-control keys. The CP/M-86 utility programs 
recognize the Break/Stop key as a Pause key (ControI-S); 
pressing it once causes processing to stop and pressing 
it a second time causes processing to continue. Press­
ing Shift along with the Break/Stop key generates Con-



THE IDEA PROCESSOR ™ 

A NEW CONCEPT IN THE MANAGEMENT OF TEXT AND GRAPHICS 

Much more than just the finest text ed itor-much more than just the most Rowerful ca rdfile system-much 
more than just a comRrehensive document formatter-it's an integrated system that provides incredible power 
in the manipulation of text, graphics (from any source!) , spreadsheets, programs, or just about any kind of 
information you can store in a file on your IBM Personal Computer. Index your source material-spreadsheets, 
graphs, excerpts from letters, memos, contracts, books-then build your document, using the marvelous 
Idea Processor ed itor in conjunction with the instant text database access afforded by the Cardfile. Or copy 
sections of your document into your own cross-indexed archive: lega l boiler-plate, literary quotations, subroutine 
libra ries-you design it. Cross-index each citat ion up to 10 ways. Print your document with auto-footnoting, 
auto-indexing, and imbedded graphs and spreadsheets. The Idea Processor thinks along with you .. . to multip ly 
your productivity. 

Ezcerpt. from books 
Spread.hoet. 

TEXT SOURCE MATERIAL 

[from ANY standard ASCII filel 

Contract BoilerPlate 

Subroutine Library GRAPHICS SOURCE MATERIAL 
[from ANY Graphics Program] 

The Idea Processor 

Your Document 

The Idea Processo r is more than just a program. It's even more than a software system. It's a new way of 
looking at the management of text, graphics, and documents. Use it to build your next contract, program, 
memo, letter, or art icle. You'll see what we mean . 

• The fi nest Editor ava ilable • Keyboard MACRO commands replace 100 
• The most powerful Cardfile program ava ilab le 
• Editor and Cardfile are complete ly integrated 

and ope rate simultaneously 

keystrokes w ith a single keystroke 
• O n screen underline and Boldface 
• Edits files up to 160K 

• Fastest data base access 
• Move all or any part of a card to the docu­

ment, o r vice ve rsa 

• Saves and indexes spreadsheets and graphics 
generated by any program 

• Manages up to 64,000 cards in a data base 
• All comma nds entered via function keys or 

labe lled keys for ease of use 
• Constantly ava ilable function key information 

• Incorporates spreadsheets and graphs in 
printed text 

• Auto Footnoting and Auto Index ing 
• Bi-directional continuous line and page 

scro lling 
• Eighteen fu II screens of HELP messages at a 

keystroke 
• Uses full power of IBM keyboard and printer 

The Idea Processor 

• Complete novices use it comfortab ly in an 
hour; ful l profic iency in four hours 

$295 

Integrated ed itor and ca rdfil e program, text formatter, graphics management to 
integrate graphics from other programs into document and cards 

Requires an IBM-compatib le personal computer w ith 192K of memory 

From your dealer or: 

Visa and MasterCard 

Jv~ 
~~~ ../ I aeaWare 

225 Lafayette St. 
New York NY 10012 
212-334-8043 
Circle 219 on inquiry card . 

Idea Processor is J trademark of IdeaWare Inc. 

IBM is a trademark of Inte rna tio na l 
Business Machines Inc. 



At a Glance 

Name 
NEC APC (Advanced Personal Computer) 

Manufacturer 
NEC Information Systems 
S Militia Dr. 
Lexington, MA 02173 
(617) 862-3120 

(NEC Information Systems should not be confused w ith NEC 
Home Electronics, distributors of the PC-8000 microcomputer, 
although both organizations are divisions of Nippon Electric Com­
pany. Ltd .) 

Dimensions 
Main enclosure: 18.5 by 13.8 by 18.1 inches; keyboard: 18.9 by 2.2 
by 8.5 inches 

Weight 
Main enclosure: monochrome model-S2.8 pounds (24 kg); 
color model-74.8 pounds (34 kg); keyboard: 5.1 
pounds (2 .3 kg) 

Power Requirements 
105 volts to 130VAC, 50/60 Hz; ISO-340 watts maximum 
(without options) 

Processor 
S-MHz NEC PD8086 16-bit microprocessor 

Memory 
4K bytes of bootstrap ROM. 128K bytes of dynamic RAM (expand­
able to 640K bytes in increments of 128K bytes) , and 4K bytes 
CMOS RAM with battery backup power 

Standard Configuration 
Main unit with integrated CRT display, integrated disk drivels) and 
five-slot card cage, parallel-printer interface, RS-232C synchronous 
or asynchronous serial interface, programmable music generator 
with speaker, hardware calendar/clock, 108-key keyboard 

Video Display 
12-inch diagonal CRT with long-persistence phosphor, 

trol-C, which CP/M-86 interprets as an int~rrupt, Print 
is a convenient way to issue Control-P and causes data 
being sent to the screen to be sent to the printer as well, 
Pressing Print a second time turns off that function, Del 
acts as an "erase input line" key (Control-X). Ins, which 
issues character code IC hexadecimal, is merely echoed 
as Control-backslash. Clear/Home sends the cursor to 
the top left corner of the screen; pressing it in conjunc­
tion with Shift will erase the screen. 

The four cursor-control keys are positioned in a dia­
mond shape so that the up-arrow key is on top, the left­
arrow key is on the left, etc. 

There is a useful feature that enables the screen to act 
as a "window" into a 50-line display area at any given 
time. Using the Control key in conjunction with the up­
or down-arrow keys causes the window to move up or 
down through the larger display area, so that up to 25 
lines that have already scrolled up and off the screen can 
be easily displayed. 
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black/green/highlight (monochrome model) or eight colors (color 
model) . 80 characters by 25 lines plus a 26th status line. Video 
resolution is 640 by 494 pixels with underline. overline, vertical 
line, reverse video. and blink. Character ROM has 224 characters 
with 256 user-definable characters. The video is controlled by a 
NEC 7220 Graphics Display Controller 

Keyboard 
Detached with 108 keys, including four cursor keys. a numeric 
keypad. and 22 dual-mode programmable function keys 

Disk Drives 
One (standard with monochrome model) or two (standard with 
color model) 8-inch double-sided double-density floppy-disk drives 
w ith a capacity of 1.2 megabytes each (single-density disks are 
also supported), integrated into the main enclosure 

Options 
RAM expandable to 640K, second serial interface, 8231 arithmetic 
Chip, graphics subsystem board, hard disk, prototyping boards 

Software Supported by NECIS 
Accounting Plus (5695), Benchmark Word Processor (5495), 
Benchmark Telecommunicator (595) , Benchmark Mailing List 
Manager (5195). Microplan Financial Spreadsheet (5195), Microplan 
Business Planner (5495), dBASE II (5695), CP/M-86 (5150), MS-DOS 
(5150), various terminal emulator and communications packages 
(from 5245-5 1485) 

Prices 
APC-HOI (monochrome, one disk drive) 
APC-H02 Imonochrome. two disk drives) 
APC-H03 lcolor, two disk drives) 
Additional 128K bytes RAM 
Each additional 128K bytes RAM 
Monochrome graphiCS subsystem 
Color graphics subsystem 
Arithmetic coprocessor Chip 
Additional serial porr (with cable) 
12-megabyte hard disk 
Second hard disk 
Engineering-development boards 

52748 
53448 
54198 
5 700 
5 200 

448 
648 
250 

5 335 
52698 
52398 
5 89 

The keys have an excellent feel and sound. It is the 
fastest and most comfortable keyboard I have used, and 
typing on it is a joy (with one exception, which I'll men­
tion later). 

Inside the keyboard is an 8048 8-bit microprocessor 
that monitors the keys. When a key is pressed, the 8048 
decodes it, sends an interrupt request to the 8086, and 
presents the key code to one of the 8086's ports. At the 
same time, the status of the switch keys (Shift, Control, 
etc.) is presented to another port. When the 8086 
acknowledges the interrupt, a software routine reads the 
keyboard data into a 64-byte FIFO (first in, first out) buf­
fer. This manner of handling the keyboard has two 
desirable consequences. First, it relieves the 8086 from 
having to interrupt what it is doing to poll the keyboard 
every so many milliseconds to see if a key is pressed; 
second, the 64-byte buffer acts as a type-ahead buffer 
so that if you type faster than the application program 
can process the input, no characters are likely to be lost. 
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APPLE DISK DRIVES 

• 
HALF·HEIGHT 

SLiMLINE 5 '1," DR 
Overd rrv e wllh contrOller 299" 
Overdnve wlltloul conlro ller 249" 

APPLE II ACCESSORIES 
Grapple r Plus 
PKASO Inlerlace 
Gr )pp ler Bullerboa rd 16K .. 
Hayes Ml sr" Modem II wllh 

!e rmlnal packag e 
Videx 60 co lumn card . 
Enhancer II .. . . .. . ..... 
Ullraterm 128x48 video card 
W I/ill(l spa card 

MICROSOFT 
Inc ludes. Z·80 SoflGard . 16K 
Card. Vldex V!deoterm. 
CP/M User GUide Oy Adam 

12500 

. 135" 
139" 

279" 
239" 
'1 9" 

list 755.00 Only 

s~eci3\ $45995 
?f\Ce 

z·ao SoltCard by Mlc/Osoft 
16K RamCard by MicrOSoft 

Columbia MPC 
IBM PC compatib le system 
Includes 128K. 2 DSIDO 320K drives 
keyOoard . Video ca rd. MS· DOS & 
CPIM 86 software. Mon ilo r not inc lud· 
cd. 
PLEASE CALL FOR SYSTEM PRICES. 

QUADRAM QUADBOARD 

SdK 269" 128K349" 

512 QUADBOARD 
SdK 269" 256K 429" 512K 639" 
OuadChrome AGB Co lor Monitor Ca ll 
Commg soon' New direct conneCI 
modem. 

ASr 
M·EGAPLUS 

6::K \'1,111 seria l 8 c lock 33911 

12BK 399" 192K 449" 256K 499" 
6<!K Willi parallel 8, sellal 3790' 
t 2B K 439" 192K 499" 256K 549" 
MeQilPak opl1on r256K) l or 
5 12K lo tal 

COMBOPLUS 
61lK '.'11\11 serl a! palallel & ClOck 339" 
128K 399" 192K 4590' 256K 499'1 

I/O PLUS 
Sellal parallel. clock and (lame 
adal)tcr P Oll 19500 

/i;."\. Apparat, Inc, 
ComboCard wi th parallel printer port. 
Asyncronous com mun ica ti ons I 
RS·232 port. and clock/calendar 169" 
AS·232 cable lor combo card . 29" 

Frederick/Plan1ronics 
COLORPLUS CARD 

w/draftsrnan utilily software 

DISK DRIVES FOR IBM PC 
Tandon TM lOO·;? DSIDD 
Tandon 5'.·· Half·HelghIS. 
Da vong5rno 
DavonQ 10mb 
Davong 15mb 

~(\!JCd.cC\t(.(JCC(.\t(_~ ( C\lA(t(.l(_~&cllll~~tll(_llU\_\ C\( \ Cl(.\ (\ k(~ 
-::9 Your Guarantee of Satisfaction '::? 

It's Here! Nati onal Computers Fall 1983 co ll ec tion of State-o f­
the·a rt computer merchandi se is avail abl e now. 
Yo u' ll f ind doze ns of prod uc ts, in c lu d in g com pu ters, 
print ers, video monito rs, modems and accessori es 
for IBM PC, A PPLE li e and many oth er co mputer 
systems, all at th e grea t pri ces yo u expec t fro m us. It 
in c lu des dozens o f illu stat ions and in fo rm ati ve 

--2: We guarantee every item in th is ad~e~lise~ent for 30 days.If .. fo r any ;;;:. 
--' reason whatever. you are not satisfied With any mercha ndi se pur · :---::: 
~ chased fro.m us. we want you to re tu rn it to ~s a t our expense. We will ~ 
__ ' exchange It for exac tl y wha t yo u wan t. o r will refund you r money. and :-
~ inc lude any shipping charges you have paid. ~ 
_ : NA Tl ONAL COMPUTER PRODUC TS ;-

"jjp-)O) \ ) fFFJlyfF)yF)f)fFF)i))FFFFFPjY))Y)f)))ly)l)l-)'~ 
10 o.oe: please seno money Oroer a. castl,er 5 cnec r.. Pelsonal CheCks 3 wee kS 10 Clear Pr Ices rel leC l 2 Cd,,11 d,scoun t 
We accept VIS;:o, . MasterCard . Amellcan E~ p , oss Dlilels Clu b ano Calle Blanche SnlppmQ 113nd!ol1{.l eo InSurance 
cnalge~ ada 3°·. 01 melcnano,se to!a lllnin 5500) Cal, tO'n,a 'CS.dcn15 aOll 6"·, sales lax Fore,gn CuSl0mers please call Of 
wilte Proces and a~aolao ,!o [y sublect 10 ctlange v" lnOu l n:Jt'CO All (lQurpment IS ne w ana warrant eo oy 1I1e m3nu tdclurel 

~~ .. ~~~~~ 



The 
Esprit product line 

has the right performer for every 
terminal role. It begins with Esprit I, an editing 

terminal at a conversational price. Th is basic Esprit 
presents crisp, clear video in comfortable green phosphor on a 12" 

diagonal screen . The integral typewriter keyboard has a 14-key numeric pad 
with alternate function key modes. Esprit /I delivers additional editing features, plus the 

convenience of a detached keyboard; enhancements you'll appreciate in data entry. Esprit I I I meets 
a wide range of terminal applications. It costs much less than a TVI 925 , but gives a significantly 
stronger performance including line drawing graphics, a broad repertoire of video attributes 
and editing commands, 22 user definable function keys and an optional4-page display memory. 
Esprit /II COLOR delivers the full Esprit III performance in eight brilliant colors. 

There's an Esprit that's ready to star in all your terminal roles . Auditions are being held by your 
Esprit dealer right now. 

Esprit Systems, Inc., Hazeltine Terminals Division, 100 Marcus Drive, Melville, NY 11747 (516) 293-5600 

Systems, Inc. 
Hazeltine Terminals Division 

286 BYTE October 1983 Circle 178 on inquiry card. 



Photo 5: The APC nonmaskable interrupt switch. Access to the switch 
is possible only by remaving a rubber plug in the rear of the keyboard. 

The keyboard has an undocumented feature . A close 
look reveals the absence of any CPU reset key. Nor does 
the main enclosure have such a switch. The only "panic 
button" evident is the main power switch, which is a 
poor substitute for a reset. There is nevertheless a hard­
ware reset switch hidden inside the keyboard. (It took 
me several weeks to realize it was there.) Access to it is 
possible only by removing the rubber plug on the rear 
of the keyboard (see photo 5) . You can stick a finger in­
side and press a momentary-contact switch that gener­
ates the 8086 nonmaskable interrupt. Unfortunately, 
unless you have inserted the proper jump vector into 
low memory, the 8086 jumps to a routine that prints 
"INTERRUPT TRAP HALT" on the screen and then 
stops dead in its tracks. The APC then has to be turned 
off and back on. I would have thought a warm or cold 
boot of CP/M-86 would have been more useful, but this 
is better than nothing. 

Inside the Main Enclosure 
One reason I was especially interested in the APC was 

because I had learned to associate NECIS with high­
quality products. I was not disappointed . 

On the outside, the APC has a clean and aesthetically 
pleasing design. A peek inside the main enclosure (see 
photo 6) reveals a thick steel chassis that reminds me 
of the tough insides of NEC's Spinwriter. The top cover 
securing latches, for example, could have been plastic, 
but instead they are Ya-inch steel. The routing of all cables 
is neat and secure. There is nothing that hints of any 
last minute changes (except that the red, blue, and green 
bias pots on the analog board have been replaced by 
small shorting jumpers). 

The two slim 8-inch disk drives to the right of the CRT 
are NEC's own (FD 1165 S). The six-slot card cage is oc­
cupied by three 100-contact circuit boards (not, alas, 
S-100). One board is the main processor board with the 
8086 and 128K bytes of RAM. Another board contains 
the controllers for the CRT, disk drives, and serial and 
parallel interfaces, with an empty socket for an optional 

8231 arithmetic coprocessor chip. (Rumor has it that 
NECIS may soon offer the 8087 chip instead.) The third 
board contains an additional128K bytes of RAM and the 
second 7220 GDC with its own 384K bytes of RAM. Add­
ing a second serial controller and the hard-disk controller 
would take up two more slots on the card cage, leaving 
only one. But the size of the boards (11 by 9% inches) 
allows for a great deal of hardware on one board . You 
could, for example, get another 384K bytes of RAM 
(bringing it up to the maximum 640K allowed) on an­
other board and still have room for something else. (A 
light pen would be nice.) 

Documentation 
The APC documentation is slick. Pages are typeset and 

arranged in two small three-ring binders. The Operator's 
Guide gives the user a brief overview of the system, un­
packing instructions, etc. The System Reference Guide con­
sists of several hundred pages of detailed descriptions 
of the APC hardware. I was amazed at the amount of 
information provided. There are even IC (integrated cir­
cuit) data sheets for the 8086 processor, the 7220 GDC, 
the 765 disk controller, and other important chips. (Not 
included are the data on the 8048 keyboard controller, 

. the 8255A programmable peripheral interface, and the 
1771 sound generator.) In addition, there are 22 pages 
of schematics. Even the PAL (Programmable Array Logic) 
decoding specifications are provided. Each manual has 
a table of contents, and the System Reference Guide has 
a glossary. 

The CP/M-86 operating system has two other manuals: 
the CPIM-86 System User's Guide and the CPIM-86 System 
Reference Guide. They are typeset versions of Digital 
Research's manuals, with additions and caveats concern­
ing the APC implementation and APC-specific features 
such as music generation, user-programmable charac-

Photo 6: Inside the APC (color model). At left are the two 8-inch 
disk drives. To the right is the ventilation fan. Behind the fan is the 
six-slot card cage, presently occupied by three boards. To the left of 
the card cage is the CRT, and behind that is the main analog board. 

October 1983 © BYTE Publications Inc. 287 



ters, and so on. These manuals live up to Digital 
Research's strict requirements for near-completeness 
amid utter confusion. But a clever reader can often figure 
out some way to arrange a series of trial-and-error ex­
periments on the computer to discover what the manuals 
were hinting at. Maybe. 

In the text portions of the four manuals, I found only 
five typographical errors. The tables and drawings, how­
ever, were another matter. At last count there were 76 
errors, most of them minor, but some of them the source 
of a great deal of confusion and wasted time. 

An optional Maintenance Guide includes data not pro­
vided in the System Reference Guide, most notably a 
trouble-shooting guide, schematics for the analog board, 
and several pages of illustrated parts breakdowns. The 
trouble-shooting guide is interesting in that, if a faulty 
part is located, it instructs you to send the entire sub­
system in for replacement. I suspect that this will make 
field maintenance of the APC a simple matter. Fortunate­
ly, my machine has been performing flawlessly from the 
time I first plugged it in, so I have had no occasion to 
seek maintenance. 

Problems 
The APC has some minor annoyances. I mentioned 

that the keyboard is excellent with one exception-the 
left Shift key. The key cap is about two and a half times 
wider than usual, which makes finding it with your lit­
tle finger an easy matter. The cap attaches to the switch 
underneath by means of a shaft that comes down from 
the left edge of the cap. Unfortunately, a typist's fast­
moving little finger often presses down near the center 
or the right edge of the cap. This applies torque to the 
shaft, which then binds-a real nuisance. Fortunately, 
the key can be unsoldered from the printed-circuit board 
underneath and moved over to the right (it's as though 
the keyboard was designed for the key to be soldered 
into either spot). This solves the problem of the stick­
ing key, but at a slight aesthetic cost: the keycap must 
now be turned around, and you see Shift printed up­
side down. 

A second problem has to do with the way the CBIOS 
routines handle the keyboard under CP/M-86. I men­
tioned before that the Alt key is not decoded to give 
access to the user-defined characters as it should. In ad­
dition, there are certain key strokes which the CBIOS 
routines will not allow your program to know about. 
Specifically, the programmable-function keys will always 
generate'tnefr programmed sequence of characters, and 
CONTROL plus the up- or down-arrow key will always 
cause the screen to scroll up or down. There is no way 
to intercept these key codes to take some other action 
unless you write your own keyboard-decoding routine. 

The third problem concerns the display. When a large 
portion of the screen holds characters in reverse video 
(or when the graphics have printed over a large area of 
the screen), there is a flicker to the display. The display 
also wiggles slightly, although most people probably 
would not notice it. 
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Support 
What kind of support is the APC owner likely to get 

from NECIS? Over the past four years I have occasionally 
dealt with NECIS for servicing of my (second-hand) 
Spinwriter printer. I have found the company consistent­
ly courteous, prompt, and helpful (over the phone, 
anyway). Although the printer is years out of warranty, 
they sent me, free of charge, an upgraded main pro­
cessor board for it, along with a more recent users 
manual. 

Although NECIS wants its APC customers to deal with 
their dealers and not directly with the head office, the 
head office seems to be bypassing its dealers and going 
directly to its customers. I was recently mailed an up­
dated version of the CP/M-86 disk, but my dealer has 
not received a copy. (The updated version, by the way, 
provided for a 200 percent speed improvement in cer­
tain disk accesses and included Digital Research's GSX-86 
graphics-system extension package which provides 
graphics handling routines allowing programs to talk to 
a number of graphics devices (CRTs, printers, plotters) 
in a uniform manner without having to worry about 
coordinate translations and scaling.) 

Several months ago I received a letter from NECIS say­
ing that some users felt the ventilating fan in the color 
model was too loud. (It is. The fan is a 41h-inch Sanyo 
that is noisy when the APC is positioned close to a wall 
that reflects the noise.) The letter said that users will be 
able to pick up smaller fans from their dealers and in­
stall them themselves. How much will this cost the user? 
Nothing. Moreover, NECIS does not even require the 
original fan in exchange. Unfortunately, my dealer was 
not told about these new fans, and even after several 
months he has still not been able to get any. 

In spite of the lack of communication between NECIS's 
head office and the dealers, I believe that NECIS is tak­
ing a continued interest in customer satisfaction. The 
company distributes a number of software packages for 
the APC and each package is guaranteed to conform to 
the specifications supplied with it. (If it doesn't, NECIS 
will fix it or give you your money back.) Because the soft­
ware includes database management, accounting, 
spreadsheet, word-processing, and communication 
packages, the company's guarantee is a significant in­
dication of its support for the APC. 

All of its software, however, must be run under the 
CP/M-86 operating system. Will NECIS support any 
high-level language or any other operating system? Yes 
and no. MS-DOS, the operating system from Microsoft 
that the IBM Personal Computer has made so popular, 
is now available for the APC. Getting a copy, however, 
has been so far impossible. I'll have to wait and see what 
happens. As for a high-level language from NECIS, there 
is PTOS BASIC, a BASIC interpreter provided only to 
dealers for running some graphics demonstration pro­
grams. Although no documentation is provided with 
PTOS BASIC, I did a little experimenting that revealed 
that it is similar to Microsoft BASIC with almost all the 
bells and whistles you could imagine and with some 



Listing 1: The Sieve of Eratosthenes Benchmark Program written 
in pros BASIC for the NEC APe. 

5 DEFINT A-Z 
10 S=8190 
20 DIM F(S) 
30 PRINT "10 ITERATIONS" 
40 FOR M = 1 TO 10 
50 C = O:FOR I = 1 TO S:F(I) = I:NEXT 
60 FOR I = 1 10 S:IF F(I) = 0 THEN 100 
70 P = I + I + 3:K = I + P 
80 IF K < or = S THEN F(K) = O:K = K + p:GarO 80 
90 C=C+ 1 
100 NEXT 
110 NEXT 
120 PRINT C" PRIMES" 

powerful graphics commands. I hope NECIS chooses to 
release this BASIC. 

To test the speed of the APC, I rewrote the Sieve of 
Eratosthenes program (see listing 1) in PTOS BASIC. Ex­
ecution time (10 iterations): 1680 seconds. After remov­
ing line 5 (so that variables were single-precision floating 
point), execution time slowed to 2a70 seconds. (The pro- . 
gram was adapted from the BASIC version for the pro­
gram listed in "Eratosthenes Revisited, Once More 
through the Sieve:' January 1983 BYTE, page 283). 

The APC is a member of the new generation of high­
performance microcomputers. It will not compete in the 
low-end market dominated by Apple, Atari, Radio 
Shack, and Commodore. It does, however, represent an 
option to the IBM PC, but its success as a PC competitor 
will depend to a large extent on independent hardware 
and software vendors. There are already dozens of 
CP/M-86 programs-from business applications to lan­
guages to games-available from independent vendors 
that are written for, or can be customized for, the APc. 

The list is too long to include here (NECIS can provide 
about a 30-page list), but one item is worthy of note: 
Ticom (13470 Washington Blvd., Marina del Rey, CA 
90291) has reportedly adapted the UCSD p-System for 
the APC and added support for the APC's graphics, 
music, and clock/calendar features. This opens a whole 
new range of application software. 

It is by now a firm tradition that each brand of com­
puter be supported by some kind of newsletter. An in­
dependent APC news journal, NexWorld (285 Beach St., 
Belmont, MA 02178), began publication in April. A slick 
(and a bit expensive) monthly publication, it is under 
the editorship of Kenneth T. Mazur. 

Conclusion 
When I set out on my search for a new-generation 

microcomputer, I had a checklist of desirable features. 
The APC fulfilled all my requirements and then some. 
I am pleased with its quality, design, and power. The 
high-resolution color graphics are impressive. The 
manuals supplied with the system contain a great deal 
of information about the machine's hardware. The prob­
lems I've encountered after six months of fairly intimate 
work with the APC can be classified as minor an­
noyances. On a scale of 1 to 10, I give the NEC APC a 
9 .• 

I would like to thank the staff of the Computer Center of Rochester, New 
York, for their assistance in the preparation of this artic/e. 

David B. Suits, assistant professor of Philosophy at the Rochester Institute 
of Technology, is currently studying for an MS in Computer Science. He has 
written articles for other microcomputer publications, published the book Color 
Graphics for Intecolor 3651 and Compucolor II Computers, and is 
coeditor of Colorcue, a newsletter for Compucolor and Intecolor computer 
users. He can be reached at the College of Liberal Arts, Rochester Institute 
of Technology, POB 9887, Rochester, NY 14623. 

FOR YOUR APPLE, 

RADIO SHACKjl Rat IBM PC, 

5 Megabyte 
Winchester Disk 

$375.00 

OSBORNE ETC.;;;~~ 
DISKETTES-51/4 IN. 

3M COMMAND 
SSDD $2.10Ea./50 $1 . 90Ea ./80~:hc 
DSDD $2.85 Ea./ 50 $2.75 Ea./80 ~:hc 

HARD DISC SUBSYSTEMS 

APPLE 
IBM 

5MB 10MB 
$1325. $1525. 
$1350. $1550. 

15MB 
$1725. 
$1750. 

We carry Daisy Wheel Printers. Floppy Disc Drives, 
Monitors, Terminals. Expansion Boards, Software, 
Ribbons, Printwheels Etc. 

Call Toll Free 1-800-638-2436 
We are open on Saturdays: 9:30 AM 10 1 PM 

~~~~!:!~!I~~II~~p~ 
2') 11 OlXwell AVI'~nllf:' H ilmrJ<,n C~nn 0F,', 18 

T"lephone 12031248 12 12 
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These are factory new units. Every unit was 
burned in for more than 48 hours. and then 
passed final certification. Each unit comes 
with a 30 day warranty from Sofrware Ser­
vices. These units are the close-out of a major 
manufacturer's 1982 product line. This is a 
one time offer. limited to units on hand. 

Product F •• tur •• : 
1) 6.4 Megabyte raw capacity 
2) Siandard ST506 interface 
3) 5.0 mbiu per second data Iransfer 
4) 1.75 milli8econd track to track 
5) Reliable rack and pinion positioner 
6) Same proftle as 5 1f.-inch floppy 

Add $12.00 ,hipping and handling per di,k drive. Op. 
.ional faceplaU! ;, $5.00. Prod"", manual alone;' $5.00. 
Call for qutnuiry pric~j. Terms are penonal check or 
mont) order. 

Software Services 
721 Glenhaven Court 

Boulder, CO 80303 
(303) 494-1518 

Circle If3T on Inquiry card. 

$195 ea' ~';7~~)DD $270 ea. 

__ 5V .. H 0500 _ 
Oly. 20 (745)_ Oly. 20 

5'1. SSOD-96TPI (746) . . . $2.89 ea. 
5'!.'· DSOD-96TPI (747) .... . ........... $3.95 ea. 

(Specify soft. 10 or 16 sector.) 
S" SSSD (740) . .. . ................ $2.07 ea. 
S" SSDD (741) .. . .. .. $2.54 ea. 
S" DSDD (743) ...................... . ... $3.30 ea. 

(Specify soft or 32 sector.) 
Save even more on quantity orders! 

Minimum Order: 20 diskettes. Add $3.00 shipping 
per 200 diskettes. C.O.D. charge $1.65 additional. 

Visa· Maslercard • Checks 
For fasl service . call 
DISK WORLD! 

Nationwide: 1-800-621-6827 
In Illinois: 312-944-2788 

Suile 4806·30 East Huron Sireet • Chicago. Illinois 60611 

AuthOrized DIstributor 3NI 
Information Processing Products 

Circle 156 on Inquiry card. 
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You'll never see Infocom's graphics 
on any computer screen. Because 
there's never been a computer built 
by man that could handle the images 
we produce. And, there never will be. 

We draw our graphics from the 
limitless imagery of your imagi­

nation-a technology so power­
ful, it makes any picture 

that's ever come out of a 
screen look like graffiti 

by comparison. And 
nobody knows how 
to unleash your 
imagination like 
Infocom. 

Through our 
prose,your 
imagination 
makes you part 
of our stories, 
in control of 
what you do 
and where you 
go-yet unable 
to predict or con-

trol the course of 
events. You're 

confronted with 
situations and log-

ical puzzles the like of 
which you won't find elsewhere. 
And you're immersed in rich envi­
ronments alive with personalities as 
real as any you'll meet in the flesh­
yet all the more vivid because 
they're perceived directly by your 
mind's eye, not through your exter­
nal senses. The method to this 
magic? We've found the way to plug 
our prose right into your psyche, and 
catapult you into a whole new 
dimension. 

Take some tough critics' words 
about our words. SOFTALK, for 
example, called ZORK® Ill's prose 

"far more graphic than any depiction 
yet achieved by an adventure with 
graphics." And the NEW YORK 
TIMES saw fit to print that our 
DEADLINETM is "an amazing feat 
of programming." Even a journal as 
video-oriented as ELECTRONIC 
GAMES found Infocom prose to be 
such an eye-opener, they named one 
of our games their Best Adventure 
of 1983. 

Better still, bring an Infocom game 
home with you. Discover firsthand 
why thousands upon thousands of 

, discriminating game players keep 
turning everything we write into 
instantaneous bestsellers. 

Step up to Infocom. All words. No 
graffiti. The secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 

I .. ···'·· . , 

I =-..::.=.....-- /' . 
- --- -

-.r-''''4 
_~I 
WITI\II-SS 

,.~t!~:.:.~: ~l~~ :~~!;}:: 

InF=acalft 
The next dimension. 

Infocom, Inc., 55 Wheeler St, Cambridge, MA 02138 

For your: Apple II. Alari , Commodore 64, CPIM S' , DEC Rainbow. 
DEC RT·II.I BM. NEC APC. NEC PC·SOOO. Osborne. TI Professional. 
TRS·SO Modell. TRS·SO Model III. 

Circle 226 on inquiry card. 



Photo 1: The TRS-80 Model 4 may look like a Model III in a white cabinet, but it is really a new computer. (All photos by Glenn Mead.) 

Radio Shack's TRS-80 Model 4 
This Model III-compatible computer has a host of new features and 
. a lower price tag than its precursor 

by Rowland Archer Jr. 
The design of Radio Shack's new TRS-80 Model 4 com­

puter is proof that large corporations can be responsive 
to the needs of their customers. An enhanced version 
of the popular TRS-80 Model III, its new features read 
like a Model III owner's wish list . Highlights include a 
24-line by 80-column screen with normal and reverse 
video, an enhanced keyboard, a 4-MHz Z80A central 
processor, up to 128K bytes of RAM (random-access 
read/write memory), the ability to run normal CP/M, 
and an internal speaker for sound output. The Model 
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4 can also run any Model III software in a totally com­
patible mode. I tried hard, but I couldn't find a single 
piece of Model III software that didn't run perfectly on 
the Model 4. 

Overview 
The least expensive Model 4 is the $999 tape-based ver­

sion. For $1699 you can get a Model 4 with one disk 
drive; most people will probably buy the two-drive 
system, priced at $1999. You can start with any model 



and upgrade in stages all the way to the top of the line. 
Separately priced options include 64K bytes of memory 
for $149, the first disk drive for $649, the second disk 
drive for $240, and a 5-megabyte Winchester disk drive 
for $1999. There is an additional installation charge (not 
specified) for any upgrade. Radio Shack plans to offer 
a high-resolution (640 by 240 pixels) monochrome 
graphics plug-in card for $249.95. 

If you own a Model III, you weren't forgotten . You can 
upgrade a Model III to a Model 4 for $799. This may seem 
expensive, but the upgrade includes a completely new 
main circuit board and keyboard, lets you run all your 
old software, and gets you into the new Model 4 world. 

The cassette version of the Model 4 looks (photo 1) and 
acts a lot like a TRS-80 Model III in a white case. It in­
cludes 16K bytes of RAM, Microsoft BASIC in ROM 
(read-only memory), a 16-line by 64-column upper- and 
lowercase display, a parallel printer port, and a cassette 
I/O (input/output) port. The keyboard has been upgrad­
ed to include a control key, a caps lock key, and three 
function keys. Those are the only new features that are 
standard with the cassette-based Model 4. You must add 
at least one disk drive to get any other Model 4 features, 
even the internal speaker. 

The single-disk system includes the above features 
plus one 180K-byte single-sided double-density disk 
drive with 40 tracks. The $1999, two-drive system also 
adds an RS-232C serial port. 

A disk-based Model 4 is a dual-personality machine. 
When you run Model III software, it mimics a Model III 
exactly. But when you boot the TRSDOS 6.0 disk that 

At a Glance 

Name 
Radio Shack TRS-80 Model 4 

Manufacturer 
Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 

Price 
5199 (J6K bytes of RAM; cassette storage) 

51699 /64K by tes of RAM; one disk drive) 
51999 164K bytes of RAM; two disk drives) 

5149 /additional 64K by tes of RAM. 128K by tes maximum) 

Dimensions 
18 V2 by 20 V2 by 12V2 inches 
36 Ibs. /w ith two disk drives) 

Processor 
ZBOA running at 2 MHz 1M ode I III mode) or 4 MHz IModel 4 
mode) 

Memory 
16K bytes of RAM minimum, optional 64K bytes or 128K by tes; 
14K bytes of ROM /active only in Model III mode) 

Data Storage 
Cassette in Model III mode; a maximum of four rtwo in main 
unit two external) single-sided double-density floppy-disk drives 
hOlding 180K by tes each; a maximum of four 5-megabyte exter­
nal hard-disk drives may be added 

Photo 2: A nest of blue wires bears witness to an engineering staff's 
last-minute work to get the bugs out of the Model 4. 

comes with any disk system or upgrade, the real Model 
4 and all of its features emerge. CP/M Plus, an extra-cost 
option not available at the time of this writing, will also 
run in Model 4 mode. 

Any Model 4 can be upgraded to 128K bytes of RAM. 
Becaus.e the Z80 can address only 64K bytes of memory 
at a time, the extra memory is switched in and out of 
the top 32K-byte bank of the 280's address space. 
TRSDOS 6.0 software can use the extra memory for a 
printer spooler or memory disk (more on these later) . 

Model III Compatibility 
When my Model 4 arrived, the first thing on my mind 

was to check out the claimed Model III compatibility. I 

Keyboard 
70 keys including control. caps lock, three function keys, and 
separate numeric data-entry pad 

Standard Features 
16-line by 64-column display, full ASCII character set parallel 
printer port, Model III compatibility on all models; Model 4 mode 
w ith 24-line by 80-column display. sound capability on disk­
based systems, RS-232C serial port on two-disk systems 

Software 
Runs all Model III software; all models include Model III ROM 
BASIC; disk systems include TRSDOS 6.0 and TRSDOS 6.0 BASIC; 
CP/M Plus optional 

Documentation 
Getting Started w ith TRS-80 BASIC, beginner's guide, 342 pp. 
Model 4 Disk System Owner's Manual, advanced users 
loose-leaf reference guide, 500 pp. 
Introduction to Your Disk System, TRS-BO Model 4, beginner's 
guide. 42 pp. All the above include table of contents and index. 
Model 4 Quick Reference Guide, TRSDOS 6.0 and BASIC com­
mands, 38 pp. 

Audience 
Users looking for an expandable system capable of running 
BASIC and a w ide range of Model III TRS-80 and CP/M software 
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was admittedly skeptical because when the Model III 
was announced, it was claimed to be compatible with 
its predecessor, the Model I. There was some truth to 
this claim, but there were also enough differences to 
cause most non-BASIC Model I ·software to require 
modification before it would run on the Model III. 

After unpacking the Model 4 and admiring its off­
white, textured plastic case (no tears here for the demise 
of battleship gray), I plugged it in and booted up a Model 
III TRSDOS disk. The familiar opening graphics of a 
Model III appeared, and everything worked OK begin­
ning with the "TRSDOS Ready" prompt. I ran several 
BASIC programs and found no problems. So far I was 
not too surprised, because BASIC provides a fair amount 
of insulation from hardware differences. 

Determined to find the cracks in the Model4's armor, 
I started running Radio Shack machine-language soft­
ware. Scripsit, Visicalc, and Profile all checked out OK. 
Then I ran some non-Radio Shack arcade games-still 
no problems. Getting desperate, I moved on to self­
booting disks such as Powers oft's Super Utility Plus. It 
came up flying, opening graphics and all. The Model 
4 is truly compatible with the Model III. 

Part of the key to the Model4's compatibility with the 
Model III is the inclusion of a complete set of Model III 
ROMs, the chips containing Model III BASIC and the 
Model III I/O driver routines that handle the screen, 
keyboard, line printer, and cassette port. These chips 
enable software that makes use of Model III ROM 
routines to work without changes. The Model III ROMs 
are located at the beginning of the Z80's address space, 
in conflict with addresses reserved by CP/M. When you 
run in Model 4 mode, these ROMs are switched out of 
the Z80's address space and replaced with RAM. The 
result is a full-fledged 64K-byte 280 machine that can run 
normal CP/M. 

Radio Shack deserves a lot of credit for adding so many 
new features to the Model 4 while retaining total Model 
III compatibility. The Model 4 user has immediate ac­
cess to a large range of Model III software and will be 
able to take advantage of 
CP/M and TRSDOS 6.0 
software as it becomes 
available. 

Screen and Keyboard 

ance is the need to readjust the brightness when you 
switch between 16 by 64 and 24 by 80 modes. Apparently 
the increase in the number of video scan lines to create 
24 lines of characters reduces the brightness of each line, 
making the overall screen image dimmer. When a large 
solid graphics object is displayed, such as the Tandy 
hourglass logo that accompanies TRSDOS 6.0 booting, 
a noticeable hash pattern appears over the graphics im­
age, and bright vertical lines occur where each column 
meets an adjacent column. This is not a serious deficien­
cy but could benefit from some cleanup work in future 
revisions of the Model 4. As photo 2 shows, several wir­
ing modifications were made after the PC board was 
designed, a sure sign that a new PC 1;>oard is coming 
soon. 

When the Model 4 is in 24 by 80 mode, the video 
memory is not directly accessible to BASIC programs via 
PEEK and POKE, as it is in Model III mode. The same 
physical RAM supports both the 16 by 64 and the 24 by 
80 modes, but in the latter mode it is relocated out of 
directly addressable memory. The Model III graphics 
character set is available in 24 by 80 mode, and the new 
larger screen format has higher resolution:, 72 by 160 in­
dividual pixels in Model 4 mode instead of the Model 
Ill's 48 by 128. 

The new keyboard (see photo 3) adds several desirable 
keys to the Model Ill's layout: a control key (to the left 
of the space bar, marked CTRL), an uppercase lock key 
(to the right of the space bar, marked CAPS), and three 
function keys (over the numeric keypad, marked Fl, F2, 
and F3). With the shift key, the function keys produce 
six different programmable functions. Keyboards are one 
of those things that no two people ever seem to agree 
on, but I think this one has a good feel and is pleasant 
to use. The control key is somewhat out of the way, down 
by the space bar, but it is still an improvement over the 
Model III, which has no control key at all. 

The keyboard does not have separate keys to generate 
some of the less frequently used ASCII (American Na­
tional Standard Code for Information Interchange) 

characters, such as braces 
({ }) or brackets ([ ]). 
These characters can be 
generated, however, by 
compound key sequences 
such as CLEAR plus" <" 
to generate the left bracket, 
CLEAR plus" > " to gener­
ate the right bracket, and so 
on. Key sequences are pro­
vided for all 128 ASCII 
characters as well as for 
most of the high range 
codes (128 to 255). 

The Model 4 has four dif­
ferent screen formats. Two 
are in Model III mode: 16 
lines by 64 columns and a 
double-width character 
mode with 32 characters 
per line. TRSDOS 6.0 auto­
matically switches the 
screen to a 24-line by 
80-column format. Double­
width characters, in Model 
4 mode, result in 40 charac­
ters per line. One annoy-

Photo 3: The Model 4's keyboard enhances the Model III's with a 
caps lock, control key, and three function keys. 

TRSDOS lets you turn an 
audible key click sound on 
or off during key depres­
sion. The sound is very 
muted and seems to get lost 
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Photo 4: The Model 4 exposed: the video-display terminal and analog video board are in the top half of the cabinet; everything else resides 
in the bottom half 

in the mechanical clatter of key presses, so I left it turned 
off. 

Inside the Model 4 . 
The Model4's hardware secrets are easily exposed by 

removing one screw on the back and 10 on the bottom 
of the case. The video display and analog video board 
are mounted in the top half of the cabinet, as you can 
see in photo 4. The bottom half of the cabinet holds most 
of the Model4's goodies. Disk-based Model Ills have two 
power supplies; the Model 4s have one, mounted ver­
tically to the left of the disk drives. A small board carry­
ing the amplifier and speaker for internal sound is 
located behind the disk drives. The RS-232C board and 
the disk controller are also mounted out of sight across 
the back of the cabinet. 

A piece of grounded aluminum completely covers the 
motherboard, shielding nearby radios and televisions 
from the radio-frequency interference (RFI) generated by 
all computer circuitry. All potentially interfering cables 
are wrapped with aluminum tape to help cut RFI. This 
shielding pays off; I enjoy listening to shortwave stations 
while I compute, and my TRS-80 Model I was a horri­
ble broadband polluter. The Model 4's RFI is barely 
noticeable on a radio in the same room. 

Removing the shield exposes the main circuit board 
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(photo 5). To the lower right, you can see the two banks 
of eight 64K-bit RAM chips that make up the 128K bytes. 
The three large chips at the bottom and left of center are 
the ROMs that hold Model III BASIC and I/O support 
routines. 

A custom programmable array logic (PAL) chip is the 
second chip to the right of the ROM marked "C" at the 
bottom of the board. The PAL is added when you up­
grade from 64K bytes to 128K bytes; because it is a 
custom chip, it will slow down alternate vendors of low­
cost memory upgrades. The first 40-pin chip above the 
ROMs is the Z80 central processor; just above it is the 
6845 video-controller chip. The two large chips at the 
center and near the top of the board, from left to right, 
are video RAM and the custom character-generator 
ROM. 

A tangle of blue wire-wrap wires toward the upper left­
hand comer attests to a host of last-minute engineering 
changes (photo 2). My test machine was serial number 
5831, so Radio Shack has been doing a lot of hand­
wiring. 

The cassette-port connector is located at the back of 
the machine near the power cord feed-through. Card­
edge connectors are exposed at the bottom of the Model 
4 for parallel printer, external floppy-disk drive, and 
master I/O bus connections. RS-232C connection is made 



Photo 5: The Model 4's main circuit board. See the text for a tour of its major features. 

through a female OB-25 connector on the bottom of the 
machine. 

TRSDOS 6.0 
Every disk-based Model 4 computer includes TRSOOS 

6.0, which is identical to LOOS 6.00, the latest revision 
from Logical Systems Inc. LOOS grew out of the original 
TRSOOS and is largely a superset of it. It should be fairly 
easy for the experienced TRSOOS user to learn the 
essentials of TRSOOS 6.0. 

TRSOOS 6.0 is totally RAM-based, meaning that it 
does not use any ROM support code. The Model III 
ROMs are switched out of the Z80's address space. when 
TRSOOS 6.0 is running. Memory locations 0000 (hexa­
decimal) to 25FF are used by the resident portion of 
TRSOOS 6.0. Overlays are mapped from 2600 to 2FFF. 
User memory starts at 3000, leaving 52K bytes free in a 
64K-byte system. 

TRSOOS 6.0 can read and write any LOOS formatted 
disk and convert files from a TRSOOS 1.3 disk. All the 
powerful features of LOOS are included; see the March 
1982 BYTE for a complete review. Suffice it to say here 
that LOOS is a well-documented, tested, and supported 
operating system that has sold thousands of copies for 
more than $100 each; it is a substantial piece of software 
to include with the Model 4. 

Most of the command syntax of TRSOOS 6.0 is iden­
tical to that of LOOS 5.1.3. The following new features 
are incorporated as well: 

e SETKI sets the delay until a key repeats and the rate 
at which it repeats 
eKILL has been replaced by REMOVE, which accepts 
a list of filenames to delete (TRSOOS 6.0 BASIC still uses 
the keyword KILL to delete files) 
eTAPE100 can read and write ModellOO-format cassette 
tapes, allowing BASIC program and text-file exchange 

As mentioned above, the Model 4 can be configured 
with 128K bytes of RAM. TRSOOS 6.0 includes two pro­
grams that take advantage of the extra 64K-byte bank of 
memory. The first, called MEMDISK, lets you address 
the extra memory as if it were a disk drive. MEMOISK 
can also work in a 64K-byte machine, using the available 
memory you allocate to it . Any files put in a MEMDISK 
will be accessed at memory speeds, much faster than 
floppy-disk access times. If you put the TRSOOS system 
overlay files there, you can make TRSOOS totally 
memory resident, meaning that you can take the 005 
disk out of drive 0 and use that disk drive for a data­
storage disk. 

The other TRSOOS command that can use the extra 
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LMCs 32-bit MegaMicro provides mainframe 
or super-minicomputer performance at prices com­
petitive with today's far less powerfulB- and 16-bit 
microcomputers. This is made possible by use of 
the next generation of logic chips-the National 
Semiconductor 16000-series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32-bit internal logic and internal data 
path configured on the IEEE 796 multibus; 
demand-paged virtual memory implemented in 
hardware; and hardware 64-bit double-precision 
floating-point arithmetic. 
The LMC MegaMicro is supplied with HCR's 
UNITY· which is a full implementation of UNIX·· 
and includes the Berkeley 4.1 enhancements to 
take advantage of demand-paged virtual memory. 
Also included are C and FORTRAN. 1}rpical multi­
user systems with 20 megs. of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating-point 
arithmetic, UNIX, C, and FORTRAN 77 are avail­
able for $15,000 (and even less with quantity or 
OEM discounts). 
• UNITY is a 1\'ademark of Human Computing Resources. 
"UNIX is a 'hademark of Bell Laboratories. 

LMC MegaMicros The Logical Altemative™ 

LIIIC 
The Logical MicroComputer Company 
140 S. Dearborn, Chicago, IL 60603 (312) 580.0250 
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memory is SPOOL. Like MEMDISK, SPOOL can use 
available memory (and disk space) in a 64K-byte 
machine. The most common use of SPOOL is a printer 
spooler. Output destined for the printer is buffered in 
memory and sent to the printer whenever it is ready to 
accept characters to print. As long as your program's 
printer output does not exceed available memory, it can 
proceed without having to wait for the printer. For ex­
ample, you can print a file from TRSDOS, then do other 
things while it is printing. Although the spooler worked 
fine from TRSDOS, the version I tested had a problem 
interacting with BASIC: BASIC generated an internal er­
ror whenever I tried to print using the spooler. 

For assembly-language programmers, TRSDOS 6.0 has 
one major difference from TRSDOS 1.3: the use of 
"supervisor calls" (SVCs), instead of vector addresses, 
to call DOS routines. SVCs tie down less memory than 
vector addresses because one address is called with a 
function number in the A register instead of calling a 
different address for each function. The Model Ill's DOS 
vector table was located above the ROMs, putting it in 
the middle of user program space on the all-RAM-based 
Model 4. As a result, any machine-language program 
that used TRSDOS 1.3 vectors to perform I/O or handle 
interrupts will not function under TRSDOS 6.0 until it 
has been changed to use SVCs. LDOS 5.1.3 supported 
both vector addresses and SVCs, and the manual warned 
that the use of SVCs was recommended for compatibili­
ty with future releases of LDOS. Vendors that took this 
warning seriously will have the easiest time converting 
to TRSDOS 6.0. 

TRSDOS 6.0 BASIC 
Model 4 disk systems also include a new Microsoft 

BASIC. Although Model 4 BASIC is largely compatible 
with Model III BASIC, enough differences exist that 
many programs will require conversion to run in Model 
4 mode. The differences are as follows: 

e The first 40 characters of variable names are significant; 
Model III BASIC supported only two significant charac­
ters 
eSpaces are required between keywords and variables; 
Model III BASIC allowed them to be omitted in many 
places 
eFloating-point numbers are rounded instead of trun­
cated when they are converted to integers; e.g., PRINT 
TAB (X), where X . is 7.5, prints in column 8 under 
TRSDOS 6.0 BASIC; it prints at column 7 under Model 
III BASIC 
e ERR is the actual error number, not ERR/2 + 1 
ePOINT, SET, and RESET are gone: you can only 
PRINT graphics characters, and there is no way to PEEK 
or POKE to the screen 
elf a FOR. . . NEXT loop test fails before the first time 
through the loop, the loop is skipped altogether; Model 
III BASIC always performs the loop at least once 

The entire set of CMD functions (CMD ''X' through 
CMD "Z") is gone; many of the functions have been 
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replaced by new ones with different syntax, e.g., 
SYSTEM instead of the old CMD "s" command returns 
you to TRSDOS Ready. There are no replacements for 
the following functions, however: CMD "c" (compress 
a 'BASIC program), CMD "J" (Julian date conversion), 
CMD "0" (string array sort), and CMD "x" (program 
cross-reference) . 

TRSDOS 6.0 BASIC has quite a few new features: 

• WHILE .. .wEND loop control 
.OPTION BASE selects array origin as 0 or 1 
.COMMON stores variable values when CHAINing 
between BASIC programs 
• SWAP exchanges the values of two variables in a single 
statement 
.ERASE removes arrays during program execution 
• WAIT suspends execution until a given value is seen 
at a Z80 port 
• WRITE # automatically supplies double quotes and 
commas when writing strings to a file 
.PRINT @ takes either a linear screen position or a row, 
column location to position the cursor before printing 
• WIDTH sets the output line width on either the video 
display or printer 
.CALL augments USR with the ability to call assembly­
language routines and pass more parameters 
• HEX$ converts integers to hexadecimal ASCII strings 
.ocn converts integers to octal ASCII strings 

FING ER PRINT bv Dresellhaus -
Add-On module for MX-80/MX·l00. 
Gives fingertip control up to '1 prin­
ler functions. Reg. $59 ... $49.95 

iit·!;,ijjMM'1 
Gemini-lOX 120 CPS, 9x9hi res. 
graphic. friction/tractor feed, 80 
column, Parallel interface .• SCAlL 

Gomini ·15 15" carriage ... $CALL 

lIB 
NEe B023A, 100 CPS, 80 Col. $389 

NEC SPINWRITER 3550 
NEC's new leuer-quality printer 
especially designed for the IBM PC. 
203 columns, auto proportional 
spilce, justification, bi-directional, 
350 words per min. Parallel. $1,815 

i I I feed, 
. Super value $695 

.... $749 
Tractor. . . . . . .$'19 

l,t·!~i·ii!);ili#;"Ui.u1 
The intelligent letter-quality printer 
w/4BK built-in buffer memory. '7 
CPS. bi-directional, nuto marain ius­
tification,universal interfaces $1,195 

.1I13I ij"n, 
NEWI Letter quality daisywheel 
printer. Features an 18 CPS speed, 
10/ 12/15 pitches, 100-character 
daisywheel, 13" platen, a graphic 
mode & word processing functions. 
2K buffer, 62dB quiet operation. 
It utilizes the popu lar JBM Se!ectric 
typewriter ribbons. Parallel. .. Call 

~ 
~ ~-- ; , ' 

"li""'II'. 

ASf 
Multi·Function 

Cards for 
IBM PC and XT 
New Low Prices / 

• LPOS returns the current line printer output column 
position 
.CLEAR sets the high memory pointer and reserves 
stack space. CLEAR is no longer needed to reserve string 
space; strings use available memory dynamically 
.SYSTEM("command") executes a TRSDOS command 
and returns to BASIC 

TRSDOS 6.0 BASIC is a more powerful BASIC in many 
ways than Model III BASIC, but it will require program 
conversion to make use of those features . Fortunately, 
Model III BASIC will also run on the Model 4, so you 
can run your old applications without rewriting them. 

Documentation 
Model 4 disk systems corne with one old and three 

new manuals. The old one is the Model I and III in­
troductory BASIC manual, Getting Started with TRS-80 
BASIC, a tutorial that is written in a light, entertaining 
style without being condescending. It follows the tradi­
tion of the highly commended Level I BASIC manual 
written by David Lien. Examples abound, and lots of tips 
and techniques are highlighted in the margins. I wish 
this manual had been around when I learned BASIC. 

The new manuals are a tutorial introduction to Model 
4 disk systems, a large TRSDOS 6.0 and TRSDOS 6.0 
BASIC reference manual, and a quick reference guide. 
Introduction to Your Disk System takes the new user step 
by step from plugging the computer in through running 

for Apple 1/ and Franklin Ace 
Super 5 (ALPS) 40- track, SS , .$239 
Super 5 (Teae) 40 track, SS , . .$269 
Super 5 (Teac) double sided .. .$365 
Control card for SS drive ..•.. $59 
Control card for OS drive . , , , $69 

with 128K memory, key-
hi-res monitor, graphics, serial 
I I interfaces, MS ~OS, GW 
PC Tutor, GSX Graphics, 

Processing Software. 
Desk Model wI 2-320K drives SCali 

SOFTWARE FOR IBM PC 
WordStar. . . . . . $495 $319 
MailMergo . . ... $250 $ 159 
SpeliStar. . ..... $250 $169 
Home Accountant Plus.$150 $109 
1st Class Mail .... . .. $125 $99 
Multiplan, , . , . , , . ,S2i5 
1-2-3 (ReQ. OS drivel. .$495 
dBASE II. ........ $700 $429 

ML-80P, 80 CPS, 80 col., friction & 
pin feed, block graphics, parallel $295 
ML-82A. 120 CPS, 80 col., pin & 
friction feed, block graphics, serial 
& parallel interfaces .. •. _ . ,$385 
ML-83A, 120 CPS, 136 col., tractor 
& friction feed, parallel/serial .$699 
ML-84P, 200 CPS, 136 col., 9·pin 
head, dot addrenable graph ics, fric­
tion & tractor feed. parallel. ,$999 
ML ·84S, above but serial .. 51,059 
ML-92P, 160 CPS, 80 col., friction 
& tractor feed, 9-pin head, 72x72 
DPI dot add, graphics, parallel $499 
ML -92S, above but serial, . , .$639 
ML ·93P, 160 CPS, 136 col., tractor 
& friction feed. 9·pin head, 72x72 
DPI dot add. gap hies, parallel $849 
ML-93S, above but serial. ... $969 

Six-function card with I port, Serial port, 
Optional Game port, Clock-Calendar, Super Drive & SuperSpool Software. 
Memory installed on card -------64K ,28K 192K 256K 320K 384K 
wI Parallel, Serial ports & clock.--.$359 $409 $459 $509 $559 $609 
Optional Game port - ------------------.----_ .. - --------------_. add $35 

Bottom Line Strategist. $400 $269 
Real Estate Analyzer .. $250 $189 
SuperCalc I . ...... $295 $139 
SuperCelc II .. , .... S295 $199 
Spell Guard ....... $195 $159 
Super Writer. . $295 $229 
Var$8form .... _ ... $389 $249 
PeachPak {GL/AR/API.$595 $359 
Th e Tax Manager .... $250 S17e 
Property Mana~ement ,$495 $339 
VisiCaJc/2SSK. . .. $250 $179 ·· 1 s~ 5 CP-8' 80 CPS, 80 Col.. 

friction & pin feed for 4" to 10" 
wide paper. Parallel. . ... $339 

Marti""" 
Amount of memory installed on card - - .. ·64K 128K 192K 256K 
w/ standard features of serial port No, 1 &c clock .. $289 $339 $389 $439 
wI either parallel or additional serial port No.2 - $324 $374 $424 $474 
wI both parallel and additional serial port No.2 · $359 $409 $459 $509 
MegaPak - expends a fully populated Me!PIUS card to 5 12K _ , $335 

Iti.IQHI'!Wd 
Standard card wlone serial port (S 1 J and clock/calendar. $129 
Additional Parallel (PI. Game IG), or Serial 2 (S2) port ..... add $35 ea. 

5l1." DISK DRIVES 
for IBM PC 

Tandon TM-l00-l SSDD 16QK .$195 
Tandon TM-l00-2, DSDD 320K$245 
Tendon half height DSOO 320K$255 
aUME half haight DSDD 320K $249 
Panasonic half ht. DSDO 320K .$249 

Vi5iFile ... , ...... $300 S219 
VisiDex .......... $250 $199 
VisiWord. . $375 S295 
VisiSpeli ...... _ .. $225 $195 
VisiSchedule. . .... $300 $225 
DeskTop Plan .... _ . $300 $229 

EASTE R N E NTE R PR I S E S I N e Ta order, please send lTlotley order or c.lshwr scheck PersOiltIl or company checks require 2-3 weeks to clear 
~ (' e ~ Prices reflect 3 ' c<lsil discount Vlsa/M,lsterc,ml accepted SllIPPIllg, Insurance & handling charges are 3% of 
'::::.:::::J ,l1u,>\ il/ (; Il/WOJI'>III!I ~IIIU 1969 ~ total order value by UPS Surftlce 5 :, by UPS AH or Parcel Post COD's reqUires 20% depOSIt Calif reSidents 

2937 S, VAIL AVE., LOS ANGELES, CALIF. 90040 add sales tax No sales tax on out of state orders Prices & avaIlability subject to change Without lIotlce 
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BASIC application programs. A sample mailing-list pro­
gram, written in BASIC, is supplied with TRSOOS 6.0. 
Chapter 4 takes you through the process of loading and 
running the program. Even though this is a small 
manual (42 pages), it thoughtfully includes an index. 

The Model 4 Disk System Owner's Manual, based on the 
LOOS manual, is a large, loose-leaf volume containing 
both TRSOOS 6.0 and TRSOOS 6.0 BASIC documenta­
tion. Each command is described in detail and many ex­
amples are given. Written for the programmer, this 
manual is quite a step up from the introductory booklet. 
The LOOS technical reference section is not included 
here; I hope it will be in the promised technical reference 
manual. Those who need to interface to TRSOOS 6.0 
through SVC calls should consult with LOOS 5.1.3 
documentation until the technical reference manual 
becomes available. 

The BASIC section of the manual is similar in layout 
and style to the TRSOOS part. A good understanding 
of BASIC programming is assumed, and the novice had 
better work through the Getting Started manual before 
tackling this one. There are a number of appendixes, in­
cluding a glossary, error message discussion, a list of dif­
ferences between Model III and TRSOOS 6.0 BASIC, and 
several on TRSOOS 6.0 programming techniques such 
as the use of logical devices and filters. The manual 
closes with a fairly complete index. This manual will re­
quire a lot of study on the part of a new user, while ex-
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perienced LOOS users should have little trouble. 
The Quick Reference Guide's 33 pages include an alpha­

betical listing of TRSOOS 6.0 and TRSDOS 6.0 "BASIC 
commands, statements, and functions. Each command's 
syntax is given, followed by a one-sentence description 
and one or two examples. I found the quick reference 
very helpful once I had learned a command, but not very 
useful for learning new commands. 

Conclusion 
The TRS-80 Model 4 provides a lot of flexible com­

puting power. It incorporates many of the most frequent­
ly requested enhancements to the Model III. Although 
a very large library of Model III.software already exists, 
the lack of Model 4 mode software at the time of this 
review made me feel as if I was driving a sports car that 
was rigged to keep it from going over 55 MPH. By the 
time you read this, plenty of CP/M and at least some 
basic TRSOOS 6.0 software packages should be available. 

Given all the new features in the TRS-80 Model 4 and 
a price that's lower than its predecessor, the popular 
Model III, it's safe to say that Radio Shack has a 
guaranteed winner .• 

Rowland Archer Jr. (5420 Loyal Place, Durham, NC 27713) is manager 
of software development for a minicomputer company. He has been working 
with TRS-80s for four years. 

~HE:~~~~~~ 
~URCHASING AGENT 

works for you! 
Here 's how we work: 
• As your agent, we buy microcomputer 

products for you from wholesalers. 
• We can buy any microcomputer product. 
• We are not biased in favor of any particular 

product or line, because we do not have any 
stock we need to move. 

• Our price policy is to match the lowest 
legitimate advertised prices, with few 
exceptions . 

• Our service is available to everyone on the 
same terms : 

Prepayment by cashiers check 
Freight charges f.o.b. wholesaler 

• Bank references and client references are 
available. 8 ·83· 10 

THE 
PURCHASING AGENT, INC. 
574 Weddell Drive . Ste. 5 
Sunnyvale, CA 94089 
(408) 744-0646 
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POWERMAKER® 
MICRO UPS 

A split-second blackout or a sudden voltage 
sag can shut down your small business computer, 
completely wiping out critical data. Inventories, 
payrolls, receivables - whatever is in the mem­
ory may be lost instantly. 

Although this type of data is just as important 
to a small business as it is to a large corporation, 
blackout protection has always been far too 
costly for small business applications. But now 
there is the Powermaker Micro UPS, an inexpen­
sive standby power source specifically designed 
for small business computers. 

This new rechargeable power system pro­
vides up to 35 minutes of steady sine-wave 
power, enabling even the most sensitive small 
computers to ride through blackouts and voltage 
sags completely unaffected. 

Why sine-wave power? Because square­
wave power impairs the performance of many 
printers, viewing screens and timing circuits. 
Powermaker produces a sine wave that exactly 
matches the wave shape of commercial power, 

ensuring compatibility with any computer 
system. 

In addition to providing highly reliable 
blackout and brownout protection, Powermaker 
also protects against electrical noise, one of the 
major causes of computer errors and system mal­
function. Powermaker is portable, completely 
automatic, maintenance free and plugs into any 
standard 120V outlet. 

No matter how small your computer, your 
data is worth remem- - _____________ _ 

bering. Protect it 
with an affordable 
Powermaker 
Micro UPS. 

For complete 
information about 
the new Topaz 
Powermaker Micro 
UPS, please fill 
out this coupon or 
call us . 

TOPAZ; 9192 TOPAZ WAY 
SAN DIEGO, CA 92123-1165 
PHONE: (619) 279-0831 
TWX: (910) 335-1526 
o Please send me complete 
information about Powermaker® 
o Please have a representative 
call me. 
Name __________________ _ 

Title ________ _ 

Company ________ __ 
Address ________ _ 

City State __ _ 
SOLUTIONS TO POWER PROBLEMS'u Zip ___ Phone_---, __ _ 
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COlnpalt!blje'litC4 more. 
CotOna PC is a 16-bit microcomputer 

based on the 8088 microprocessot just like the 
IBM PC. And like the IBM PC, it runs any software 
that conforms to the IBM standard. 

But unlike the IBM PC, the Corona PC comes 
with 128K of memory. Supports up to 512K on the 
main board. Includes a 320K floppy drive, a com­
munication port, a printer port and an improved 
IBM PC keyboard. 

Both the desktop and portable Corona PC's 
include high-resolution -monitors and built-in _ 
graphics. Higher character definition makes both 
models easier to read. and our 640 x 325 pixel high­
resolution graphics are over 60% better than the 

IBM PC. It's a COl1rlpl~rte -!system; 
microcomputing in the IBN!-ecttn~~: 

You can take it with you. 
And unlike IBM, we have a portable version. 
Its high-resolution, high-contrast 9" display is 

easy to read. It has all the power and features of our 
desktop. but lets you take it to the office next door, 
across the country or just conveniently tuck it onto 
a comer of your desk. 

More expandability. 
You may never add a thing to your Corona PC 

because we've built in so much capability. 
But just in case, we've built alI the important 

components into the main system board, leaving 
the four expansion slots free. And provided an extra 
large power supply to support any capabilities you 
may want to add in the future. 



• 

'~M~~~;~Nd~~spem. 
OUr software lets you treat an area of 

your computer's memory as if it were a disk drive. 
So you can copy your programs and data into 
memory, then watch your work get done faster. 

More software. 
The Corona PC includes the MS-DOS operating 

system and comes with GW-BASIC, the MultiMate1 

word processor and the PC 'Tutor2 training course. 
So you can start being productive immediately. 

And you can run Context MBA~ dBASE II~ 
LogiCalc5 and LogiQuest~ the EasyFamilt,' Wordstar7 

and the "Star" family, the SuperWare8 series, II.M?, 
the VisiSeries10 and Perfect Series11 of programs and 
most other popular software. 

And it improves your bottom line. 
The Corona Portable PC is $2,545, the desktop 

version is $2.595. Both about a thousand 
less than the eqUiWlent IBM Pc. 

For more information. contact Corona Data 
Systems, 31324 Via Colinas, Westlake Village, 
CA 91361. (213) 991-1144. Call (BOO) 621-6746 
toll-free. 

Or better yet, just grab your hat and head to 
the nearest Corona PC dealer for a very convincing 
demonstration. 

C Corona Data Systems 1983 1, 1M Softword Systems, 2, 1M Comprehensive 
Software Support. 3, 1M Context Management Systems, 4, 1M Ashton-Tate, 
S,1M Software Products International. 6 , 1M Information Unlimited Software, 
7,1M Micropro , 8, 1M Sorcim Corp, 9, 1M Innovative Software, 1O, 1M VlSicorp, 
11 , 1M Perfect Software Inc, 
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System Review 

The Morrow Micro Decision 
A look at Morrow's first effort at a single-board, stand-alone 

personal computer 
by Tom Wadlow 

A new contender has entered the field of midrange 
computers: the Micro Decision, created by Morrow 
Designs (see photo 1). Midrange computers bridge the 
gap between low-cost home computers, such as Sinclair, 
Radio Shack, and Atari machines, and the more expen­
sive systems such as IBM's Personal Computer and the 
various S-100 and professional systems. The hallmarks 
of this breed are a large software library (included in the 
price of the machine) and a price that is always under 
$2000. 

The midrange category was opened by the Osborne 
1 and its close rival, the Kaypro II. The Micro Decision is 
similar to both these systems and should be a direct com­
petitor with them. 

Morrow Designs and its founder, George Morrow, 
have been in the microcomputer industry for almost as 
long as the industry has existed. Morrow is known 
primarily for his work in the area of high-quality S-100 
components and systems. The Micro Decision is his first 
effort in the single-board, stand-alone personal computer 
market. It is based, in part, on the Decision I, an 
S-100-based system that is currently Morrow's mainstay. 

System Overview 
The Morrow Micro Decision is composed of a pro­

cessor unit, including disk drives and input/output 
ports, and a terminal. The portable system is built 
around a single circuit board containing a Zilog Z80A 
microprocessor running at 4 MHz, 64K bytes of memory 
(no other size is available), a floppy-disk-drive' controller, 
and two RS-232C serial ports. 

The cabinet, which is similar in design to that of IBM's 
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Personal Computer, is fairly small and will fit easily on 
a desk or tabletop. The top of the cabinet is a convenient 
place for the video display. The keyboard is not attached 
to the display, allowing the screen to be placed at eye 
level without making the computer uncomfortable to 
type at. The computer's Reset button is inconspicuous­
ly located at the lower right front corner of the processor 
unit, under the lip of the cabinet frame, making it im­
possible to reset the system by bumping the chassis with 
the keyboard. The power switch is on the back of the 
cabinet. 

The terminal provided with the Micro Decision is a 
Lear Siegler ADM 20), a two-piece unit with the keyboard 
connected to the back of the display by a coiled 4-foot 
cable. Brightness and power controls are located on the 
front of the display. The keyboard has a numeric keypad 
and cursor control keys in addition to the alphanumeric 
keypad. 

The basic Micro Decision comes equipped with a 
single 5%-inch disk drive that holds approximately 200K 
bytes of information and software that allows you to 
read and write disks in Osborne, Xerox, and IBM 
formats. 

Micro Decision Hardware 
One of the two serial ports is dedicated for communi­

cations with the terminal, and the other can be used as 
a printer port or for connection to a modem. There is 
also a connector to allow additional disk drives. lack of 
a third port is somewhat annoying, as most people prefer 
not to disconnect cables to switch between their modem 
and printer. Fortunately, the terminal is equipped with 



an auxiliary serial port, and cable swapping can be 
avoided by connecting the modem to the second serial 
port and the printer to the terminal's auxiliary port. Mor­
row should consider, however, addition of a parallel 
printer port to leave the second serial line free for the 
modem. This would allow greater printing speed and 
a wider choice of printers. 

Disk Storage 
Unlike the Osborne and Kaypro, which each come 

equipped with two SIf4-inch disk drives, the Micro Deci­
sion basic system has only one. The basic drive is single­
sided single-density and stores about 200K bytes. Also 
available are double-sided double-density drives. Pro­
grams distributed with the system allow the user to set 
drive characteristics so that the Micro Decision can be 
used to read and write formats other than its own. Cur­
rently, programs are available for roM Personal Computer 
(CP/M-86, not PC-DOS), Osborne, and Xerox disks. 

I reviewed a Micro Decision 3. The differences between 
systems I, 2, and 3 are in the type of disk drives that 
are installed. An MD-l is a system with a single two­
thirds-height S1~-inch drive, an MD-2 has a pair of two­
thirds-height drives, and an MD-3 has between two and 

four half-height drives. The MD-l and MD-2 drives are 
single-sided, with 200K bytes of storage per drive. The 
half-height drives for the MD-3 are double-sided with 
384K bytes per drive. The drives for all systems are 
manufactured by Tandon. 

Tandon half-height drives are very quiet . I would not 
hesitate to recommend them for use in a small office, 
where even the hum of a fan can be annoying. On the 
same note, the Micro Decision has no cooling fans, so 
other than the faint, intermittent noise of the disks, the 
unit is absolutely quiet. All Micro Decision drives spin 
for a few moments after they have been used and then 
shut down to preserve the media and the equipment 
(Tandon drives are also fast). Other pleasing features of 
the system include the Morrow virtual-drive capability 
and the rewritten software for the disk controller. 

The Micro Decision can have up to four physical drives 
and any number of virtual drives. For example, if you 
reference a third drive in a two-drive system (perhaps 
by performing a "STAT C"), the BOOS (basic disk oper­
ating system) will redefine drive A: as drive C: and ask 
you to change floppy disks. A reference to drive A: will 
undo the change, again causing a request for you to swap 
disks. 

Photo 1: The Morrow Micro Decision . The system consists of a single-board computer based on 2ilog's 280 processor, some number of Sif4-inch 
floppy-disk drives, and a Lear Siegler ADM 20 terminal. At press time, Morrow planned to offer a Freedom terminal with the system instead 
of the Lear Siegler terminal. 
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Photo 2: This photo shows the rather odd arrangement used to close 
the disk drives. 

Rewritten software for the disk controller offers the 
user a choice of responses when faced with CP/M's 
BDOS error messages. Instead of "BDOS ERROR on 
B:R/O, /I the user is now given the option of retrying, 
aborting the operation, or ignoring the error. 

One feature of the system that I did not care for, 
however, was the knob used to secure the media in the 
drive (see photo 2). Instead of the usual "garage-door" 
type latch, these knobs must be turned 90 degrees to 
close the drive. This is an unnatural motion for most peo­
ple. But it is a minor inconvenience when considering 
there are four disk drives in a small enclosure. 

The Terll}.inal 
My misiivings about this system concern the terminal . 

I found the keyboard layout poor. For example, the Con­
trol key is next to the Space bar, putting it underneath 
the palm of the left hand; the cursor control keys are in 
the top row, above. the number keys, when there is a 
numeric keypad that could have doubled as arrow keys 
(as on many popular terminals); there is a huge Cap­
lock key, but a tiny Delete key; and the terminal has an 
extremely loud and annoying bell tone, with no volume 
control. 

The display, however, is crisp and clear. The terminal 
has two levels of brightness (an advantage in the menu­
driven CP/M provided by Morrow). 

Very little information about the terminal comes with 
the computer. In addition, the terminal is delivered un­
configured. A new Micro Decision user must set the ter­
minal characteristics using a single sheet of instructions 
and two cursor keys while looking at a baffling row of 
1s and Os that appear at the bottom of the screen. For­
tunately, · the terminal has a nonvolatile memory, so this 
setup need only be performed once. 

Software 
Like the Osborne and the Kaypro, the Micro Decision 

comes equipped with a basic set of programs, making 
the computer useful immediately. It also is equipped 
with a CP/M-compatible screen-oriented text editor, a 
spreadsheet program, and a database manager. 
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Morrow PIWI and CP/M: When the Micro Decision's 
operating system is first loaded, the computer displays 
a menu of available CP/M commands (see photo 3) . This 
menu is written in PILOT (Programmed Inquiry, Learn­
ing or Teaching language), originally designed for 
writing computer-aided instruction lessons. The menu 
system provides a clean, simple way to use most of the 
capabilities of CP/M. Each possibility is described clear­
ly and concisely, with the CP/M command that will be 
invoked listed with the explanation. Two or three key­
strokes will implement almost any command. As each 
command is executed, the user can watch PILOT invoke 
the commands from the conventional CP/M prompt. For 
a novice user, this automated walk-through makes up 
for the slowness of the menu system because he or she 
can see the command happening each time. After watch­
ing menu comtnands, the user should gain the con­
fidence and familiarity with CP/M to try the system in 
the usual interactive manner. 

From the menus it is also possible to call each of the 
packages provided, such as Wordstar and Logicalc. An 
ambitious user could learn PILOT well enough to add 
entries to the menu, or perhaps entire new pages con­
taining customized menus. 

Logicalc is an interactive spreadsheet program, follow­
ing the tradition of Visicalc. A spreadsheet calculator 
consists of an array of cells; each may contain a number, 
a label, or an equation based on the value of other cells. 

At a Glance 

Name 
Morrow Micro Decision 

Use 
Personal and general-purpose computing 

Manufacturer 
Morrow 
600 McCormick St 
San Leandro. CA 94577 
(800) 52 1-3493 

Size 
16.7 by 5.3 by 11.3 inches 

Standard Features 
Hardware: 4-MHz Z80A processor. 64K bytes of RAM 
Software: CP/M 2.2 disk operating system. Wordstar. Correct-It. 
Logicalc. Microsoft BASIC. North Star-compatible BaZic. Personal 
Pea rl Database 

Options 
May be ordered w ith a Lear Siegler ADM 20 video terminal 
and one or two single-sided disk drives. or two double-sided 
half-height drives 

Price 
W ith one drive: $1195; w ith two drives: $1545; w ith two half­
height drives : $1695; $ 595 for the video terminal 

Mass Storage 
Up to four 5 y., -inch floppy-disk drives 



•• I 
HUMAMS'. 

lIAS lANDED 
- the computer for the serious of mind. 

Uke television and stereo, computers 
can be used by many different people, 
in offices and business, in schools and 
at home .. . the interest in programs is 
the difference. 

OA1 

~ 

EMcessive 
consumption 

of mass quanti­
ties is EASY with 

Z80A and 6S0Z 
processors and up 
to FOUR 400KB 
DISK DRIVES. 

Here are a few of the ways (or software 
programs) in which you can put Magic 
in your life. 

EMtensive selec­
tion of software 

abound every­
whereat 

\1 economy 
levels. 

Professional Appointment Book· 
Income Tax Preparation· Accounts 

Planning and Scheduling· Church and 
Association Management· Mortgage 
and Interest Details· 

LOVEisa 
ready-to-use 
computer system. 

Games for Execu­
tives • Menu and Rec­
ipe Files· Retail and Store 
Management· Mail List Operations· 
Activity and Hobby Organizing· Learn­
ing FORTRAN· Order and Sales Entry 
• Christmas Presents List· College 

AnEtfTIOtf HUMAtfSI 
Our mission here on earth is rapid 
conversion of eMcessive data into 
functional modes of information ••• 

this may be accomplished 
with Itty Bitty Machine 

••• but more produc­
tivelywith 

MAGIC. 

Receivable ·r-~~oL 
64K RAM, dual Accounts 
processor sys- Payable 
tem, video, com- and Aging. ~ 
munications and School ...,._~, 
printer Interfaces. Administration 

• Property and 
Asset Manage- Thesis and Reports· Data Com-

ment· Engi- munications • Business Market-
neering Cir- ing • File and Retrieval Systems· 
cUitry· Dental Office Management· 
Sports and Librarying and Cataloging· 
Activity Sta- Indexing for Small Business· 

tistics· Medical and Legal Accounting· Household Inventory • Invest-
Wordprocessing and Letters· Travel ment Analysis and Tracking· 

Circle 283 on inquiry card. 

WRITE TO: Magic Computer Company, Inc .• Two Executive Drive· Fort Lee, NJ 07024 
(201) 944-6700· CALL: (800) 221-1565 · Telex: 144594 

MAGIC speaks many languages 
including CBASIC which comes 
with system, plus a dictionary, 
a word processor, an electronic 
spreadsheet and a filing sys­
tem-FREE. 

BASIC 
Programming 
and Learning· 
Electronic 
Spreadsheet· 
Administrative 
Reports· 
Address File, 
Control and Up­
Dating· Dictio­
nary and Spelling· Your Own Private 
Secretary· Designing Forms· Informa­
tion for Insurance and Hospitalization· 
Learning Computers· Managing Home 
Purchases and Inventory· Structural 
Engineering· Medical Office Scheduling 

'm -:, t • • · ~ •••• · . ·" 

ag'L 
...... ,' 

.. + ............ .. .. \ .... , ... 
... ~f~· .. ........... -+++--+ ...... 

.J;' :-: :-:cDrnpu1er 



(3a) 

(3b) 

(3c) 

Photo 3: Menu-driven CP/M. Photo 3a shaws the main menu and 
the CP/M commands that may be accessed through it. Photos 3b and 
3c shaw the submenus for displaying the directory of a disk and copy­
ing a file . 
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By changing the value of key cells, it is possible to play 
the game of "what-if?" Spreadsheets are popular with 
people who work with a large volume of interrelated 
numeric calculations. 

Logicalc can handle a universe of 255 rows by 127 col­
umns of cells. Of those 32,385 cells, only 10 rows by up 
to 15 columns are visible at anyone time, using the stan­
dard display mode. An extended-screen mode is pro­
vided that permits a display of 15 rows (see photo 4) . 

Correct-It is an interactive spelling 
corrector. Given the name of a text 

file, it will pass through the file 
and display words it does not 

recognize. You can leave the word 
as is or correct it in the text. 

Correct-It is well written, but slow. 

Logicalc is not as easy to use as Visicalc, creating some 
problems for novice users, but it does the job. Its major 
failing in the Micro Decision environment is that it is not 
integrated well with this computer. Logicalc does not re­
quire the use of terminal cursor keys, but rather a group 
of control characters on the left side of the keyboard. 
With the inconvenient placement of the Control key, my 
left hand was cramped during extended Logicalc use. 
Also, I found the Logicalc installation process confusing. 

Another problem with Logicalc is its lack of com­
patibility with other packages. Although it can save and 
load spreadsheets, the format of those files is not in the 
DIF (Data Interchange Format) standard, making it im­
possible to use Logicalc in conjunction with other 
popular software on the market. It is, however, compati­
ble with packages written by Software Products Inter­
national, the authors of Logicalc. 

Wordstar and Correct-It: Wordstar is one of the most 
popular personal computer text editors on the market 
today. It is a screen-oriented editor that is used as both 
a word-processing system and in the creation of soft­
ware. 

Correct-It is an interactive spelling corrector written 
by Aspen Software. Given the name of a text file, 
Correct-It will pass through the file and display words 
it does not recognize. The user has the option of leav­
ing the word as is or correcting it in the text . Correct-It 
can add to its dictionary, so that it can '1eam" new words 
as they occur in the text. It has a basic dictionary of 36,000 
words and knows about the dot (text formatting) com­
mands used by Wordstar. 

Correct-It is well written, but slow. It took approx­
imately a minute to load and sort a text file that consisted 
of a single sentence of 14 words, three of which were 
misspelled. For full-sized documents, it would be usable, 
but frustrating. 

MBASIC and BaZic: The Micro Decision is available 
with two versions of BASIC. Microsoft BASIC is a stan-



If you've ever lost data due to a 
faulty disk, you know how impor­
tant reliability can be. 

That's why Accutrack disks are 
critically certified at 2-3 times the 
error threshold of your system. 
Why they're precision fabricated for 
higher signal quality, longer life and 
less head wear. And why we take 
such extra steps as testing single­
densi ty mini disks at double-densi ty 
levels. So you don't have to worry 
about the reliabili ty of your media. 

Accutrack disks. OEMs have 
specified them for years. You can 
trust them for your data. Call toll­
free (800 225-8715) for your nearest 
dealer. 

1~1~I~S£llv~S~ 
82 Calvary Street, Waltham, Mass. 02254 
Tel. (617) 899-0012; Telex 94·0179 
Outside Mass. call toll free (000) 225-8715 
Offices & representatives worldwide 

Circle 146 on Inquiry card. 

Dealers: Give your customers a 
choice-Accutrack's OEM perform­
ance as well as your heavily adver­
tised brand. We have the industry's 
only complete line of disks, cas­
settes and mag cards, including 
virtually all special formats. 
If you want a quality line, small 
minimums, the ability to mix 
and match, private labeling, 
fast delivery and great price, call 
today. Find out how responsive a 
media supplier can be. 



Photo 4: The Logicalc spreadsheet program. 

dard in the personal computer industry, running on both 
8080 and Z80 microcomputer systems. BaZic is a North 
Star-compatible BASIC interpreter (written by Micro 
Mike's Inc. of Amarillo, Texas) that uses the full Z80 in­
struction set. It is faster than MBASIC but more idiosyn­
cratic. Many, but not all, MBASIC programs will run 
under BaZic. 

Personal Pearl will be the database manager 
distributed as standard software with the Micro Deci­
sion. At the time of this review, Personal Pearl was un­
available for examination. 

The Bottom Line 
As previously stated, the price of midrange computers 

is approximately $2000, and the price of various versions 
of the Micro Decision is roughly the same. However, the 
Micro Decision price can be reduced. It can be purchased 
without a terminal ($595), bringing the price of the basic 
unit (MD-1) to $1195. The MD-2 costs $1545, and the 
MD-3 costs $1695. Full systems cost $1790, $2140, and 
$2290, respectively. 

Comments and Conclusions 
The Micro Decision would make a good second com­

puter for people who are familiar with CP/M systems 
or for those who have had experience with computers. 
From a hardware-design standpoint, the system is well 
constructed and reliable. Morrow's software is not suit­
able for novice users; the documentation for Logicalc and 
Correct-It consists of references containing little in the 
way of tutorials (tutorials and examples are vital for in­
experienced users). 

The major failing of the system is its terminal; however, 
it is possible to purchase a Micro Decision without one. 
The software can be configured to work with most 
popular terminals on the market today .• 

Tom Wadlow is an engineer and freelance writer living in the San Francisco 
Bay area. He can be reached at Apt. 226, 5157 Norma Way, Livermore, CA 
94550. 

Low-cost Interface DiskSystems" 
for IBM PC-2.0 DOS 

IBM is a registered trademark of IBM Corporation 
DiskSystems is a copyright of Interface Inc 

312 October 1983 © BYTE Publications Inc. 

- 10. 15.25 megabyte models available nowl 
- DiskSystem includes Winchester disk drive. cabinet. 

power supply. cable. controller. 1/0 adapter and 
device driver - Fully compatible with 2.0 DOS 

(unmodified) - Exclusive double shock isolation 
system - Standard warranty includes 90 days 

parts and labor 
10 megabytes formatted storage $1695 
15 megabytes formatted storage $2295 
25 megabytes formatted storage $2995 

- 5 1/4" Winchester Backup or Additional Storage 
For IBM PC XT or IBM PC DiskSystem 

- Slave compatible with 2.0 DOS 
10 megabyte formatted storage $1425 
15 megabyte formatted storage $1645 
25 megabyte formatted storage $2295 

12 INTERFACE INC 

Dealer Inquiries Invited 

7630 Alabama Avenue 
Canoga Park. CA 91304 
(213) 341-7914 Telex: 662949 

Prices are suggested retail and subject to change without notice 
© 1983 Interface Inc 

Circle 550 for dealers inquiries. Circle 551 for end-user inquiries. 



MULTIUSER SYSTEMS MADE POWERFUL ... 

There's more. 

MultiMicro Computer raises 
expectations for multiuser systems. 

In fact, our new system is so good 
we call it the MicroMainframe~ 

And we can prove it. 
Each user gets their own processor. 

Each processor has 64 K of RAM. The 
MicroMainframe has over I megabyte 
of system memory and up to 450 
megabytes of hard disk memory. 

That's right, 450 megabytes. 

An 8" double sided, double density floppy drive, RS-232, 
RS422 or Centronics'· parallel interfaces, 20 slot chassis, 
real time clock, true record locking and quiet operation are 
standard. Streaming tape backup and 6 MHz operation 
are available. 

It's also simple. 
Up to 16 users can be accommodated easily. The power 

supply and cooling system have been designed for straight­
forward, plug-in expansion. 

... ANDFAST •.• 
Best of all, 'furboDOS'· takes full advantage of the 

MicroMainframe's direct memory 
access, memory management, and slave 
level memory architecture. That 
makes our system fast. 
Very fast. 

It can also run any CP/M'· 
program. 

The best MicroMainframe 
around? 

The only MicroMainframe around. 
. •. AND INEXPENSIVE. 
Our Base, 4 user system with 320 K of system memory, 

16 megabytes of hard disk storage and a 1.2 megabyte floppy 
disk drive retails for only $9950.00. 

That's a fully expandable, 20 slot system. Additional users 
can be added for under $750.00. 

CALL. 
Call today. We'd like to help you solve your multiuser 

problems. 
Dealer inquiries invited. 
MultiMicro Computer, 
9631 Netherway, Huntington 
Beach, CA 92646,714/963 -8954 

CP/M'" Digital Research .• TurboDOS'· Software 2000 Inc . • Centronics'· Centronics, Inc. 

Circle 319 on Inquiry card. 
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The anchor of the system Is Quark's Word 
Juggler word processor, a program that lets 
you easily perform the most Intricate editing 
tasks. For example, you can delete characters, 
words, even paragraphs with just a single key­
stroke. You can instantly copy, move or delete 
entire blocks oftext. Then display or print 
your document by simply pressing a key. 

And there's virtually nothing to memorize. 
Because editing and formatting commands 
are always right there on the keyboard. Word 
Juggler for the Apple III comes with special 
templates which identify principal word 
processing functions. On our version for the 
lie, the editing commands are labeled on 
easy-to-install, replacement keycaps. 

Plus, Word Juggler lets you generate 
form letters from existing mailing 
lists, because the program has 
a built-in interface with both 
PFS:File and Apple's 
Quick File. 



PROOF IT 
WITH LEXICHE 

Once you've written your dOCl.U'h.ht, you can 
quickly proof it with Lexlcb.~' high per­
formance spelling checker Willi a 5fiOOO~WOrd 
dictionary. Simple and f ___ t.., L~lc~eck is In .. 
voked from within Word Juggl er '6y a sfngle 
keystroke. The program scans your document 
and highlights unrecognized Vl(ClfCIs in context. 
If the words are actually misapeil8c:l( you can 
quickly correct them. H words are merely un­
known, as with jargon or abbreviations, you 
can add them easily to your own personal 
d etionary. 

SEND IT 
WITH TERMINUS~ 

And with Quark's new Terminus communica­
tions program, you can use Word Juggler for 
electronic mail applications. A single keystroke 
invokes the program from within the word 
processor, allowing you to communicate with 
most any RS232 device. You can predefine the 
protocols you need to communicate with as 
many as 14 different systems, at transmission 
rates up to 9600 baud. 

L 

L 

TEST IT' 
TODAY. 

Your dealer wants to give you a cOlmDletia.dlBI 
onstration of all the features 
The Word Juggler System frnrn·f'm •• 1i" 
while you're there, check into Quark's full line 
of Office Automation Tools for the Apple III. 

Terminus for the Apple III, $89 
Terminus lie, $89 
All prices suggested U.S. retail 

Office Automation Tools 

Circle 388 on inquiry card. 

Quark, Word Juggler, Lexicheck and Terminus are trademarks of 
Quark, Incorporated. 

Apple and Quick File are registered trademarks of Apple Com put 
PFS is a registered trademark of Software Publishing Corporation. 



Hardware Review 

The Microneye 
This low-cost image-sensing camera interfaces easily with 

a variety of popular microcomputers 
by Dr. Chris Wieland 

If you stop and think for a minute about science-fiction 
movies in which a computer goes wild and turns on its 
owner, the computer always possesses one attribute­
vision. Invariably, as its hapless victim tries one thing 
after another to escape, the mad computer watches, 
blocking each attempt at just the last minute, the better 
to torment its victim. One can only assume that com­
puters have a twisted sense of humor; surely, many com­
puter users can attest to that fact. 

Fortunately, such computers have thus far been kept 
in check because the cost of adding vision has been out 
of reach for nearly all computer users. So far, few stories 

Il- '·~ 1'[1' '·'1: " , 1, . . '. , "Ii l ' , t 

- ~. : . ' .,: 

:. , ': ~ .' . 
. " . ' . . ... 

have appeared in the newspapers about home com­
puters turning on their owners. This situation may 
change dramatically, however, thanks to the introduc­
tion of a product called the Microneye. 

The Microneye is a low-cost (as little as $295) imaging 
system designed to interface easily with a variety of 
popular microcomputers. Made by Micron Technology 
of Boise, Idaho, this solid-state camera is capable of re­
cording high-resolution images at rates of up to 15 frames 
per second (or a frame every 67 milliseconds). In other 
words, this imaging device can function as a movie 
camera, catching the activity of any moving object. Con-

Figure 1: Two examples of images produced by the Microneye solid-state camera. On the left is a view of one of those annoying subscriber 
cards that fall out of magazines. On the right is a picture of a photograph of the author. The card was photographed at a distance of about 
3 feet, the author's photo from about 5 feet. Both images were displayed on an Apple high-resolution screen and printed on an Axiom printer 
using a screen-dump routine. The broad black band at the bottom of each image is a result of the fact that the 256- by 128-pixel area of the 
Microneye does not completely fill the 256- by 192-pixel area of the Apple's high-resolution screen. 
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ENLARGEMENT OF DETAIL 

Figure 2: Dimensions of the photosensitive array of the 1532 Optic 
RAM chip. Enlargement shows center-to-center spacing distances of 
individual light-sensing elements (pixels) . Each pixel is 8 by 9 micro­
meters . Array and detail dimensions are drawn to scale. 

sequently, the Microneye can be used for motion detec­
tion or image analysis; the camera can replace similar, 
but more expensive, solid-state systems such as those 
based on CCDs (charge-coupled devices) or photodiode 
arrays. 

Inside the Camera 
The basis of the Microneye camera, and a major reason 

for its low cost, is an integrated circuit called the IS32 
Optic RAM, manufactured by Micron Technology. The 
RAM in the name of this image-sensing chip is well 
chosen because the chip is precisely that, a dynamic 641<­
by l-bit RAM (random-access read/write memory) cir­
cuit modified for image-sensing capabilities. This chip 
keeps the cost of the Microneye quite reasonable because 
the process of manufacturing dynamic RAM chips is 
already well established; thus, Micron avoided the cost 
of developing a totally new silicon technology. 

Forming an Image 
If you are familiar with the operation of dynamic 

memory, you know that dynamic RAMs must be re­
freshed (recharged) every so often or they lose their data. 
Each storage location, or bit, in the memory acts like a 
tiny capacitor or battery that slowly loses its charge if 
it is not periodically refreshed to its original voltage level. 

When light falls on the surface of a dynamic RAM 
silicon chip, it accelerates the rate at which charge is lost 
from the memory locations in the chip. This photosen­
sitive property is the basis of the image-sensing capabili­
ty of the 1532 Optic RAM. The Microneye produces a 
picture for the host computer when an image is optical­
ly focused on the surface of the Optic RAM. Light from 

At a Glance 

Name 
Microneye Bullet. Microneye camera. and RS-232 camera package 

Manufacturer 
Micron Technology Inc. 
2805 East Columbia Rd. 
8oise. 10 83706 
(208) 383-4000 

Price 
Microl')eye Bullet camera. 5295; Microneye camera. 5485; RS-232 
Microneye camera package. 5540 

Hardware Required 
Apple II Plus. IBM Pc. or Commodore 64 w ith one disk drive; 
Radio Shack Color Computer or Commodore 64 with cassette in­
terface; or any computer w ith RS-232C interface for RS-232 unit 

Documentation 
19-page operator's manual; program listings on copyable disk 

AudIence 
Anyone w ho needs loW-COSt. high-resolution imaging 

an image reaches the surface through a rectangular 
quartz window in the top of the Ie. The window covers 
the small square of silicon comprising the chip and 
makes it look physically much like an EPROM (erasable 
programmable read-only memory) chip. To create the 
image, the data in every memory location is initially set 
to a value of logic 1. Then, after a specific delay, the data 
from the memory is read back. Under normal circum­
stances the data does not change; it is still all ls. How­
ever, because light focuses on certain areas of the chip, 
indeed on specific memory storage "cells;' the discharge 
rate of these memory locations accelerates. As a result, 
the contents of these particular memory locations change 
from ls into Os. 

Now, if you take each memory location and display 
it on your computer's graphics display in the same con­
figuration found on the surface of the Optic RAM (using 
a white dot to represent a 1 and a black dot to represent 
a 0), you'll have a picture of the image focused on the 
chip (figure 1). 

The resolution of the IS32 Optic RAM chip is 128 by 
256 pixels (picture elements) . However, the Optic RAM 
actually contains two 128 by 256 photosensitive arrays 
separated by a narrow nonphotosensitive strip (see 
figure 2), making a total array size of 256 by 256 elements. 
Through software manipulation, you can partition the 
array into smaller units to provide, for example, zoom 
effects or to meet user requirements dictated by limited 
memory space. Thus, depending on your needs, you can 
form the picture into a square of 100 by 100 pixels or a 
long rectangle of 256 by 8 pixels. 

You can choose from three models-the Microneye 
Bullet, the Microneye camera, and the RS-232 Microneye 
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Photo 1: Microneye, Bullet version. 

camera-to meet your computer, budget, and image­
sensing requirements. The Microneye Bullet (photo 1) 
is designed for use with the Apple II Plus, the IBM Per­
sonal Computer, the Radio Shack Color Computer, and 
the Commodore 64. The name Bullet refers to the shape 
of the cylindrical case in which the image-sensing ele­
ment \s housed. This unit is quite small-less than 3% 
inches long and 11/2 inches in diameter-and is com­
posed of only a C-mount lens and the IS32 Optic RAM 
chip in a cylindrical housing. A double-sided PC board 
that plugs into a specific user slot on each computer con­
tains the electronics that interface the chip to the com­
puter. Because the controls of the IS32 Optic RAM are 
located within the computer and because many signals 
must travel between the interface board and the Bullet 
unit, a user is limited to 4 feet of cable connecting the 
computer to the Bullet. 

I am currently using this version with my Apple II Plus 
computer and find the short cable to be only slightly 
restrictive. A nice feature of this unit is its small size; 
it can be mounted where other image-recording devices 
would never fit. 

A second version, the Microneye camera, has all the 
interfacing electronics, along with the Optic RAM and 
the lens, located in the camera case (photo 2). With this 
version, a six-conductor modular telephone cable con­
nects the camera to a small 3- by 3-inch card located in 
the computer, allowing remote sensing at distances of 
up to 25 feet (although only a 6-foot cable is supplied 
with the unit) . This second version is available for the 
same four computers listed for the Bullet. 

The third version, the RS-232 Microneye camera, is ful­
ly self-contained and enables data and camera com­
mands to be sent over a standard RS-232C interface, 
making it usable with nearly any computer. Externally, 
the RS-232 version looks identical to the Microneye 
camera. 

Included with each camera is an easy-to-use software­
driver package. This package comes on a 51f4-inch disk 
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MicronEye 

Photo 2: Microneye, camera version. 

for the Apple II Plus, IBM PC, and Commodore 64 or 
on cassette tape for the Radio Shack Color Computer 
and Commodore 64. Pascal and 6502 assembly-language 
listings are available for the RS-232 version. A small 
tripod is also included for camera mounting. All versions 
derive power from the host computer and use only 50 
milliamperes of current from the + 5-volt supply, owing 
to the extensive use of CMOS (complementary metal­
oxide semiconductor) circuitry. 

The User Interface 
The software driver is quite easy to use; it is clear that 

Micron Technology worked hard to develop a software 
package that lets you quickly start up the camera with 
a minimum of difficulty and allows you to retain com­
plete flexibility in changing the camera's operating mode. 
The main program begins by presenting a menu of op­
erating conditions you select through single keystrokes. 
You can control the light sensitivity of the camera by 
selecting options from the menu; exposure times may 
be set at ranges from 0.001 seconds for bright images to 
60 seconds for dimly lit scenes or time-exposure effects. 
In addition, the exposure rate can be set to a mode in 
which the time is automatically changed to match a user­
selected light level. Pictures may be saved or loaded from 
the storage medium or dumped to a printer with 
graphics capabilities. When you use a graphics printer 
for display, you can generate images using gray levels 
(figure 3). This image generation is accomplished by 
averaging multiple samples of the same image (taken at 
varying exposures) to estimate the relative intensity of 
each pixel. 

The software can be listed and copied and is fully 
documented with comments that even encourage a user 
to make modifications. 

Possible Applications 
lf the preceding description has not yet made you rush 

to order the Microneye, perhaps a few ideas about ap-



T E K 2213/2215/2235 
DUAL TRACE OSCILLOSCOPES 

THE ANSWER 
BY ANY MEASURE 

Now 60 MHz or 100 MHz Tek quality 
is just a free phone call away! 

Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 
It all as close as your 
phone. Tek's revolutionary, 
reduced-component architec­
ture brings unprecedented 
quality, reliability and afford­
ability to the 60 MHz 2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 lb.) scopes feature 2 mVI 
div vertical sensitivity and 
5 nsldiv sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre­
hensive 3-year warranty* ... 
probes . .. and expert advice. 
One free call gets it alii You 
can order, or obtain literature, 
through the Tek National 

Copyright © 1983. Tektronix. Inc. All rights reserved . # TTA-407 

2213 
Bandwidth 60 MHz 

No. of Channels 2 

Alternate Sweep 

VertJTrig B/W Umit 

Single Sweep 

Accuracy: Vert/Horz 3% 

Delay Jitter 1:5.000 

Trigger'g Sensitivity 0.4 div at 2 MHz 

Input R-C 1MO-30pf 

Variable Holdol! 4: 1 

Price $1200t 

Marketing Center. Technical 
personnel , expert in scope 
applications, will answer your 
questions and expedite deliv­
ery. Direct orders include 
operating and service man­
uals, two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 

2215 2235 
60 MHz 100 MHz 

2 2 + Trigger View 

Yes Yes 

Yes- 20MHz 

Yes 

3% 2% 

1:10,000 1:20.000 

0.4 div at 2 MHz 0.3 div at 10 MHz 

1MO -30pf 1MO 20pf 

4:1 10:1 

$1450t $1950t 

Call toll-free: 
1-800-426-2200, 
Extension 84. 
In Oregon, call collect: 
(503) 627-9000, Ext . 84. 
tPrice F.O.B. Beaverton. OR. 
'3-year warranty includes CRT and applies to 2000 
family oscilloscopes purchased after 1/1/83. 
Scopes are UL Listed. CSA and VDE approved . 



plications will change your mind. My own application 
for the Microneye involves automation of scientific 
animal-behavior experiments. Many studies of animal 
behavior require that the position, orientation, or 
mechanical motion of animals be recorded. Often, such 
material must be recorded for long periods of time at 
evenly spaced intervals; at other times, the activity to 
be recorded may last only 5 seconds ahd need to be 
analyzed 10 times per second. Such studies can be car­
ried out with videotape or film systems; however, the 
extraction of data from these media is tedious, to say the 
least, and the cost of either system is prohibitive. 

Because of the limitations of video and film, the in­
troduction of the Microneye is welcome. Now, for a very 
low cost, the experiments mentioned above can be car­
ried out automatically by a camera and computer; data 
collection as well as analysis can be automated (figure 4). 

Some other applications for this solid-state camera 
include robotics, motion detection, security systems, im­
age analysis and pattern recognition, graphic arts work, 
remote sensing stations, position and size monitoring 
for production, and inexpensive reading machines for 
the blind. 

The Microneye camera is an extremely versatile image­
sensing device that can be used in many personal, scien­
tific, or industrial applications. The unit's cost, relative­
ly low compared to standard video systems or more ex­
otic schemes of image recording, makes it particularly 
attractive .• 

Editor's Note: For infonnation on how you can /:mild a digital camera similar 
to the Microneye, see page 67. 
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Figure 3: An example of an image incorporating gray levels, generated 
with a graphics printer. 

Dr. Chris Wieland (Campus Box B-334, University of Colorado, Boulder, 
CO 80309) holds a PhD in biology. A research associate at the University 
of Colorado, he is studying the neurophysiology of animal behavior. 
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Figure 4: An example of image analysis based on a digital image generated m} the Microneye. Shown are sequential frames, "filmed" from 
beneath a glass aquarium, of a goldfish executing a turn . Using binary image information supplied by the Microneye camera and image­
analysis programs (designed by the author and not supplied with the camera), it is possible to determine mechanical properties (such as 
angular velocity and displacement speed) of the fish 's turn. Time between each frame is 370 milliseconds. A shows the fish silhouette (the 
original camera image); B, the computer-generated outline; and C, the computer-generated midline. 
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VoiceDrive ... 

C SuperSoft, Inc., 1983 

USING A COMPUTER HAS NEVER BEEN THIS EASY. 



The Future of Microcomputing 

First there were punch cards 
and paper tape, 
then the terminal, 
light pen, 
and mouse. 

• / I~\ \ \ \ \ 

Now there IS y~.RIVI -
providing voice \control of 
computers - the next step in 
making computers easier 
to use. And at Super&Jft, 
the future has arrived. 

Imagine the freedom of using an electronic 
spreadsheet without having to touch the key­
board. You just say "insert column;' or "show 
me profits" ... What could be simpler? Voice 
control is easier to learn, easier to remember, 
and easier to use than the keyboard. This means 
a faster learning curve and greater productivity. 

Vocal engineering for specific applications. 
VoiceDrive is software which interfaces to 

voice recognition hardware. It has taken the 
critical step of tailoring voice recognition to 
specific application programs. Scratch Pad -
SuperSoft's state-of-the-art electronic 
spreadsheet - is the first program to utilize the 
VoiceDrive interface. Word processing, 
graphics, and others are soon to come. All 
VoiceDrive programs give you complete use of 
voice entry while still allowing traditional 
keyboard control. 

Circle 449 on inquiry card . 

IBM PC is a tradema,k of Intemational Business Machines. 
Teema, is a trademark of Teema" Inc., Cleveland , Ohio. 

Scratch Pad with VoiceDrive. 
The spreadsheet you can talk to. 

ScratchPad with VoiceDrive is the electronic 
spreadsheet which allows complete voice 
control of all commands and data entry. This 
is the key to providing solutions - solutions for 
secretaries and managers who don't have time 
to learn cryptic keyboard commands - solutions 
for those who want to use a computer while 
doing other things like writing or looking 
through papers - solutions for those giving 
computer presentations who don't want to be 
tied to a keyboard - and solutions for people 
who just wish computers were easier to use. 

ScratchPad with VoiceDrive is currently 
compatible with the Tecmar voice recognition 
card for the IBM PC, with compatibility in other 
environments soon to come. Both software 
and hardware can be purchased through 
SuperSoft and its dealers worldwide. 

ScratchPad with VoiceDrive: $495.00 
ScratchPad with VoiceDrive 
and Tecmar Voice Recognition 
Board: $995.00 

Japanese Distributor: ASR Corporation 
International, 3-23-8, Nishi-Shimbashi, 
Minato-Ku, Tokyo 105, Japan. 
TEL. (03)-4375371. Telex: 0242-2723. 
European Agent: SuperSoft International 
Ltd., 51 The Pantiles, Tunbridge Wells, Kent, 
England, TN2 5TE. TEL. 0892-45433. 
Telex: 95441 Micro-G. 



Hardware Review 

The M68000 Educational 
Cotnputer Board 

A look at Motorola's $495, 68000-based single-board computer 
by Robert W. Floyd 

If you're interested in getting acquainted with 
Motorola's 68000 16-bit microprocessor but can't part with 
$5000 or more, Motorola offers a usable system for only 
$495. For that price, don't expect a disk drive and a Unix 
operating system, but do expect a 68000-based single­
board computer with 32K bytes of RAM (random-access 
read/write memory) and what may be the best monitor 
program in ROM (read-only memory) ever developed. 

At $495 per unit, Motorola is not going to get rich by 
selling its Educational Computer Board (ECB). Obviously 
the strategy is to educate the coming generation of 
engineers and programmers about the 68000, with the 
expectation that they will design products that use the 
68000. In addition to its intended audience of educators 
and students, this board is of interest to both hobbyists 
and people involved in developing 68000-based prod­
ucts. It is not a development system, but its interpretative 
assembler and disassembler make it handy to quickly 
test short routines. 

The 68000 
The 68000 is becoming an increasingly important 

microprocessor in today's market, as evidenced by the 
frequent announcements of products using the 68000. 
The chip is expandable by design, and Motorola has an­
nounced that a full 32-bit version will be available in 1984. 
Before jumping on the bandwagon, however, you should 
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know that the 68000 is not just a bigger version of the 
old 8-bit microcomputer; it is considerably more com­
plex than many of the 16-bit minicomputers popular 
since the 1970s. 

Before reviewing the system, I'll briefly highlight some 
of the major differences between the 68000 and the old 
8-bit devices we're familiar with. The machine language 
supports byte, word (16-bit), and long-word (32-bit) oper­
ations. It has eight data registers and eight address 
registers, each 32 bits wide. Except for one register, A7, 
which is always the current stack pointer, all address and 
data registers are treated identically. 

The processor operates in two states: user and super­
visor. Certain instructions are legal only in the super­
visor states. Once in the user state, the processor will 
stay there until an exception occurs. Exceptions may be 
caused by resets, interrupts, bus errors, a variety of run­
time errors, and executions of TRAP. Besides some of 
the interrupt conditions, all exceptions are auto-vectored; 
when the exception occurs, the processor gets the ad­
dress of the exception-handling program from a specific 
location in memory. These exception vectors take up the 
first 1K bytes of memory and should all be initialized 
immediately after a reset occurs if you don't want your 
processor going off in strange directions. 

The large number of 16-bit op codes makes a greater 
assortment of instructions possible. In the 68000, these 
possibilities appear as both new operations and a vari-



Photo 1: Th e very large integrated circuit (lC) in the upper right is the 68000. The other large IC near the wire-wrap area is the 48-pin 
MC68230 parallel interface/timer. The two serial interface ICs are at lower left . The edge connectors on the bottom are, from left to right, 
serial port 2 (hosl) , serial port 1 (terminal), port 4 (cassette recorder) , and port 3 (Centronics-type parallel printer). 

ety of addressing modes for the standard operations. 
Most of these operations fall into the general scheme of 
supporting higher-level languages. These include in­
structions such as a branch subroutine (BSR), which 
allows relative branches to any address within 32K words 
above the program counter's address; the LINK and 
UNLINK instructions, which ease the construction of 
reentrant subroutines; and the move-multiple-registers 
instruction (MOVEM) for quickly saving registers . In 
addition, 12 addressing modes contain many instruc­
tions. These different modes are available for data trans­
fer and logical and arithmetical operations. They can also 
be used in some of the transfer-of-control operations. In 
other words, a jump to subroutine (JSR) doesn't have 
to go to an absolute address-it might go to the address 
calculated by adding a data register to an address register 
plus an immediate value included in the instruction (by 
the way, that's one I haven't used yet) . The result of this 
addressing arrangement is that it takes skill to write a 
program shorter than 64K bytes that is not relocatable, 
and it is very easy to write reentrant subroutines. 

If Motorola simply added eight more address and eight 
more data lines to an 8-bit processor, only 56 pins would 
be needed . You well might ask what other functions have 
been added to require 64 pins. First, the 68000 is asyn­
chronous in operation; it will not terminate any bus cy­
cle until it recognizes that data transfer is complete, 
which is normally done by having the memory or pe-

ripheral device assert a data transfer acknowledge 
(DTACK). Because not all devices run asynchronously, 
the 68000 has a provision for synchronous devices, par­
ticularly those designed for the old 6800 microprocessor. 
In this case, a line called valid peripheral address (VPA) 
is used instead of DTACK. 

When the 68000 detects this signal, it replies with a 
valid memory address (VMA) signal and synchronizes 
the bus operation to the Motorola 6800 E cycle. To pro­
vide more flexibility in the interrupt structure, three in­
terrupt control lines produce seven levels of interrupts. 
Three bus arbitration lines allow DMA (direct memory 
access) , refresh, and so on. One last note-RESET is 
bidirectional, so the 68000 can execute an instruction that 
resets all peripheral devices but does not affect opera­
tion of the processor. 

Hardware 
Let's take a look at what you get for $495. The ECB is 

a single-board computer measuring 71f2 by 10% inches . 
The quality of construction is excellent. The board's edge 
contacts as well as its traces are gold plated . The ECB 
provides a 68000 operating at 4 MHz, a 16K-byte ROM 
monitor, 32K bytes of dynamic RAM, two RS-232C serial 
interface ports, and the MC68230 parallel interface/timer 
(PIT) that provides a cassette tape recorder interface, a 
Centronics-type printer interface, a 24-bit timer, plus 

October 1983 © BYTE Publica tions Inc. 325 



Mnemonic 

HE 
MD 

MM , M 

MS 

.AO-.A7 

.00- .07 

.PC 

5R 

.SS 

.US 

OF 

OF 

.RO- .R6 

DC 

BF 
BM 

BS 

BT 

BR 

NOBR 

Go, G 

GT 

GO 
TR, T 

TT 

OU 
LO 

VE 

PA 

NOPA 

PF 

TM 

Function 

help; displays Tutor commands 
memory display 

modify memory 

store into memory 

display/set address registers 

display/set data registers 

display/set program counter 

display/set status register 

display/set supervisor stack pointer 

display/set user stack pointer 

display formatted registers 

display offset registers 

display/set offset registers 

convert decimal to hexadecimal 

block of memory fill 

block of memory move 

block of memory search 

block of memory test 

set a breakpoint 

remove breakpoint 

execute user program 

execute until breakpoint 

execule without setting breakpoinls 

trace 

temporary breakpoinl Irace 

dump memory to a port 

load memory from a port 

verify memory load/dump 

printer attach 

reset printer attach 

port fo rmat 

transparent mode 

send message 

Table 1: The commands available il1 the Tutor mOI1ito r. 

some uncommitted I/O (input/ou tput) pins for a user 
to play with (see photo 1). 

The MC68000LA microprocessor in this kit is the slow­
est version Motorola makes of this chip, running at 4 
MHz (compared to 121f2 MHz for the fastest version). 
Remember: this board was designed for educators, not 
benchmark freaks . Yet even at this leisurely pace its 
minimum instruction time is only 1 microsecond. 
Because any given instruction on a 16-bit chip generally 
does a lot more than a single instruction on an 8-bit 
microprocessor, the throughput of a slow 16-bit chip is 
several times greater than that of the fastest 8-bit 
machine. 



DISCOVER THE DYSAN DIFFERENCE 

pysan 
Software Duplication: 

It's your name on the package label. 
And your company's reputation on 
the line. Whether your program retails 
for $40.00 or $400.00, or is for com­
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac­
tion of the value of your product. 
Doesn't it make sense to protect the 
time, money and talent invested in 
your software with the finest and most 
complete software duplication ser­
vices available? 

Quality Software Deserves 
the Quality Media. 

Dysan's software duplication ser­
vices are unsurpassed for fidelity of re­
production. Not only is your program 
copied unerringly onto the finest me­
dia made-the Dysan diskette-but 
it 's also copied on proprietary equip­
ment manufactured by Dysan, exclu­
sively for Dysan. Plus Dysan offers you 
the widest variety of support services 
available-from software protection 
serialization and packaging. 

Isn't it time you discovered the 
Dysan difference? For more informa­
tion on Dysan software duplication, fill 
out and return this coupon today, or 
call (800) 551-9000. 

Circle 164 on inquiry card. 

r--------------------
Dysan Software Duplication Division 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 551-9000 
( 408) 988-3472 

Please send me more details on 
Dysan's Software Duplication Services. 
810 
Name: ___________________ _ 

Company: _________________ _ 

Address: ________ __________ _ 

City: _______ State: ____ Zip: ___ _ 

Phone:~( __ ~)~ _____________ _ 





The 32K bytes of RAM are located in the lowest meIT1-
ory space and consist of sixteen 16K by 1-bit dynamic 
RAM ch ips. The monitor program, which resides in two 
8K by 8-bit ROMs, is located in address space 8000 to 
BFFF (hexadecimal), making it awkward to expand the 
RAM because any additional memory will be noncon­
tiguous with the original RAM. (Because it should be 
no more difficult to have the monitor reside at higher 
memory, why not do so and give hobbyists more 
fl exibility?) 

Communication to the ECB is through one of its two 
RS-232C serial ports. The data rate is user-selected from 
110 to 9600 bits per second. Although any RS-232C ter­
minal can be used, a video terminal is definitely prefer­
able. For exa mple, if you are doing a program trace, dis­
playing eighteen 32-bit registers can burn a lot of paper 
and time . Also, the assembler works by first disassem­
bling an instruction, letting the programmer change it, 
then overwriting the original instruction with the new. 
This makes for a pretty messy display if you're u sing a 
teletype. 

In addition to the transmit and receive lines (pins 2 
and 3), serial port 1 must supply the OTR (data-terminal 
ready) signal. Pin 1 is not connected on th e board , so 
make sure ground is tied to pin 7 on your OB-25 con­
nector. The other serial port, the designated host port, 
allows th e ECB to act like a terminal to a host computer, 
which enables programs to be downloaded from (or up­
loaded to) a host computer. The serial ports on the ECB 
come out to 20-pin edge connectors instead of to a OB-25 
connector. If you don't want to make or modify your own 
cables, Motorola sells cables that mate from the edge con­
nector to a standard OB-25. 

The operation of the MC68230 PIT, a remarkable device 
in itself, req uires a 32-page manual . The chip provides 
three 8-bit parallel ports with handshake and a 24-bit 
timer. Separate interrupt vectors for both the parallel 
ports and th e timer may be stored in the PIT. This chip 
supports a Centronics-type parallel printer port (which 
drives my Epson MX-80) and provides a cassette-recorder 
interface . 

In addition to the peripherals, you need a power sup­
ply for the ECB. The board requires only 5 volts at 750 
milliamperes and + 12 volts at 100 milliamperes. All th e 
compo nents are tied together on the board on a simple, 
unbuffered bus. Although there is no edge-of-board con­
nector for sys tem expansion, most of th e 68000's pins 
are brought out to a wire-wrap area, and a provision 
exists for inserting a 50-pin connector for expansion by 
th e user. Because these lines are unbuffered, three-state 
buffers sho uld be installed if more than a cou ple of ex tra 
chips are added to the bus. 

Software 
The ECB contains a monitor in ROM called Tutor. In 

addi tion to the usual monitor functions, it provides a 
disassembler and a line-by-line assembler. Compared to 
what else is on the market, the monitor alone is worth 

+-- Circ le 102 on inquiry ca rd. 

Speed up system construction and 
prov.ide better performance with Vector's 

- OO&STDB S 
MAINFRAMES 
• Supplied with high performance Faraday shielded 

motherboards. 

• I ntegral card racks with plastic guides. 

• EMI filtered. Fan. Heavy duty power supply. 

• Quality aluminum case with interchangeable slide out 
vinyl finished panels in various colors. 

Mainframe 
$725.00 

I STD BUS 
1/1/ (IEEE P961) 

// VP200 
1/ / " Mainframe 

III 1/// $750 .00 
I II 

/ / I , 

) 
NEW S-100 FUNCTIONAL BOARDS 

RAM 17 - 64K of low 
power static RAM for 
CPU speeds to 10 MHz. 
8800GR 17B . $450.00. 

INTERFACER 1 -
Two RS232 ports, 
50-19200 Baud, 
USART's perform all 
basic I/ O functions. 
8800GIB •. $295.00. 



At a Glance 

Name 
M68000 Educational Computer Board (Motorola pa rt 
# MEX68KECB) 

Manufacturer 
Motorola Inc. 
Microsystems Div ision 
3102 North 56th St. 
Phoenix, AZ 85018 
Distributed by Hamilton/Avnet Elec tronics 

Hardware 
Single-board computer, 6V2 by IOV2 inches, containing a 68000 
microprocessor running at 4 MHz; 16K-byte monitor ROM; 32K­
byte dynamic RAM; two serial 110 ports w ith data rate individually 
selectable from 110 to 9600 bps; MC68230 para"el port/timer that 
provides three 8-bit para"el ports w ith handshaking; audio cassette 
110 ; Centronics-type printer port; and w ire-w rap area . Operation 
requires an external power supply (+5V at 750 mA. +12Vat 100 
mAl, RS-232C-compatible video terminal. and connecting cable 

Software 
16K-byte monitor ROM w ith most of the functions of the 
Motorola Macsbug piUS interpretative assembler, disassembler, 
printer and tape recorder functions, and a series of TRAP #14 
functions that allows user program access to most of the monitor 
data conversion and 110 routines 

Options 
Interface cables to connect computer boa rd to terminals, printers 

Price 
5495 

Warranty 
90-day warranty includes parts, labor, and return Shipping 

Documentation 
Over 450 f:lages, including data sheets on LSI circuits, a software 
manual for the 68000, and a manual on the ECB hardware and 
monitor 

Audience 
Educators, students, hard-core hobby ists, and 68000 systems 
developers w ho would like to use the ECB as a supplementary 
aid 

the price of the board. Table 1 lists the monitor com­
mands provided in Tutor. Most of them resemble those 
of run-of-the-mill monitors, but a few require some ex­
planation. Note the variety of addressing commands for 
Tutor. Most other monitor commands work only in the 
immediate mode (the user enters the explicit physical 
address), but Tutor has eight separate addressing modes. 
The most important of these are absolute, absolute plus 
the contents of an offset register, address register in­
direct, address register plus displacement indirect, and 
memory indirect . 

One of the more sophisticated monitor commands is 
.Rn, which enables you to display and modify any of 
the eight special registers. Remember that the 68000 pro­
grams are intrinsically relocatable. These registers help 
users write position-independent code by being auto­
matically added to addresses specified in Tutor com­
mands. For example, it's generally easier to write ass em-
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bly-Ianguage programs starting at an even address, such 
as 1000 hexadecimal. If you are following the book 68000 
Assembly Language Programming by Gerry Kane, Doug 
Hawkins, and Lance Leventhal (Berkeley, CA: Osborne/ 
McGraw-Hill, 1981), you will notice that all the programs 
in the book start at 4000 hexadecimal. However, if more 
than one program is being used, the others have to 
reside somewhere else in memory. 

Assigning the starting addresses of the routines to off­
set registers makes testing the routines a lot easier. Let's 
try an example. Assume you have a routine that starts 
at 4F7E hexadecimal and you'd like to test a piece of code 
hexadecimal 1A6 bytes from the origin. If adept at this 
sort of thing, you could perform hexadecimal arithmetic, 
come up with 5124, then type GO 5124. An easier way 
of doing this is to set Rl = 4F7E and then type GO 
Rl + 1A6 (or whatever displacement you need) . The same 
technique is used for looking at the nth item of a buffer 
and checking the value in a peripheral chip. 

The block search command (BS) lets you search 
through any block of memory looking for either ASCII 
(American National Standard Code for Information In­
terchange) strings or binary data. This is useful when 
looking for particular memory references, such as I/O 
locations. The block fill command (BF) is useful for zero­
ing memory or buffers or for setting ASCII buffers to 
all space characters. The GO command starts program 
execution at a specified location, but a return from 
subroutine (RTS) will not return to the monitor. To do 
so, you have to use a special TRAP instruction. 

In transparent mode (TM), the ECB acts as a dumb 
terminal to a host computer. Everything received on port 
1 is immediately transmitted on port 2. I was able to use 
the TM command to good advantage when installing the 
ECB in my Heath H-19 video terminal. Internally, I wired 
the output of the H-19 to the terminal port of the ECB, 
and the ECB's host port to the input of the H-19. When 
first powered on, the H-19 talks to the ECB; but once TM 
is executed, it behaves like a normal H-19. 

DU (dump) and LO (load) commands let you dump 
automatically formatted binary files either to or from 
memory. Normally this command is used with port 4 
for a tape recorder or with port 2 to a host computer. 
The VE (verify) command reloads a program saved using 
the DU command and verifies that it matches what is 
is in memory. The contents of memory can be either 
dumped or loaded using the DU and LO commands, 
respectively. Memory is dumped in what Motorola 
designates "S" records, which consist of header and data 
dumps in hexadecimal ASCII. You can use the DU com­
mand with all supported I/O channels (terminat host, 
printer, and cassette tape) . The LO command supports 
input from all but the printer. Because data is transferred 
in hexadecimal ASCII instead of straight binary, 2 bytes 
need to be saved for every single byte of actual data, 
which can be annoying when you have to wait two 
minutes to load a 4K-byte file . 

Probably the two most important parts of the monitor 
are the assembler and disassembler. These features are 



HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 

IBM-PC HARDWARE 
PLANTRONICS, Cororplus 
OUADRAM CORPORATION 
aUADBOARD Multifunction Board 

Full expandabllily from 64K to 256K 
Parallel Pnnter Port 

5 369.00 HAVES 1200 
Internal modem on a card 

TANDON TM 

5 469.00 

5 23200 

Asynchronous RS232 Senal Modem Porl 
Programmable Clock/Calendar 

100-2 320K Dnve 
TANDON ·'SLIM-LlNE·· 

TM50·2 .. . 
OUADLINK . 
AST 

5 25900 
$ CALL 

RAM Disk Drive (software) 
64K stat1s at 

MrCROFAZER Pnnter Spooler 
Pnnt Buffenng from 8K to 512K 
Any Printer 'Computer Combination 
Why wall on 'lour printer? 
Prices start at 

aUADCOLOR I IBM Color Card 
OUAD.COLOR II 640 by 200 . 

$ 299.01 

5 129.00 
$ CALL 
5 229.00 

6 PACK PLUS 64K 364K, ona sar, one par , c/c 
$ 303.00 

QUME'S SUPERIOR 
HALF-HEIGHT 320K DRIVE 

QumeTrak 142 features 
Ceramic RfW Head, 

STB SYSTEMS ·'SUPER RIO·· CARD Advanced Steel Band Head 
Positioner & 4 Drive DaiSY 
Chain capability . $ $229.00 

The Truly uilimate IBM add·on Eight + FuncllOns 
on one card_ 

• 64-256K (786K w opt "PiggyBack" card) 
• Two RS232 ports, one parallel 
• Parallel cable 
• Clock 'calendar • Game Port 
• Serial cable 
• Pnnter Buffer 

§.Imply ! he ~est 

• RAM disk 
5 CALL 

KEY TRONIC. INC. 
Enhanced Word Processmg Keyboard 
Model KB-S1S0 
Familiar key placement for touch-typists Key 
fegends instead of obscure symbols 

5 205.00 

IBM-PC SOFTWARE 
TEMPLE OF APSHAI 
MULTIPLAN 
dBA5E II 
EASY WRITER II 
PFS FILE . 
PFS REPORT 
VISICALC 
COpy II PC . 
FROGGER 

5 29.00 PC TUTOR 
5 185.00 WOODSTAR 
S 457.00 HOME ACCOUNT PLUS . 
5 234. 75 MULTIPLAN 
5 93.95 LOTUS 1,2.3, 
S 83.75 PFS GRAPH 
S 182.95 DEADLINE 
5 29.00 FACEMAKER . . 
5 23.50 

· 5 43.95 
S 301 .95 
S 9150 

· 5 185.50 
· 5 CALL 

.. 5 93.95 
· 5 33.50 

. .. $ 24.95 

~~~~ MILE-HIGH SAVER ~~l$';:!~ 
~ APPLE COMPATIBLE DRIVES '~ iJ W. 

~ FOURTH DIMENSION M~~~~O~CI .~ ! 
~ $219.00 .& 'tI 

~~~~~~~~~~~~~~~~~~~ 

r~~~;:;;;~;;;;;:C7;1 
~ THE ENHANCED IBM ALTERNATIVE ~ 

~ IBM Hardware ;~ft~~ ~",!~,~y ,~a~U~!:~~~I~:p:e; !'28K Iwo senal ~~ 
f1. ports. one parallel port and 8 expanSion slots. Can run MP M 86, OASIS-1 6 MS-DOS 
~ "Super-Pak" Includes MS DOS & C PM 86 operallng systems. Macro -Assembler. 
fl: Diagnostics . Baslca W cOlorgrClphlcs PLUS Perleel Writer. Speller C;:l IC and File, Fast W 
~ co~~~h~ ,~:~eR~:::;~~~su~~:~~n::c~::~':~~ L,ne Onves. 9 momlor . 5 CALL ~ 
~ (amber or green) comes w!MS-DOS super pak CALL ~ 

~~~~~~~~~~~~~~~~~~~ 

APPLE/FRANKLIN HARDWARE 
FRANKLIN ACES-THE APPLE II+IIIE ALTERNATIVES 

ACE 1000 (64K ) 
Upper & Lower Case 
AulomcWc Key Repeat WITH COLOR! 

ACE 1200 (128K) 

Move over \\'t . 

NumellC Keypad 
larg }r power supply with tan 
Call lo r Spec ial package price 

MICRO-SCI A2 Disk Drive 
RANA SYSTEMS - ELITE SERIES 

300% Faster than DISC II 
Elite I (lip to 163K) . 
Ellie II & III 

Compatible Controller Card 
VISTA COMPUTER CO. INC. 
PRESENTS THE V1 200; 

Has evervthlng the tO~~ has pIUS 
Z80 Card ICP M) ;. 80 columns 
Bwlt-In drive, bUlIt·ln color 5 CALL 

5 229.00 MICROBUFFER" 16K 5 209.00 

$ 289.00 
$ CALL 
5 55.00 

VIDEX PSIO Dual Function Card 
Modem and Printer Porls $ 176.00 

MISCELLANEOUS 

ALF PRODUCTS, INC. 8088 Processor : 
Powerful ··IBM"· chip on a card: $ 

Removable mass storage for your Apple! ANTI-STATIC TOUCH MATS 5 
CALL 
68.00 
72.00 
48.00 
35.00 

6 meg (formatted) per 5 diSC canndgj9 Comes 
complete w drive, cable. controller, software 
and one 6 meg Vlstapak cartndge. 

KENSINGTON, System Saver , S 
KRAFT, Joystick S 

Paddles $ 
All for only 

RAM EXPANSION 
Davong (16K) 
Microsoft (1 6K) 
Microtek (BAM 16K) 

80 COLUMN CARDS 
ALS, Smarterm It 
Videx, UltraTerm 

VldeoTerm ComboPkg 
Vi sta, Vison 80 

PRINTER INTERFACES/BUFFERS 
Microtek, RVa·t 1 C par 

Apple Dumpling 16K 
Orange Micro, Grappler + 

Buffered Grappler + 

51298.00 M & R ENTERPRI5ES 
Sup'r Mod Unlversat , 

$ 49.95 Sup'r Fan 
S 75.00 MICROSOFT 
$ 73.00 Softcard W/CPIM Z80 

Softcard Premium Pack 
$ 129.00 Softcard Plus (Franklin) 
5 CALL T & G PRODUCTS 
$ 271.00 Joystick 
S 239.00 Game Paddles. 

Select-a·port . 
Trak-Ball 

SATURN SYSTEMS, INC. 

55.00 
38.00 

5 245.00 
S 495.00 
5 445.00 

43.00 
28.50 
43.00 
47.00 $ 63.00 

5 160.00 
5 119.00 
5 189.00 

Neptune 80 column card w/64K for liE 
5 CALL 

C-ITDH 
PRINTERS - DOT MATRIX MONITORS NEC APC 

Prawnter I - par 
Prownter II - par . 

EPSON 
FX-80, FXtOO 

GORILLA, Banana . .. _ . . ... , . 
IDS, Pnsm 

Mlcropnsm 
MANNESMANN TALLY 

MT1601 . 
MT160L 

OKIDATA 
82A . 
83A . 
84 par 
92 par 
93 par 

ST AR MICRONICS 
GemlnJ lOX 

OUANTEX 
7030 (Dot Letter Quality) 

BROTHER HR-1 
C-ITDH 

Starwrlte( F -10-40 par , . 
JUKI 6100, 18 CPS 
NEC 

3550 IBM plug-in 
n X-101 4, Pin & fnction feed, 

ser & par Interface 

........ 5 CALL 
5 649.00 

· $ CALL 
· 5 209.00 
· 5 CALL 

. . 5 559.00 

$ CALL 
5 CALL 

· $ 419.00 
. . S 706.00 

· $1055.00 
S 499.00 

· S 927.00 

5 CALL 

· 51695.00 

S 884.00 

· $1179.00 
$ CALL 

$1936.00 

$ 516.00 

AMDEK, 300 Amber 
300 Green 
310A including cable . 
Color I composite . 
Color II AGB (IBM compatible) 

GORILLA, Green HI· Res . 
NEC, 1201 Hi-Res, Green 

1203 RGB 
1205 Hi·Res Amber 

TAXAN Amber 
Green . 

USI Amber HI-Res 
ZENITH Green Med Aes 

. S 155.00 
5 139.00 
5 179.00 

... $ 299.00 
5 439.00 
$ 89.00 
5 159.00 

· . $ CALL 
$ CALL 
5 129.00 

· . $ 11 9.00 
· . $ 149.00 

$ 99.00 

DISKETTES & STORAGE 

MEMOREX 10 each SY.. SS/OD 5 CALL 
10 each 51/4 DSIOD $ CALL 

ELEPHANT 10 each Sif4 SSfOD · . 5 19.95 
10 each 5 '1:. OSIOO . 5 26.95 

VERBATIM 10 each 5 V~ S5 DO . 5 25.95 
10 each 5 y~ OSIDD .$ 36.95 

ZtMAG 12 each 5% SSIOD . $ 19.95 
LIBRARY CASE, 51/~ 5 2.50 
DISK BANK, 5 '14 Interlock & sWivel $ 5.50 
DISK FILE,S'!. Elephant "Trunk" $ 21.95 

Color APC, 128K Bytes 01 User Memory, Dual 1 Megabyte FDD's, 
Communlca,tions Controller, Printer Controller, Auto Power off, Banery 
Back-up. 4K CMOS RAM & Hardware Clock/Calendar Programmable 
Character Sel. Detached Keyboard wlProgrammab!e Function Keys & 
Numeric Pad. Mode! H03 S CALL 

MODEMS 
ANCHOR AUTOMATION 

Signalman Mark 1 
HAYES 

Smartmodem 300 
Smarlmodem 1200 
Smartmodem 1200B . 
Mlcromodem II w 'termlnal program 

NOVATION 
CAT (Acoustic) . 
D-CAT 
J·CAT 
Auto Cat 
Apple Cat II 
212 Module (1200 baud opt. for Apple Cat II ) 
212 Appte Cal II (1200 baud) 

..... 5 83.00 

S 211.00 
S CALL 

. 5 459.00 
5 299.00 

. . 5 153.00 
5 168.00 
S 115.00 
5 219.00 

.. 5 273.00 
5 345.00 
S 626.00 

VISIT OUR 
WAREHOUSE OUTLET STORE 

Rocky Mountain Micro, Inc. 
MAIL ORDERS: 10890 E. 47th Ave. 

g~gF:~AL 1-800-862-7819 
Denver, Colorado 80239 TERMS AND CONDITIONS ; 

• NO CREDIT CARD FEE 
IN COLORADO CALL: 303-371-2430 

• Persona! checks (aJlow 10 days to clear), Visa, Master Card. wire translers-, include telephone number 
• COD orders accepted - 5300 maximum - S10 nonrefundable surcharge - All producls factory sealed with manufacturers warranty 
• PO s accepted from qualified customers - Approval needed on all retums - 10% restocking charge unless defective ptus shipping 
• All Colorado reSidents add 3.5% sales lax, City & County 01 Denver residents additional 3.6% sales tax 
• Shipping, Handling & Insurance $5.00 mlnlmllm" 4% UPS ground; UPS Blue label rate quoted at (Ime of order 
• All prices subject to change wlthOlit notice 
• Export orders accepted from foreign dealers. Contact F. L Kleinberg & Co. TlNX 910-940-2517 
• Telephone Order Desk Hours: 8 AM to 6 PM, Monday through Friday, 10 AM to 4 PM Satllrday. Mountain Standard Time 

TECH ASSIST_ & CUSTOMER SERVICE 
CALL 303-371 -2430 

YOUR SATISFACTION IS OUR 
BEST ADVERTISING! 

WE SERVICE WHAT WE SELL 



For Line Surge Suppression 
SYSTEM SAVER provides essential protection to hard­
ware and data from dangerous power surges and spikes. 
Dangerous voltage spikes are clipped off at a safe 130 

level. High frequency noise ~ ~L"\ !" 
Volts RMSI175 Volts dc J' ...L 
is smoothed out before ~~ \ T 
reaching the Apple IT. "m",:::::: ~ 
For Cooling 
Today's advanced peripheral cards generate more heat. 
In addition, the cards block any natural air flow through 
the Apple IT creating high temperature conditions that 

substantially reduce the life 
of the cards and computer 
itself SYSTEM SAVER's 
fan exhausts 15 cubic feet 
of air per minute. 

For Operating Efficiency 
SYSTEM SAVER contains two switched 
power outlets. SYSTEM SAVER efficiently 
organizes your system so that one conven­
ient , front mounted power switch controls ~I 
SYSTEM SAVER, Apple II , ~: 
monitor and printer. The heavy 
duty switch has a pilot light to · [0] ~ 

alert when system is on. You'll ~r'"'lJ1ll 
never use the Apple power switch CJ~ 
again. Also available in 220 /240 Volt. 50160 Hz. 

Easy Installation ~ 
Just clips on. Color l~.1P 
matched to~. " "",,-
Apple IT . '~- / 

. [0] ~ 

@lISTEO "-a~ 

Fits on Apple Stand 

$89.95 at dealers everywhere or order direct by phone or mail. 
For phone or mail orders include $2.50 for handling. New York State 
residen ts add sa les tax. VISA a nd MASTERCARD acce pted . 
Dealer inquiries invited. 

.,..~ KENSINGTON 
I~ MICROWARE 
919 Third Avenue· New York, NY 10022 • (212) 486-7707 
Telex: 236200 KEN UR 
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Photo 2: Th e assembly and disassembly fun ctions, invoked by typ­
ing 01 after a memory display or memory modifiJ coll7l11and. Assembly 
is done line by line-the code at the current //Iemory is fi rst disas­
sembled and followed by a question mark. The programmer then types 
in the correct code, and the original code is overwritten with the new. 
Any value not recognized as a valid op code is disassembled as the 
declare wo rd (DC.W) pseudo op, 

of much greater necessity than their counterparts on an 
8-bit computer. Many times I've hand-assembled 100 or 
so lines of 6502 code, but I wouldn't even think of hand­
assembling more than one line of 68000 code. Each in­
struction must be coded on a bit-by-bit basis, and the 
results must be converted to hexadecimal. 

The assembler is a line-by-line interpretative routine, 
invoked by typing the MM (memory modify) command, 
the starting address, and the DI option. The assembler 
first disassembles the code at the current location, then 
prompts the programmer to enter the new instruction 
to be assembled. The new instruction is then written 
over the original. This process requires a video terminal 
because a printing terminal would type the new instruc­
tion over the old, resulting in illegible copy. Because it 
is a line-by-line assembler, labels can't be used in the 
operand field . Previously defined offsets, however, can 
be used . For forward references (address unknown), the 
* can be used. This generates the code for a jump to the 
location of the operation just assembled. When the en­
tire routine has been written, it can be disassembled and 
the correct memory location inserted at all instructions 
that branch to themselves. 

The disassembler may be invoked in the same man­
ner as the assembler: it disassembles one line at a time . 
To get a complete listing, the MD (memory display) com­
mand can be used with the DI option (see photo 2). The 
listing can be directed to all four 1/0 ports. However, the 



·.Heath/Zenith Users-
Get the Info.rmation You Need: 

Read the only independent magazine with a specific focus on your system-

5.XfIJ1lL the Independent Magazine for the 
Entire Zenith Computer Community. 

Wheth er you use an 
H/ZIOO, H/Z89, Z90, H88, 
or H8-you 'll Find articl es 
in every issue which apply to 
your system. 

Explore CP/M, HDOS, and 
Z-DOS capahilities through 
Sextant's articles. Applications, 
programs, compatible hard­
ware and software, and the 
latest d evelopments in th e 
H eath/Zenith community are 
among th e topics included in 
Sextant on a regular basis. 

Care hdly edited to bring 
you a broad coverage of 
th e Heath /Ze nith community, 
Sextant features include : 
• A broad range of "how-to" 
articles which will help you 
impleme nt system enhan ce­
nl e nts as you need them. 
Read abo~,t how oth er use rs 
have altered th eir systems 
to suit the ir needs-and 
how you can do the sam e. 

• Reviews of products ii-om 
Ze nith and independe nt 
suppliers will help you sort 
out th e questions you 
have about hardware and 
software options you might 
consider. 
• Short program listings, 
including utility programs and 
gam es, give you practical 
options which YOll can imple­
me nt immediately. 
• For your system needs, 
you 'll find over 90 advertise­
ments of compatibl e prod­
ucts in each issue of Sextant. 
Man y advertis ers find th e 
indepe nd ent magaz in e for th e 
entire Ze nith computer 
community the most direct 
medium to market th e ir 
Heath / Ze n ith-speci Fic 
products-you'll Find inde­
pende nt suppli ers with 
products YOll won 't Find 
advertis ed elsewh ere . 

• And, so that you'll he 
inform ed of the latest progress 
and innovations in your 
Heath /Zenith community, 
Sextant provides exte nsive 
coverage of community 
affairs. Read about major 
eve nts in the H eath / Ze nith 
community, as Heath /Ze nith 
users meet to discuss re-
cent developments and future 
projections. Specific com­
panies and individuals are 
highlighted as they make 
Significant contributions to 
th e Heath/Zenith community. 

A Whole World oflnfonnationAbout Your System, Available to You Now. 
Start your subscription today! Call Toll Free: I) ITIII· I .'M 800/341-1522 

Or send in the coupon below to: Sextant, Dept. B, 716 E Street S.E., Washington, DC 20003 • 202/544-0900 
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Send me: 
o 8 issues for $19.94 ($23.00 to Canada) 
o 4 issues for $9.97 ($11.50 to Canada; $14.00 overseas via surface 

mail, $35.00 via air mail) 
o Paym e nt e n c lose d (Ch e cks must h e in U.S. dollars p ayabl e on a U.S. 

hank.) 
o Bill m e 
o C harge m y: 0 Visa 0 Maste rC ard (M C code # _____ _ 

Card # . Expiration c1ate ___ _ 

Nam e ____ _________________ _ 

Addre ss ____________________ _ 

Pleas e all()\,· () to k \\ 'l'e ks i"or cl l' lin.' l"\· oi" , ·our i"irs t iSS LII ' . 

Sextant, Dept. B; 716 E Street S.E. , Washington, DC 2000:3 
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EXPOTEK 
2723 W. Windrose 

Phoenixi Arizona 85029 

1-800~528-8960 
Guaranteed Low Prices 

THIS MONTH'S SPECIAL 
DAISYWR ITER 2000 

CALL 

TANDON 100·2DD $245 
OUADRAMCARDS . . . CALL 
16K RAM CHIPS 

SET OF 9 . $1575 
64K MEM/UPGRADE .... $80 
SOFTWARE ........ CALL 

PRINTERS 
F1040 
Fl055 
1550P 
8510P . . 

CITOH 
$1090 
$1499 

$599 
$345 

COMPUTERS 
ALTOS 

580 ·10 . . .. .... . . $4199 
$5498 
$7680 
$8399 

SILVEREED 
SAVE $ CALL 

586·10 . . . . .. .. . 
586·14 .. . .... .. . . 
8600·12 

ATARI 
SAVE $ CALL 
NORTHSTAR 

ADVANTAGE . . . .. $2150 
W/ 15MB . . . . $4310 

TELEVIDEO 
802 . . . . . . . . . . . . . $2515 
802H .. . . . . . . . ... $4449 
803. . . . . . . . . . . .. $1845 
1603 . .. .... ...... CALL 

TERMINALS 
ADDS 

VIEWPOINT A1 $485 
VIEWPO INT A2 $550 

HAZELTINE 
ESPR IT I . . . . . . $498 
ESPRIT II . . • . . . . . . . $540 

TELEVIDEO 

FOR APPLE 
MICOR SCI A2 . 
RANA E LITE I . 
RANA ELITE III ... 
FOR ATARI 

DATASOUTH 
DS120 . 
DS1BO . 

DIABLO 

$595 
$1169 

620. . . . . . . . . . $895 
630RO. . . . . . . . . $1710 

NEC 
3510 .. . . . .. .. . . 
3550 .. . . . ... . 
7710 . . .. . . ... . . 
8023 . 

$1365 
$1705 
$1900 

$399 

OKIDATA 
SAVE $ CAll 

MONITORS 
AMDEK 

300 GREEN 
300 AMBER 
310 AMBER (IBM) 
COLOR I 

BMC 

ELEPHANT SS/SD 
SCOTCH SS/DD 

$129 
$145 
$199 
$275 

RANA 1000 $375 DYSAN SS/SD . ... $33.00 BX 
(100 MIN. ON DISKS) 

ALL PRICES SUJBECT TO CHANGE 
CUSTOMER SERVICE (602) 863-0759 
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software does not support reading anything other than 
"s" files from the tape recorder, and I have not yet found 
a way of retrieving disassembled listings from tape. 

Motorola does not supply source listings of the Tutor 
program, which could be a pain for anyone writing 110 
routines, but it does support a large number of user­
available routines that can be accessed through the TRAP 
#14 instruction. The TRAP function is the only graceful 
way to enter supervisor mode from user mode. The func­
tion desired is passed as a parameter in register 07. Cur­
rently, 28 different 110 and utility routines are available 
to the user through the TRAP, and 127 additional num­
bers are available for user-defined functions. 

Tutor is the only software available for the ECB. As 
dedicated software hackers get the board, this situation 
will change. I plan to purchase the FORTH source code 
for the 68000, along with the installation manual, from 
the FORTH Interest Group (FIG) . 

Documentation 
When you first open the shipping container, the board 

seems dwarfed by the nearly 500 pages of documenta­
tion that come with the system (see photo 3). The docu­
mentation consists of a 240-page programming manual 
for the 68000, a 130-page manual for the educational 
board, and data booklets on the three major LSI (large­
scale integration) chips on the board-the MC68000 
microprocessOl~ the MC68230 parallel interface adapter 
and timer, and the MC6850 asynchronous communica­
tions interface. 

I've read a lot of computer documentation and have 
found, as a rule, that Motorola documentation is the 
most thorough and intelligible. The documentation for 
the ECB is no exception. Only the source listing for Tutor 
is lacking. The documentation is not simple because the 
computer and its software are complex, but so far I 
haven't come across any problems that couldn't be solved 
by reading the book. Overall, the material reflects a stan­
dard of excellence I would like to see other manufacturers 
emulate. 

Photo 3: The documentation seems to dwarf the ECB. Clockwise from 
left are the Educational Computer Board Users' Manual, data 
books on the MC68230 timer, the 68000, the MC6850 serial inter­
fa ce adapter, and the MC68000 Programmer's ManuaL 



- -- - -- -

Fujitsu, Japan's largest computer 
company, introduces its Micro 16s™ 
personal business computer. The Micro 16s 
combines Fujitsu's knowledge of semiconductor technology and the step-by-step 
quality control in manufacturing that's made Fujitsu Japan's number one 
computer company. 

You'll find the Micro 16s is a complete system. Its price includes the CPIM-86® 
operating system, SuperCalc21M spreadsheet, WordS tat word processing pro­
gram, a high resolution color monitor, and both the Z80i\ 8-bit and the 8086 
16-bit microprocessors. 

With the Micro 16s, you can use over 3,000 8- and 16-bit CPIM® software 
programs available today. In addition, MS':DOS and the multi-tasking Concurrent 
CPIM™ are available as options. 

Micro 16s performance results from its flexibility of design. The Micro 16s 
features expansion slots that allow you to add up to one megabyte of memory, 
hard disks, and local area networking. The design flexibility will also give you 
the capability to add the advanced 16- and 32--:bit microprocessors of tomorrow. 

If you're looking for quality, value, and performance in a personal business 
computer, ask for the Fujitsu Micro 16s. For more information, call toll free 
I-SOO-MICRO 16. Or write Fujitsu Microelectronics, Inc. Professional FUJITSU 

Microsystems Division, 3320 Scott Blvd., Santa Clara, CA 95051. 

CP/M and Concurrent CP/M are trademarks 01 Digit<l ! Aasea rch Corporalion. SuperCaIc2ls a trademark of SorClm CorlXlratlon WordStar is a reglslered trademark 01 MicroPro International. MS is a trademark at Microsolt.Z80 is a registered trademark 01 ZII09, Inc. 
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Photo 4: The EeB fits neatly into a Heathkit H-19 temlinal. Regulated 
power is obtained from the H-19 through the wires in the upper left. 
The serial output of the terminal goes directly to the EeB, and the 
host port of the EeB is wired to the serial output port of the H-19. 
Separate holes punched in the rear chassis are for the cassette and 
disk lIO connectors. 

Homebrew Capabilities 
Although the board is designed primarily for educa­

tional purposes, it has great potential as the basis of a 

Ccompilers 

HOST 6809 PDP· 11" / LSI· II' 8080/ (280) 8088/ 8086 
TARGET TARGET TARGET TARGET 

FLEX'/ UNIFLEX' $200.00 "\',';;'::" 
500.00 500.00 500.00 0 5-9' $350.00 11 11" 

II I '" 

RT· Il ' / RSX· 11" 500.00 
200.00 ";:::'::" 

500.00 500.00 
PDp· 11" 350.00 I L<1'1 

CP/ M' 500.00 500.00 
200.00 ",'::;':: 1 

500.00 8080/ (280) 350.00 ,, 1) ;1 

PCDOS'/ CP/ M86' 500.00 500.00 500.00 
200.00 ",'::;':: I 

8088/ 8086 350.00 I"'" 

homebrew project. In fact, that was my prime :mbtiva­
tion in buying the board. Because it starts out with an 
excellent monitor, 32K bytes of RAM, and some basic 
I/O functions, I was already on the way to having a sys­
tem with reasonable capabilities. 

I wanted video capabilities, so I installed the board in­
side a Heathkit H-19 terminal (see photo 4) . The EeB 
draws only a few watts, thus there is no problem with 
it using the H-19 power supply. The serial output of the 
H-19 board goes directly into the ECB board, and port 
2 of the board hooks to the DB-25 connector on the back. 
In this way, the system acts like a normal H-19 terminal 
when the program is in transparent mode. 

Because I soon tired of loading programs from tape 
and had an old 8-inch disk drive I had picked up at a 
swap meet, I decided to construct a disk controller. The 
design I used is a modification of Nicholson and Camp's 
"Super Simple Floppy-Disk Interface" (see May 1981 
BYTE, page 360). The interface turned out to be even 
simpler on the ECB because the 68000 is fast enough to 
perform some functions in software that had been im­
plemented in hardware on the original design. 

Conclusions 
If you are interested in learning about the 68000, and 

particularly about 68000 assembly language, the ECB is 
hard to beat. Even if you already have a 68000 develop­
ment system, the ECB is valuable for writing and testing 
short routines. 

The monitor program alone, which includes an assem­
bler and disassembler, is worth the price of the board. 
I expect a 16K-byte monitor to be very powerful, and this 
one is. 

The Motorola documentation is excellent but lacks a 
source listing of the monitor program. However, most 
of the important I/O and conversi0n routines are avail­
able through the TRAP #14 function .• 

Robert W. Floyd (1123 Kainui 0,:, Kailua, Hi 96734) works as a physicist 
at the Naval Ocean Systems Center, Hawaii Laboratonj. 

• FULL C 
• UNIX· Ver. 7 COMPATABILITY 

• NO ROYALTIES ON GENERATED CODE 

• GENERA TED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAYBE 
INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE A VAlLABLE FOR $250000 

408-275-1659 
' PCDOS is a trademark of IBM CORP. MS DOS is a trademark of MICROS OFT. UNIX is 
a trademark of Bell Labs. RT-II / RSX-II / PDP-II is a trademark of Digital Equipment 
Corporation. FLEX/ UN/FLEX is a trademark afTechnical Systems consultants. CP/ M 
& CP/ M86 are trademarks 0/ Digital Research. OS~9;s a trademark of Microware & 
Mo torola. 

TELECON SYSTEMS 
1155 Meridian Avenue, Suite 218 

San Jose, California 95125 
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THE HARD PART IS MAKING SURE '. 
THEY STAY THAT WAY. 

A disk is built with certain safeguards. That's why most disk makers 
offer guarantees that the product you receive comes to you error free. 

We at MemtekProducts are concerned that the minidisk remains 
error free. Every time you use it. After exposure to dust, cigarette 
smoke, fingerprints, even wear caused by your computer. And so, we 
have built safeguards around the disk, as well, 

Memtek Produds' latest innovation ••• 
acknowledgment of a real world 
beyond the laboratory. 
The hub ring. Designed to prevent Olif minidisks from jam-
ming in your machine. Rigid. Durable. Reinforced. . 
The coating. A critically-controlled coating of high-energy 
magnetic exide particles that covers the disk's surface, which is then 
micro-poushed to improve head to disk contact, preventing 
dropouts, lowering head abrasion. . 
The lubricat~on system. A constant lubricant protects both the 
disk surface and the drive head from wear. . 
The sleeve. Comes with a soft liner that protects the disk while 
gently cleaning the surface. 

The guarantee. 
We'll replace, free, any 
minidisk if it fails to 

accurately store and 
retrieve data due to a 
defect in materials or 
workmanship for up to 
5 years from date of 

purchase. Simply mail the 
disk back. 
The Memtek lineup. 
Premium, double and quad 
density minidisks as well as 10-
and I5-minute computer 
cassettes and a 5);4" disk drive 
head cleaner. 

I 

MEMTEKPACDUCTS 

M S GLESIOEO·OOUBLEOENSITY 

WEPLIY 
. FOR KEEPSTM 
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Only 
the Texas Instruments 
Professional Computer 
offers these 7 advantages 

that add up to more computer 
for your money. 

If you're a smart business profes­
sional, you want a business computer 
that gives you the most productivity 
power for your dollar. For you, Texas 
lnstruments has the answer: the TI 
Professional Computer. With seven 
obvious advantages that make buy­
ing TI make sense. 

The Disk Storage 
Advantage. 

The TI Professional Computer gives 
you standard 320K floppy disk stor­
age. That's twice the standard data 
storage of the leading competitor. 

The Function Key 
Advantage. 

We give you 12 function keys that 
you can easily preprogram to make 
your work simpler and easier. The 
best the competition can do is 10 or 
fewer function keys. 

The Keyboard 
Advantage. 

Our standard touch-typing layout 
makes word processing as easy as sit­
ting at a typewriter. The separate 
numeric and cursor control keypads 
let you isolate information and enter 
numbers for spreadsheets more 
quickly. And with our isolated edit! 
delete keys, you'll never have to 

worry about accidentally erasing val­
uable data. 

The Monitor 
Advantage. 

Our monitor gives you 40-50% 
better resolution than the leading 
personal computers. Which means 
you get clearer displays that are easy 
on the eyes. And some of the sharp­
est graphics possible today. 

The Software 
Advantage. 

Theres software ava ilable now for 
the TI Professional Computer that 
meets virtually every professional 
and small business need. And with 
our memory expansion board, you 
can use advanced integrated software 
like Lotus 1-2-3 ™ to help you do 
several kinds of work without 
changing programs. 

The Expandability 
Advantage. 

Our standard features like the floppy 
disk controller and printer support 
are built-in so they don't take up the 
valuable expansion slots you'll need 
for adding optional features like 
communications and up to ten 
megabytes of hard-disk storage. 
Which leads to one of our most 
exciting advantages .. . 

The Future Enhancement 
Advantage. 

N o one wants to buy a personal 
computer that's already on the road 
to obsolescence. Thats why we're 
developing exciting new features 
that you can easily add to your 
TI Professional Computer-like 
speech recognition. Imagine being 
able to say, "Spreadsheet, please" 
and having it appear instantly on 
your monitor. This and more will be 
available this fall. 

One additional benefit makes the 
TI Professional Computer especially 
attractive - the price. Feature for 
feature, dollar for dollar, you'll get 
more computer for your money. 

Get the business computer that 
puts these benefits to your advan­
tage. Visit your TI authorized dealer 
or write: Texas Instruments Data 
Systems Group CA, Dept. 062BY, 
Po. Box 402430, Dallas, 
TX 75240. Or call toll-free: .Jj2. 
1-800-527-3500. ~ 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. 

Copyright © 1983 Texas Instrumems 261477 -Rl 
\-2·3 and Lo{Usan.: trademarks or LotliS Development Co'lXlrarion 
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You don't need a computer 
to talk to another computer. 

DISPLAY (VP3012D). High 
performance, 12" diagonal, 
non-glare, green phosphorus ____ 
screen. 

RESIDENT MENUS. User-friendly 
terminal set-up and 
phone directory maintenance 

DIRECT CONNECT MODEM. \ 

BUilt-In, 300 baud, \ \ 

AUTO ::::"::::::::::t,:,~::W'\ 

VIDEO OUTPUT. Selectable 80 
or 40 characters x 24 lines 

TV OUTPUT. Displays 
40 characters x 24 lines 
on Ch. 3/ Ch. 4 of standard TV set. 

MEMORY BACKUP. Minimum 
48-hour storage of directory, log­
on and other parameters without 
plug-in power. No batteries 

of up to 26 stored phone numbers, .~~~~~~~~I~t~g~ voice or data base calls. ____ ~ 

/ requ ired. 

./ FUNCTION KEYS. User 
.-r programmable or 

downloadable AUTO-LOG-ON. Enters information 
automatical ly after auto dialing.---...... from host computer. 

The new RCA APT (All Purpose Terminal) expands your 
data communications capabilities for a lot less money. 

For business, professional and personal 
data communications, you'll find more user­
friendly features and greater communications 
capabilities in the RCA APT than in other termi­
nals selling for up to three times the price. 

The new APT terminals are ideally suited 
to multi-data base time sharing and dedicated, 
direct computer-connected applications. They 
feature menu-controlled operation and a pro­
grammable " personal ity" to match specific 
communications requirements for your data 
bases. 

A single keypress can dial a stored num­
ber, send the log-on sequence to the host 
computer, and return terminal control to the 
user. Password protection prevents unauthor­
ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 

OTHER FEATURES 
RS232C port for direct computer connections at data rates to 
9600 baud, or for connecting high speed modems and other 
accessories. Parallel printer port for hard copy. Numeric 
keypad, can dial phone numbers not in terminal directory. 
Built-in speaker with adjustable volume control for audio 
monitoring of phone line. Smooth scroll display. Automatic 
screen blanking to reduce possibility of burn. Briefcase size: 
17" x 7" x 2". Weight: under 4 Ibs. 
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Quite simply, matching features with price, 
there is no other professional quality terminal 
available today that can' do as much at such 
low cost. 

APT terminals list for $399, in your choice 
of full stroke or membrane keyboard versions. 
Either style is also available with a display 
monitor for $598 list. The data display monitor 
alone, VP3012D, $229 list. 

For more information-or to order­
call 800-233-0094. In Penna., call collect to 
717-393-0446. Or write for fully descriptive 
brochure to RCA MicroComputer Products, 
New Holland Avenue, Lancaster, PA 17604. 
OEM and dealer pricing available. The new 
RCA APT. Expansive. Not expensive. 

APT VP3801 . Flexible 

version 
designed for 
travel and hostile 
environments. 

ROll 
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Sofhlrare Revie., 

Fancy Font 
Increase the versatility of your Epson printer 

by Paul E. Hoffman 
Since before the age of wooden presses, typographers 

have been concerned with designing typefaces to suit 
specifications and tastes; that concern continues in this 
day of dot-matrix machines. Softcraft has released a pro­
gram called Fancy Font that lets Epson printer users 
design their own type styles. 

Epson printers, because they use dot-addressable 
graphics, are capable of considerable versatility; however, 
modifying your own program to directly control each pin 
in the Epson's print head is a difficult and time-consum­
ing task. 

With the Fancy Font system, you can alter the size and 
style of characters and create unique symbols. This easy­
to-use package runs under CP/M-80 or PC-DOS and 
works with any MX-80, MX-100, FX-80, or FX-100 printer. 
(The MX series must have Graftrax graphics chips; all 

Style Sizes 

Roman regular 8. 10, 11 . 12. 18. 40 

Roman italic 10. 11 . 12. 18 

Roman bold 10. 11 . 12, 18 

Roman subscript 8 

Roman superscript 8 

Sans serif regular 8, 10. 11 , 12, 18 

Sans serif italic 12 

Old English 18,20, 40 

Script 12, 14, 18, 20, 40 

Special characters 12,20, 40 

Table 1: Sizes of fonts supplied with Fancy Font . All sizes are 
given in points; 1 point is equal to 1/ 72 of an inch. 

FX printers come with the Graftrax installed.) With just 
a few additions to your text files, you can print in roman, 
italic, sans serif, Old English, script, or a font of your 
own design. 

Fancy Font achieves a very high quality print by using 
the Epson's dot-addressable characteristics-it prints the 
necessary dots for each line, moves down a fraction of 
a dot-width, prints the line again, and so on, six passes 
per line. Although this procedure makes printing your 
final draft quite slow, the output is significantly more 
attractive than the standard type style available. 

The people at Softcraft have apparently gone to great 
lengths to make Fancy Font a usable program; they've 
packaged extensive command-line options, help mes­
sages at all prompts, informative error messages, and, 
most important, a complete and well-written users 
manual for $180. The market for Fancy Font includes 
anyone with a CP/M-80 or PC-DOS machine and an Ep­
son printer who wants a variety of type styles. 

Features of Fancy Font 
Fancy Font, loaded with features, lets you customize 

output to fit your needs . As a result, you can actually 
come up with new uses, instead of a list of wishes, for 
the system . This flexibility is important to anyone who 
uses a computer for different applications. 

One of the package's most apparent features is the 
number of predefined fonts it offers . The 33 font files 
(see table 1) provide enough latitude that you will prob­
ably never need to define your own font. The fonts are 
very well designed and resemble closely the type from 
a standard typesetter; examples of each font are shown 
in figure 1. 

You can have as many as 10 fonts active at anyone 
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These are Roman regular, Roman italic, and Roman bold. 
Many people prefer the Sans Serif regular or Sans 5 eft'! Ita/ic, 
~ Iil4 ~ ~~ ~ ~-~ ~ w.., ~~ :I~fd ~ ~ 

Q)lb l£ng11s11. 
Figure 1: Samples of the type styles provided with Fal1cy FOl1t. 

time. Fancy Font tries to load into memory as many fonts 
as possible in order to reduce disk access time, but it 
will swap fonts in and out of memory as necessary. You 
probably won't use more than three or four type styles 
in anyone document, but you might have many files 
with the special symbols and characters you create, and 
you may want to use different sizes of one style for things 
such as headings, body, and footnotes. 

You need to make only minor modifications to your 
current text files to accommodate Fancy Font. All format­
ting commands are given with a backslash and can be 
inserted in-line. The commands let you space vertically 
on the page with accuracy to 1/72 of an inch, space 
horizontally with accuracy to 1/120 of an inch, justify text, 
substi tute strings specified on the command line, and 
a host of other functions (see table 2). 

Tables are especially easy to format with Fancy Font 
because you can specify both relative movements (from 
your position on the page) or absolute movements (from 
th e top or left margin). 

Command 

fn 

vn 

wn 

h 

in 

an 

p (or' L) 

t (or I) 

u 

c 

Description 

Switch to font number n 

Move down n/72 inches 

Move to n/72 inches from the top of page 

Move right by 1/120 of an inch 

Move right n/120 inches 

Move to n/120 inches from the left margin 

Go to next top of page 

Move to next tab stop 

Toggle underlining 

Center the current line 

Make the current line flush right 

b Break the current line 

j Turn on justification 

k Turn off justification 

dn Print ASCII character n 

sn Substitute string number n 

s# Substitute the current page number 

sf Substitute the current filenarrie 

Table 2: Formattil1g commands in Fal1cy FOl1t. These commands 
may appear anywhere 011 a line of text. They are all preceded by 
a backslash (e.g., \ c). 
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Because Fancy Font works with any text editor, you can 
type in the text you want to print, then add the format­
ting commands afterward . Unfortunately, Fancy Font 
does not format paragraphs, so each line has to be the 
right length; however, with the justification command, 
there is a reasonable amount of leeway. Many text editors 
let you set the margins for their own paragraph filling; 
you can simply adjust these to the ones you choose in 
your Fancy Font output. 

People rarely agree on how they like their text to look, 
so Softcraft has included an editor that lets you change 
the characters provided . Though it's not quite as easy 
to use as the formatting program, the new user can pick 
it up fairly quickly. The program lets you modify existing 
fonts and create your own. Figure 2 shows three letters 
as they appear on the distribution disk and after modi­
fication using Fancy Font. It took less than two minutes 
to make the changes. To modify characters, you choose 
a character set for the originals and instruct Fancy Font 
to save each character as a file of asterisks, each asterisk 
representing a dot to be printed . You then edit each file, 
asterisk by asterisk, shaping the letters to your prefer­
ence; for example, you can add asterisks to make char­
acters bolder or wider and remove asterisks to make 
characters lighter or more narrow. 

You may want to create special characters that do not 
correspond to ASCII (American National Standard Code 
for Information Interchange) codes. The Fancy Font sys­
tem contains a program called Cfont that lets you select 
characters from the Hershey set, a collection of graphics 
symbols and letters, and insert them in your own fonts. 
Of course, you can also modify these characters the same · 
way you modify the ASCII characters. 

Figure 3 shows an AND gate in a shaded box and the 
input to the formatter that made the figure. The gate was 
created with a text editor, and the shaded box was sup­
plied as a combination of the characters in one of the 
special fonts . In font 0 (the supplied special-character 
font) , b makes the vertical line and g makes the box. In 
font 1 (created with the electronic symbols), A genera tes 
th e AND gate. 

With the Hershey set's four type styles and almost 1600 
symbols (including Greek, Hebrew, and Russian char­
acters), you may think you have all the printing charac­
ters you would ever want. One of the nicest features of 
Fancy Font is that its writers knew this would not be the 
case and that you would want an easy way to create your 
own characters. 



Here are just a few ways PENPAD® 
can be used: 

ORDER ENTRY 

STA61LrTY Of TI-E ElE"NZ94£ RrNiS 

"'!\'H \ n +- 2Hz. 

ttC~CH /G.H 
1,3 - c,yc IDN£KADrtN. 

Il.!'\.. 
~ Ha6 JM .. 

""CH~< 

AH· -55". 4 
~PEClkO : 

2 J( (- .l.8.e;). -57,2 

SCIENTIFIC 
EQUATIONS 

MEMO 

REPORTS 

CONTROLS AT THE 
TOUCH OF A PEN 

CAPITAL GAINS CHAAT 

INDUSTRIAL AND 
BUSINESS GRAPHICS 

Only PENPAD® allows you to perform the functions of a keyboard, 
mouse and graphics tablet with a single, friendly means of input-
a pen. 

Only PENPAD® has Dynamic Character Recognition which converts 
your own handwriting into characters and displays .them on the screen as 
if they were typed on a keyboard. 

Only PENPAD® lets you compose text and graphics on the screen 
simultaneously. It combines the freehand capability of a multi-color high 
resolution graphics tablet with Dynamic Character Recognition and 
enables you to switch between text and freehand modes instantly. 

Only PENPAD® puts the cursor in your hand at the point of your pen. 
Write anywhere or touch user-programmable function areas on the tablet. 
You can design function areas in any size or location on the pad and 
point to objects and icons at the touch of a pen. 

Not only can PENPAD® draw circles around a keyboard and a mouse, 
it also lets you enter text by handprinting, select your own commands, 
use objects and icons, and sketch out rough ideas ... all with one hand tied 
behind your back. 

• PENPAD® works with most popular PC's like IBM, Apple, Wang, DEC, Seiko, and others. 
• Software product developers call for special opportunities. 

Circle 355 on inquiry card. 

Pencept, Inc. 39 Green Street, Waltham, Massachusetts 02154 0 Telephone: (617) 893-6390 I'ENCEPT 



Before Fancy Font begins formatting your text, you can 
give commands that set margins, substitute strings, and 
print the copy you need . You can give these parameters 
(see table 3) on the CP/M or PC-DOS command line, 
have them stored in the PFONT command file for repet­
itive use of the formatter, or enter them interactively. 

The interactive input for these parameters is especial­
ly easy to use; every software company should be as 
helpful in guiding users as Softcraft is. At any prompt, 
you can type a ? to get more information about what 
your options are at that point . You can also type a & to 
find out all of the current values, a < and a filename 
(a la Unix) to get more parameter commands from a com­
mand file, a Control-V to get a general help message, or 
a Control-C to quit (the system asks if you are sure before 
tossing you back to the operating system). 

While your file is printing, you can abort the printing 
of an individual page by typing a Control-P, abort the 
rest of the current file by typing a Control-F, or abort 
printing completely by typing a Control-Co Perhaps this 
seems like an excessive number of features, but once you 
start using Fancy Font you will probably want them all. 

Disadvantages 
Fancy Font is a very useful program; however, it has 

two disadvantages. First, because the program requires 
six passes over each line (and prevents the printer from 
running bidirectionally), it takes an incredibly long time 
to print anything. Second, the forma,tter does not know 

At a Glance 

Name 
Fancy Font version 1.7 

Type 
Text formatter for enhanced prin ting with Epson printers 

Manufacturer 
Softcraft 
8726 South Sepulveda Blvd .. Suite 164 1 
Los Angeles. CA 90045 
(213) 82 1-8476 

Price 
SI80 

Format 
5 y., - or 8-inch floppy disk for CPIM, Apple CPIM, Kaypro. Epson 
OX-IO. Osborne. and IBM PC-DOS; files can be transferred to a 
hard disk 

Computer System 
CP/M-80-based system w ith 48K bytes of usable RAM or IBM PC 
w ith PC-DOS; Epson MX-80. MX-IOO, FX-80, or FX-IOO with Graf­
trax PROMs; full 8-bit parallel or serial printer interface 

Documentation 
94 pages. including nine appendixes and a table of contents 

Audience 
Users who want high-quality. fancy printing from an Epson 
MX-80. MX-IOO, FX-80, or FX- IOO 
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Old: 
New: 

XYZ 
XYZ 

Figure 2: The top line shows characters from the distribution disk. 
The bottom line shows those ch.aracters modified using Fancy Font. 

[II 
.. ....... . 
:att>fi 
'.:::-::,:::::.:;:::».:,:, 

\ lObgb \ a0003 \ llA 

Figure 3: An AND gate in a shaded box and the line of text used 
to produce it . The AND gate was designed with a text ed itor and 
made part of a font of electronic symbols. 

Command Description 

FI Name of file(s) to print; up to 15 may be specified 

FO Name of fonts to use; up to 10 may be specified 

RD Rough draft mode; this allows two faster. but lower-quality, 
print modes 

EP Use normal Epson fonts, including compressed. ex-
panded, double-strike, etc. 

SO Screen display 

SU Strings to substitute for 

FP First page to print 

LP Last page to print 

CF Concatenate files without a page break 

LM Left margin 

SP Spacing between lines 

TM Top margin (between page top and text) 

BM Bottom margin (between text and page bottom) 

HM Heading margin (between page top and header) 

FM Footing margin (between footer and page bottom) 

PL Total page length in inches 

LW Line width 

HL Heading li ne for top of page 

FL Footing line for bottom of page 

NF Suppress header and footer on first page 

PP Pause between pages for paper insertion 

PF Process formfeeds 

PN Initial page number 

CI Change command indicator 

IS Set initialization string 

PG Enable vertical margins 

TB Set tab stops 

Table 3: Parameters to the PFONT command, 



TSK Electronics Corporation 
18005 Co rtney Court 

City of Industry, CA 91748 

(213) 810·1291 

Circle 483 on inquiry card. 
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~ Offer Expi res 11 / 15/83 - ~ 
~ ~ 
~ ~ 
~ ~~~,~~,~,~''''''''~'''''''~,,~ ~ 
~ ~ 
~ "THE COMPUTER-LINE" ~ 
~ Product Information & Order Lines: ~ 
~ California ~ 
~ 1-800-255-4659 / 1-213-716-1812 ~ 
~ ~ 
~ Colorado ~ 
~ 1-800-525-7877 / 1-303-279-2848 ~ 
~ Customer Service & Order Inquiry: ~ 
~ 1-213-576-6468 ~ ~ ~ 
~ ~ 
~ ~ 
~ Open 7 Days A Week ~ 
~ Mon.-Fri. 7 am to 8 pm / Sat.-Sun. 8 am to 6 pm ~ 
~ ~ 
~~~"'''''~''''''''''''~'''''~~~~'''~~'''''~~'''''''''''''''~~'''''~''''''''''~ 
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how to wrap paragraphs; the lines in your input file must 
be the correct length when you run the formatter. 

The lack of paragraph wrap is a program deficiency 
I hope will be rectified in future releases of Fancy Font. 
Although Softcraft claims you can generally guess the 
correct line length, you will more than likely need to go 
through two rough drafts to get the line lengths right. 
It would be much handier for Softcraft to simply figure 
out how many characters can fit on a line (accounting 
for differences in character sizes) and break the line at 
the nearest word . 

The slow printing speed is necessary for Fancy Font 
to produce high-quality type. To partially alleviate this 
problem, Softcraft gives you three choices of type for 
rough drafts: two lower-density print modes and the 
straightforward Epson typeface. You can look at rough 
drafts of your work, then print out the final copy later. 
The two rough-draft modes run about three and four 
times faster than the final draft mode but about half as 
fast as the Epson font mode. In the high-quality mode, 
it takes 10 to 15 minutes to type an average page of text . 

Documentation 
As you would expect from a program with an excellent 

user interface, the manual is clear and easy to read. The 
text begins with an example of how to start printing with 
Fancy Font and explains all options and parameters in 
detail. 

The nine appendixes cover everything from using 
Fancy Font with Words tar to the internal formats of the 
font files. They also show samples of the different type 

,styles and all of the characters in the Hershey set. The 
back cover serves as a reference card for the formatter 
parameters and options. 

The people at Softcraft, very responsive on the tele­
phone, are more than willing to answer detailed tech­
nical questions. 

Conclusions 
Fancy Font will give your CP/M-3~ or PC-DOS com­

puter a new way to present text. The system's resolu­
tion is quite good (it can be improved by reducing the 
printed output with a photocopier), and the program 
is very easy to learn and use. 

Although the final output takes a significantly long 
time to print, its high quality is usually worth the wait. 
Also, being able to design your own characters and sym­
bols frees you from having to cut and paste them on 
printed pages. 

The number of Fancy Font's print features is im­
pressive. For anyone with art Epson printer, Fancy Font's 
ease of use makes it a package worth considering. The 
price of the package is fair compared to others on the 
market, and its capabilities make it a very good buy .• 

Paul E. Hoffmal1, president of Proper Software (Suite 1024, 2000 Cel1ter 
St ., Berkeley, CA 94704), writes manuals for mal1Y microcomputer compal1ies 
il1 the Sal1 Francisco area. 



The Well-Tempered Cross-Assembler 

Development Tools That Work 
Avocet cross-assemblers are fast. reliable 
and user -proven in over 3 years of actual 
use . Ask NASA. IBM. XEROX or the hun­
dreds of oth er organiza ti ons that use them . 
Every time you see a new microprocessor­
based product. there's a good chance it 
was developed with Avocet cross­
assemblers . 

Avocet cross-assemblers are easy to use 
They run on any computer with CP / M' 
and process assembly language for the 
most popular microprocessor families . 

5 1/4" disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM 
PC, Kaypro , North Star, Zenith, 
Televideo, Otrona, DEC. 

Turn Your Computer Into A 
Complete Development System 

Of course. there's more . Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and fin a lly 
cast it in EPROM: 

Text Editor VEDIT -- full -screen text edi­
tor by Compu View. Makes source code 
entry a snap . Full -screen text editing. plus 
TECO-Iike macro facility for repetitive 
tasks . Pre -co nfigured for over 40 terminals 
and personal computers as well as in user ­
configurable form . 

CP / M-80 version. $150 
CP / M-86 or MDOS version $195 
(w hen ordered with any Avocet product) 

ROM Simulator -- ROMSIM by Inner Ac ­
cess eliminates need to erase and 
reprogram EPROM Installed in an S-100 
host, ROMSIM substitutes RAM for 
EPROM in externa l target system 16K 
memory can be configured to simulate the 
2708 , 2758 , 2716, 2516 , 2732, 2532, 
2764. 2564 in either byte or word 
organization. Avocet 's configurable driver 
makes loading of HE X or COM files fast 
and easy. 

From $495 depending on cabling and 
RAM insta lled. 

Circle 53 on inquiry card. 

Avocet Target 
Cross-assembler Microprocessor 

XASM05 6805 

XASM09 6809 

XASM18 1802 

XASM48 8048/8041 

XASM51 8051 

XASM65 6502 

XASM68 6800/01 

XASMZ8 Z8 

XASMF8 F8/3870 

XASM400 COP400 

XASM75 NEC 7500 

(Coming soon: XASM68K .68000) 

EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without th e need for per­
sona lit y modules . Se lf -contained power 
supply . accepts ASCII commands and 
data from any compute r thro ugh RS 232 
seria l in terface . Cross-assembler hex ob­
ject files can be down-loaded directly. 
Commands include verify and read. as 
well as partial programming . 

PROM types supported 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32. MCM8766, 2564, 2764, 27C64, 
27128,8748,8741,8749,8742,8751, 
8755. plus Seeq and Xicor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as they are introduced .) 

Programmer $389 
Options include : 

Software Driver Package. $ 30 
RS 232 Cable $ 30 
8748 family socket adaptor $ 98 
875 1 family socket adaptor. $174 

Before Johann Sebastian Bach developed 
a new method of tuning , you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 

Before Avocet introduced its famil y of 
cross-assemblers, developing micro-pro­
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive . 

But with Avocet's cross-assemblers , a 
single computer can develop software for 
Virtually any microprocessor t Does that 
put us in a league with Bach? You decide. 

CP/ M-86 
CP/M-80 MSDOS" 

Version IBM PC 
Versions 

$200.00 $250.00 
each each 

$300.00 
each 

$500.00 $500.00 

Call Us 
If you're thinking about development sys­
tems, call us for some straight talk. If we 
don't have what you need , we'll help you 
find out who does. If you like , we'll even 
talk about Bach. 

V ISA and Mastercard acr:epted : All popular disc formals now 
available .. please specify . Prices do nOl include shipping and 
handling .. call for •• act quotes . OEM INQUIRIES INVITED. 

"Trademark of Digital Research • "Trademark of Microsoft 

AVOCET .,,­
SYSTEMS INC. 
DEPT. 1083·8 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 
800-448-8500 
TLX467210 
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BUY OF THE MONTH 
BMC 800 mod. 20 

A Unique Computer 
at a Unique Price 

Made by Okidata in Japan, with all the quality you have come to ex­
pect from this manufacturer, and unique features to appeal even to 
the most discriminating buyer: 

Completely integrated computer: Z-BOA CPU (optional: 8086 CPU) 64K - 1 MB 
RAM, 2 Floppies BOO KB (optional: 2 removeable Hard Discs 12.3 MB) , 12" display 
(mono/color) .. optional light pen , high-res. graphics (B shades grey/B colors) , ROM 
port w/EPROM programming capability, clock & calendar, AND a 140 CPS dot-matrix 
printer built-in : A complete screen dump requires only a single key press , and your 
most intricate graphics are immediately reproduced on plain paper! Standard soft­
ware included: CP/M, BASIC, WordStar, SpeliStar, MailMerge, CalcStar. 
Computer, built-in printer & a~ other features listed above: 

Monochrome Model; LIST $1995 ... . . 
Color Model ; LIST $2995 .. . . . .... .. . ... . 

~o~~~g~~~~ B-2Q 
tasking m!c~,o on the m~~::i : ~e~~~ 
many mini S, yet priced 
parable to many a-bit syste~~m-
16-blt, 128K-512K RAM . . 
degradation. Hard disk ~~u:~~sM~ ~ 16 intelligent workstations with no 

~~~~u~~~;~k~o:~~~i,n~uftt~~~ & utij~~~~ . ~~~e~~~~n~~~~~~~~p~t~:~! 
~Ht~r".!lnal emulation (All BurroUgh~ ~~:;rocesslng, telecommunications 

e p screens). are Include training diskettes & 

B-21-6 Master/workstation incl d· 
Sys. & choice of BASIC/pascalic~~PoILa/YF' 1rtFIOPPy & 15 MB Hard Disk Dper 
B-22-CP CI a ran Incl .. . uster workstation, 132 col dis la I . . ............ List $B745 
All B-20 systems installed on . P y., high-res . graphics . List $4595 

Ice at extremely low cost. Derl~~~;g~iri~:t;~~i~~e Burroughs on-site serv-

FLOPPY ~~!~~TIh~!azine 
The very lowest p.nc~s for NA . f r ~urself\ 
or any other publicatIOn and pr.ove It °ttls reinforced hub, in-

All prices beloW of f.lrst-Quallty dlske , of 10 (no "private 
dividual envelopes, onglna!, :actory boxes 
label" reiects or " genencs .) . LIST SPECIAL 

$3 .55 $1.49 
NASHUA5114"S.S.,5.d . .. .. .. ...... . .. .... 4.00 1.84 
NASHUA B" 5.5., s.d .. .. · dtn~; 5_Y~~r · M~~~lacturer ' s Warranty! 
~\I N~SHU~ diskettes carry uncon 110 - 3 98 1.89 
CONTROL DATA 51~_< 5.5., d.d . . .~. 99 4.20 1. 

3-M 5114" 5.S., d.d. . 6.00 2.99 
3-M 5114" d.5., d.d. 5.55 2.19 
3-M B" 5.S., d.d. . . . . . . . . . . . . . . . . 7.10 3.49 
3-M 8" d.5., d.d ...... ·':'>1 . ~-~~o~~~l ~~~ 50/0 tor credit cards orlor 
MI I um Order 5 boxes (add 2,,-/0 or ' 
pu~c~ase orders trom approved organIzations. 

SOFTWARE 
MS-DOS & APPLE & CP-M 

Multiplan 
MultiTool Budget Anal. 
Supercalc 
Wordstar 
QuickCode 
dBASE II 
ZORK I, III , III 
MS-DOS & APPLE 
VisiCalc 
VisiSchedule 
VisiTrend-Plot 
Versa-Form 
SuperText Prof. 
Personal Investor 
MS·DOS & CP/M 

YOUR 
LIST PRICE 
275 179 
150 111 
195 129 
495 263 
295 212 
700 391 

49 39 

250 
300 
300 
389 
175 
145 

179 
218 
218 
256 
88 

105 

Friday 295'96 
Dow-Jones Conn. 50 36 

CALL 
CALL 
CALL 

Cache/Q 
Encryptor 
Citation 
SpellBinder 
Final Word 
BSTAM 
MS-OOS 

495 
300 
200 

274 
215 
144 

PeachText 5000 395 258 
357 
357 

Lotus 1-2-3 495 
ATI Power (PC) 75 
ATI Power: Wordstar/ 
Supercalc/MBasic/Multi­
PlanNisiCalc/dBASE/Easy­
WilIer II/Easy Filer 
(each) 
Target Fin. Model 
Condor I Database 
Condor III Database 
Home Acct. Plus 
1 st Class Mail 
Property Management 
Write On 
Real Estate Invest. 
Random House Thes. 
Money Decisions 
Deadline 
Star Cross 
PC Text 
Window 
Wordtrix 
Joysticks (Kraft Sys.) 
Mince 
Final Word 
Scribble 
Cross Talk 
StatPack 
The Word Plus 
The Personal Investor 
RM/COBOL 
RM/COBOL Runtime 
Job Cost System 
File Manager Plus 
Advanced Visicalc 
VisiWord 
VisiSpel1 
Desktop Plan 
VisiDex 
Bus. Forecast Models 
Move-It 
Wordmate 
PFS: File 
PFS: Write 
PFS: Graph 
VisiWord 
VisiFile 
StarBurst 
Pie Writer 
DataFax 
Koala Pad 
Home Acct. 
Logo (Dig . Res.) 
Graph (Dig . Res.) 
IUS (all) 

CP/M 86 

Random House Thes. 
Spellbinder 
SP/Law 
Benchmark 
BSTAM 86 
Move-It 
DBASE II 
Level II COBOL 
Money Mgr. 
Logo (Dig. Res.) 
Graph (Dig. Res .) 

75 54 
325 253 
295 212 
650 468 
150 104 
124 89 
495 345 
129 89 
129 94 
150 109 
199 144 
39 36 
39 36 

100 70 
150 109 
34 25 
69 49 

175 160 
300 215 
175 159 
195 149 
495 359 
150 108 
145 99 
950 684 
250 179 
495 359 
149 109 
400 309 
375 '6 ' 
225 176 
300 229 
250 219 
100 79 
150 99 
495 327 
140 93 
140 93 
140 93 
375 292 
300 223 
226 195 
199 132 
299 214 
150 108 
150 108 
149 108 
400 288 

150 
495 
125 
499 
200 
150 
700 

1600 
125 
149 
400 

$ CALL 

109 
269 

90 
359 
149 
99 

409 
1059 

94 
108 
288 

APPLE 
The Home Acct. 
General Accounting 
Screenwriter II 
Sensible Speller 
Bank Street Writer 
PFS: File 
PFS: Repon 
PFS: Graph 
VisiCalc 3.3 
Advanced Visicalc 
(~pple l ll) 
VisiFile 
Eduware (all) 
Desktop Plan 3.3 
Modiliable D/Base 
D/B Master 
Word Processors: 

LIST 
75 

395 
129 
125 
70 

125 
125 
125 
250 

400 
250 

250 
90 

229 

Spellstar 295 
Mailmerge 295 
Superson 195 
BONUS PACK 990.55 

(Includes: Wordstar 
& M/Merge) 

Word Handler 
Games: 
Cannon Ball Blitz 
Eggs It 
Frogger 
Kamikaze 
Master Type 
Olympic Decathelon 
Robot Wars 
Wizardry 
CP/M (Most Formats) 

199 

35 
30 
35 
35 
40 
29 
40 
50 

CP+ 150 
Random House Thes. 150 
dPATCH 195 
MlcroLab File Lib. 295 
ATI-Pwr. lor CP/M 75 
ATI Power: WordStar/ 
SuperCalc/dBASE/Multi-
Plan/MBASIC (each) 75 
Financial Planner 700 
Bottom Line Strat. 400 
Card box 245 
PlannerCalc 99 
Target Fin . Modeling 325 
Palantir Word Proc . 425 
FMS:80 995 
CitatIOn card file 250 
Supervyz 150 
Micro B + 260 
Sman Key 60 
Sman Print 35 
Quick Screen 149 
dGRAPH 295 
dUTIL 99 
Prof. Time Acct. 595 
SuperFile 195 
Deadline 59 
Star Cross 49 
Mathemagic 99 
Pascal Z 450 
Pascal BZ (bus. ver.) 450 
Benchmark 499 
Benchmark mailist 250 
CIS Cobol 850 
FORMS 2 200 
FORTH 79 139 
CROSSTALK 195 
ZIP (C or M-BASIC) 160 
ZIP for both C- and 225 

M-BASIC 
StatPack 495 
The Word Plus 150 
Textwriter III 125 
Datebook 295 
Milestone 295 
Job Files (Proj . Cost) 500 
Pearl 1 49 
Pearl 2 295 
Pearl 3 495 
Personal Pearl 295 
The Quad 495 
Quick N Easy Pro 395 
MailMan 125 
Quick 'N Easy Gen. 295 
CRT FORM 400 
Encode/Decode 100 
Diagnostic II 125 
Term II 200 
Disk Doctor 100 
Disk Edit 100 
Scratch Pad 295 
Move-It 125 
Money Mgr. 125 

YOUR 
PRICE 

51 
288 
94 
83 
51 
83 
83 
83 

186 

315 
186 

CALL 
189 

59 
160 

180 
180 
180 

139 

25 
21 
25 
27 
27 
23 
24 
35 

109 
109 
129 
195 

54 

54 
499 
289 
174 
74 

254 
309 
599 
169 

90 
209 
46 
28 

123 
217 
84 

439 
117 
42 
36 
74 

378 
378 
359 
179 
612 
144 
109 
153 
104 
142 

357 
108 
108 
229 
229 
360 

32 
179 
297 
179 
419 
284 

94 
214 
289 

74 
89 

144 
72 
74 

209 
94 
94 



The Universal Computer 
/ 

ROMAR II- Runs Applesoh & CP/M! 
6502 CPU lor Applesoll, and Z·80 adapter card lor CP/M. 64K 
RAM, 72 keys in slandard keyboard, 8 expansion slols accept 
standard APPLE cards. 80 W power supply wllan, heavy 
construcl1on, W,lIlunclion pertectly with Apple·compatible ;!;; .. ~~-.;~;::: 
drives and 3.3 DOS. 
LIST $795 Holiday Special $595!!! 

BUBBLE MEMORY CARD by Helix: A reliable, fast 
alternative to hard disk lll Runs under MSIDDS 2.0, 
Immediate availability : 

2 MS . , .$999 4 MS . .. $1499 
This product truly opens a new era in computing : 
Bubble memory is not erased at power-down, no 
moving parts and therefore inherently much higher 
rel iability than hard disk (specially for 
portables)-and price that is competitive with hard 
disks I 

AST RESEARCH: Most advanced boards for the 
PC 
PC-NET Starter Kit : 2 Adapter Boards, all needed 
cabling and software, LlST$1490 , .. SCAll 

Additional Adapter Boards (1 needed per work­
station) . ' , ,LIST $695 

Mainframe Adapter Board: To connect IBM-PC to 
System 34, 38 or any mainframe accepting 3270, 
3780 interface. LIST $895 , ,S CAll 
Direct Connect Modem: Auto-dial/receive , auto­
BAUD, clock, 1S + 1P, Game port , .. LIST $695 
MegaPlus: 64K-256K RAM, Superdrive Disk 
Emulalor, Superspool, Clock, 1P + 2S, 
Game port. LIST $395 . S CAll 

10-Plus: 2S + 1P, Game port, clock , ... LIST $315 

PASOCOM: Absofutefy BEST BUY: 
256K RAM , 1 P + 1 S. Game port, clock & calendar 
unbeatable value . . $369 

QUADRAM: All boards available , 
Quadlink , 

. ,$CALL 
. .. $ CALL 

Mannesman.Tally MT-160L: No other printer can match all 
these leatures: serial AND parallel inputs standard , t60 cps 
slandard, plus LETTER-QUALITY printing at 50 cps, dot 
graphics standard, lrontpanel programming standard . 
heavy·duty construction. TRACTOR INCLUDED .. . $ CALL 
MT-l80L NEW up to 264 columns! . . , . $ CALL 
GEMINI 10X Irom 5tar·Mlcronlcs: All the leatures 01 EP­
SON-FT. plus backSpace, continuous underline. 
list $499 . " ..... ,S CALLIII 
GEMINI·15: similar but t5" carriage. Even better buy, 
List $649 . .," ,ONLYSCALLIII 
Okidata Pacemark 350 cps ' , , LIST $2695 $1999 
Anadex WP·6OOO . LIST $2699 $1995 
IDS Microprism ... ,S 519 
Epson FX-80 , $ CALL Epson RX-80 , . $ CALL 
Okidata 92 . ....,..... . .... $ CALL 
RITEMAN Dol·Malrix Printer: Small enough to lit in your 
brielcase (2%x 14", 10'/' , ', 11 Ib,). yet prints 80/132 col. 
AND lull dot graphics (9x9 prinlhead) al 120 CPS on stan-
LIST .. $499 ,$ CALL 

Daisy-Wheel Prlnlers: 
DAISYWRITER 2000. 48K buNer 
TRANSTAR 130, emulates Diablo 
TRANSTAR 315 color printer 
BROTHER HR·l 
BROTHER HR·15, best buy . 
QUME Sprint II , 
DIABLO 620 . 

.. $1099 

.. $ 699 
.. S CALL 
.$ CALL 

NEC P-8800: High flexibility & performance: Z-80 CPU wi op­
tional 8086 CPU , ROM BASIC, choice of 5 1/4" Floppies, 
dedicated graphics RAM .. $ CALL 
Micro-Decision by Morrow Designs: Highly-rated. Z-80, 64K 
RAM . 2 Floppies, optional terminal . CPIM w/PILOT " shell ," 
WordStar, SpellChecker. LogiCalc, BASIC-80 , Bazic , Personal 
Pearl & Quest Bookeeping system (only w/MD-3) . 
MD-2 single-sided Floppies, 
MD-3 double-sided Floppies, Quesl Bookeeping . 
Morrow Terminal or liberty Terminal . 

Superb rain aD: List S2895 . 

.$972 
. .$1245 
. .$545 

... $2245 

Televideo 803: All leatures of the well-known TeleVideo 802 
(RS422 interface optional) + graphics + larger screen + free 
WIP & SpreadSheet = Unbeatable Buyl 
lIST$2495 . . . . . . . . .. .. . . . . . . . . .. . ......... $2099 
Televideo 1603, 806, 816: Our prices are the lowest . . $ CALL 

BASIS-108 Z-80 & 6502 CPU, high-res. graphics. 
64K RAM . . . $2099 

EAGLE-II 64K RAM, superb display, dedicated word-processing 
keys, SpellBinder, UltraCalc. CBA,SIC, CPIM, e Floppies 780 KB. 
~~e ........................... ~~ 
Sanyo MBC-2000 8085 CPU . 2 Floppies 640KB 

LIST $3495 ...... $ CALL 
NorthStar Advantage 8-bit w/t6-bit upgrade. extensive 

software, LIST $2999 . . .. $2499 

PORTABLE COMPUTERS 
PIED PIPER PORTA8LE COMPUTER: First truly portable com­
puter comes with a built-in quad-density Floppy (1 MB unformat­
ted , 5'1,' ). 64K RAM , full -size keyboard , CPIM , PerfectWriter, 
PerfectSpeller, PerfectCalc and Perfect Filer, Serial and parallel 
output. No monitor, but can use external monitor connect to your 
own TV (RF modulator buill-in) or use oplional built-in modem 
(300 Baud auto-dial/answer) . WEIGHS ONLY 12.5 lb. and small 
enough to carry daily from home to office (4"x20"x11 " ). 
LIST $1296 .. ,', .$989 

1eltYtdeo -- --~- -

TeleTote I: 

- - -Portable computer with 
outstanding graphics, 8 
bit 96-160K RAM , 2 .. .. , \ 
Floppies 737 KS, Mouse L;/I;;.;;;;;;;;;;;!;:'-;:;;l \!.;;;; .;;;;;;;;J, 
port, CPIM, GSX . 
graphics software , WordProcessor, SpreadSheet. 
LIST $1499 ...... .. .... $ CALL Available NOW 

TERMINALS: 
Hazeltine ESPRIT II 
Hazeltine ESPRIT III 
OUME OVT·l08 
WYSE 100 

MONITORS: 

LIST 645 5539 
LIST 895 S619 
LIST 895 $729 

LIST 995 $ CALL 

USI green, 12" S137 
USI amber, 12" S149 
Taxan RGB-l S315 
Taxan RGB·III hi·res, . S514 
Zenith RGB hi-res, ,$524 
Princeton PGS hi·res. . $495 

16-BIT COMPUTERS 
COLUMBIA 1600 A BEST BUY: 
Fully compatible with ItlM-PC, 
accepts all IBM boards, reads 
all IBM software, 12BK, B ex-
pansion slots, 2 Floppies or 1 i;", . 
Floppy + 10 MB hard diSk, --_. __ .... 
BOB7 socket, Columbia supports up 10 4 users under 
MP/M-B6 or Multi-user MS-DOS. 
Free Software: MS-DOS, CP/M-86, BASICA, MS-BASIC, Perfect­
Writer, PerfectSpeller, PerfectFiler, PerfectCalc, Fast Graphs, 
Home Acct. Plus, Macro-Assembler, Asynch , Communications, 
Columbia Tutor, Diagnostics, Space Commanders. Nattonwlde 
service by Bell & Howell. 
Columbia 1600-1 system w/amber monitor 

LIST $3495 . . .. . ................. . ...... $ CALL 
Columbia 1600-4 10 MB Winchester LIST $5095 , . $ CALL 
MP/M-86 Multi-user operating system LIST $695 . , , , ... $ GALL 

COLUMBIA VP 
PORTABLE 

LIST $2995 . 

.... $ CALL 

CORONA-PC: Runs most IBM software. Exceptionally high-res. 
display & graphics. MS-DOS, CP/M-86, GW-BASIC, GSX 
graphics software, WIP & Spread Sheet. 
Corona-PC LIST $2995 . 
Corona Portable PC LIST $2795 . 
Televideo 1602G: 160K RAM , NEC 7220 graphics co-processor, 
8087 socket, detachable keyboard, GSX Graphics software, 

LIST $4495 .. . $ CALL 

SANYO MBC-550 . 
The IIrst ISM-compatible 
computer under b ,-,--
$1,00D/ ,./-4,U li! H i,t{ ._'C"-_"" 

Sfandard feat ___ ............. "/.1 
or graphics ures: BOBB CPU, 12BK RA" -----= 
SpreadSheet C~troller. printer port. Sor:! 1 FlOppy 160 KB, cOI­
DOS for com' ord, Processor. 1-year wa are Incfud~d: BASIC, 
Chip, 2nd Flo patabtllty Wtfh most IBM so~rantyl OPtIonal: MS­
start in Septe:6e & Hard Disk. LIST price on~re, BOB7 Arithmetic 
first shipment has ~/hts computer is already : ~~5llf Deltveries 

en completely sold outl a seller and Our 
' . .$ CAll 

NEC-APC: Extremely 
sophisticated graphics & 
color display, BOB6 CPU , 
12BK RAM , 1 or 2 B" Flop­
pies, Hard Disk option . 
SPECIAL OFFER: CP/M-86, WordStar, SpellSlar, Mail­
Merge, SuperCalc, dBASE-II, Milllonare game includ­
ed FREE_ 
H02 Monochrome: LIST $3448 . , . . . .. ..... . $ CALL 
H03 _ LIST $4198 . . .. . $ CALL 

Zenith Z 100 wlhard disk .. $ CALL 

OEC Rainbow-100: 
Now w/MS-DOS, runs most IBM 
software . . . . $2935 

JUKI6100 low cosVhi pertor,. 
Silver· Reed EXP 550 ... 
Smith Corona TPII . 
Mannesmann-Tally Spirit 

. , , , . LIST 599 SCALL 
" .SCALL 

.$ 999 
.... , LIST 699 $ CALL 

.. $ 649 
.... $ CALL 

, LIST 5399 S CALL 

NEC 1203 RGB S610 

MODEMS: 
EAGLE-PC: Many deluxe features (105 key keyboard) , 8086 CPU 
for faster processing , 
EAGLE-PC-E: 1 Floppy. LIST $1995 . . $1555 

PLanERS: 
Strobe Ploner 
Mannessman·Tally Pixy 3 , 

.. S CALL 
, , . ,L1ST795 $ 679 

Hayes Smanmodem 1200 S484 
SmanCom II S 79 
Hayes 1200 B (FIIBM·PC) $449 
US Robotics (similar to Hayes, but lower priced) 

Autolink 1200 

EAGLE-PC-2. 2 Floppies, monitor, software , 
LIST $3495 . .. $ CALL 

EAGLE-PC-XL: 1 Floppy, 10 MB Hard Disk. 
LIST $4495 . . 



Photographic Animation of 
Microcomputer Graphics 

By compensating for a computer's slow rate of display generation, a 
movze camera can produce pleasing animated graphics 

A computer's ability to generate 
pictorial displays opens the door to 
many exciting applications, but most 
computers can't achieve the anima­
tion quality of commercial movies or 
TV. Interfacing a movie camera to a 
computer, however, can overcome 
this drawback. 

The inability of most computers to 
achieve TV-quality animation stems 
from their video-display generation 
rates. These low rates prevent a com­
puter from generating the successive, 
slightly different images quickly 
enough to create the illusion of con­
tinuous motion as perceived by the 
human eye. For example, simulating 

by Peter Cann 

a piece of TV footage in real time (re­
quiring 60 frames per second) is a 
challenge beyond the capability of 
any ordinary computer. 

The phrase "in real time" in the 
preceding paragraph is significant. 
Without it, the sentence it qualifies 
would be false. For in terms of reso­
lution, many computers can generate 
images showing much more detail 
than can broadcast TV, even though 
these computers might not be able to 
flash a new frame on the screen every 
1/24 or 1/60 second, as can movie and 
TV equipment, respectively. 

One way to solve the speed prob­
lem is to photographically animate a 

Figure 1: A system block diagram. In this configuration, the animation camera is focused 
on the monitOl; which in turn receives and displays the computer's video output. The camera 's 
trigger circuit is interfaced to the computer. 
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computer's visual output. This tech­
nique allows a computer to take as 
much time as it needs to generate 
each frame. When the computer 
completes one frame, a movie 
camera, whose shutter is triggered 
electronically by the computer, trans­
fers that image to a single frame of 
film and then advances the film by 
one frame. The computer then begins 
to draw the next frame. When it 
finishes, the camera records that 
frame and again advances its film one 
frame. When the entire presentation 
has been captured one frame at a 
time in this manner, the film is de­
veloped and shown at sufficient 
speeds to be of interest to people. 

Effective use of this technique re­
quires an understanding of the fac­
tors that affect still photography of 
video images, such as exposure tim­
ing, ambient light, and the alignment 
of the camera with the screen . For all 
but the briefest presentations, it is 
almost imperative to have the camera 
controlled by the computer (see 
figure 1). 

This article offers various tips for 
those interested in shll or stop-action 
photography of video displays. 
Along with explanations and sugges­
tions of a general nature, I will pre­
sent examples, including programs 
and camera-control interfaces, for the 
TI-99/4 and Apple II computers. 



(lb) 

Photo 1: Video dispLay and cabbage. Photo 1a shows that bright extemal light and a brief (1/125 second) exposure are good for the cabbage 
but bad for the video dispLay. Photo Ib, 111 contrast, shows that no external light and a long (1/2 second) exposure are great for video display­
but where's the cabbage? 

Shooting Video 
Photographing a TV picture is not 

the same as photographing, say, a 
cabbage (see photo 1). The TV image 
is created by an electron beam of 
varying intensity that scans across 
the phosphor-coated screen at high 
speed. The phosphor glows where 
the beam hits it, with a brightness 
related to the beam's intensity. The 
beam scans one horizontal line every 
60 microseconds or so, generating a 
complete frame every 1/60 second. 

A photograph of a TV screen ex­
posed for less than 1/60 second 
comes out with parts of the picture 
much darker than the rest (see photo 
2a). These parts may not be com­
pletely black because the phosphor 
continues to glow dimly for a short 
time after the electron beam stops 
striking it. An exposure slightly 
(2a) 

longer than 1/60 second results in 
parts of the picture being somewhat 
brighter than the rest (see photo 2b); 
the bright parts were scanned twice 
during the exposure while the rest of 
the picture was scanned only once. 

Any exposure that is an exact multi­
ple of 1/60 second should provide an 
excellent picture, but camera timing 
accuracy must be better than ± 1 per­
cent for the lower multiples-for ex­
ample, 2/60 or 3/60 second. The few 
cameras whose timing accuracies I 
have observed have not met this re­
quirement (see photo 2c). 

One good way to photograph an 
unchanging TV image is with a very 
long exposure. Because each dot is 
generally scanned either n or 11+ 1 
times during an exposure, you can 
simply make n great enough so that 
the difference between the two pos-

sibilities is insignificant . I recom­
mend something like 1/2 second, 
which entails about 30 video scans. 
Anything shorter than 1/15 second 
results in noticeable image degrada­
tion due to timing effects. 

These timing problems are much 
less serious if a monitor with a high­
persistence phosphor is used . The 
persistence of a phosphor is a 
measure of how long a piece of it 
glows after being momentarily ex­
cited by an electron beam. The 
phosphor used in most green-screen 
monitors has much higher per­
sistence than that found on TV. 

Another threat to picture quality is 
stray light. Unlike the cabbage, which 
we see by means of the light it 
reflects, the TV picture is luminous. 
It makes its own light, and any light 
striking it from outside only washes 

Photo 2: Video-display photog raph s illu strating the effects of camera timing. The 1/125-second exposure used to take photo 2a was too brief 
to record a whole frall1e. The shutter opened while the lI1iddle of the screen was being scanned and closed before the electron beam returned 
to the top of the screen. Note that the phosphor neal' the top was still glowing during the exposure even though the eLectron beam had passed 
on. In taking photo 2b, the timing control was set between 1/60 and 1/30 second; thus, some screen areas were scanned twice whiLe the 
shutter was open, some only once. To take photo 2c, the camera was set for a 1/30-second exposure. Every part of the screen should have 
been scanned exactly twice while the shutter was open. Unfortunately, the camera 's timing mechanism is not sufficiently precise for this purpose. 
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Photo 3: Video display with candle, resulting in two sharp reflec­
tions of the candle's flame: one from the front surface of the glass screen 
and another from the back surface. Light from the flame also scatters 
back from the phosphor in all directions. 

Photo 4: This photo indicates parallax effects . Although the two lines 
shown here are of equal length on the computer monitor, the lower 
aile looks longer because the camera was positioned be/ow the mOl1itOl; 
looking up at an angle of about 45 degrees . 

out the picture. This problem mani­
fests itself in two modes: some light 
may bounce from the surface of the 
glass as if from a mirror, while other 
light may scatter back from the light­
gray phosphor inside (see photo 3) . 
Cue lights on the front of the camera 
should not be overlooked as a source 
of such interference. For example, the 
jumbo red LED (light-emitting diode) 
on the front of our animation camera 
at Logo Computer Systems Inc. 
(LCSI) bounced light off the surface 
of the screen and into the lens, show­
ing up on the film . To prevent image 
degradation due to this light, we 
usually covered the LED with tape. 

One last point: if the camera is not 
aligned squarely with the screen, 
parallax distortion occurs. For exam­
ple, if two parallel lines of equal 

length are displayed on the screen, 
and the part of the screen containing 
one line is closer to the camera than 
the part containing the othel~ the 
closer line will appear longer on the 
film (see photo 4). 

The Animation Camera 
At LCSI we used a Canon 1014 XL­

S camera for animation. This Super-8 
camera with single-frame capability 
and electronic remote control (see 
photo 5) offers three film speeds: 9, 
18, and 24 frames per second, as set 
by the film-speed knob. In run mode 
these film speeds result in approx­
imate exposure times of 1/15, 1/30, 
and 1/60 second, respectively. The 
11l5-second expos.!lre works pretty 
well for shooting video images. 

With the camera in single-frame 

Photo 5: Two views of the Canon 1014 XL-S animation camera. 
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mode, the film-speed knob continues 
to control exposure time . Unfor­
tunately, the 9-frames-per-second 
position now gives a 1/30-second ex­
posure. This setting produces an un­
satisfactory picture with flickering 
diagonal stripes resulting from in­
teraction of the camera's rotating 
slotted-disk shutter with the video 
scan. 

While. playing with the camera, we 
discovered that it would shoot a 
single frame at 1115 second if we put 
it in the 9-frames-per-second run 
mode and closed the camera's trigger 
circuit for 1/3 second. (It seems like­
ly that many cameras without a 
single-frame 'mode could be con­
vinced to shoot single frames by 
using this method. Even the old 
windup movie cameras could prob-



Looking Good! 



AUDIO 
IN BEE P OUTPUT. PUL.SE 

GENERATOR 
RELAY 

'-------;-{>---c> 6~MERA 

Figure 2: A block diagram of the TI-99/4A interfllce. The audio signal is amplified and fed 
to a detection ci.rcuit, which provides a digital output indicating whether a tone is present. 
Pressing the push button simulates a tone. A tone-presence signal BEEP is fed to the output­
pulse generator. Pulses are triggered by the falling edge of BEEP. The relay can be driven by 
the output-pulse generator or directly from BEEP or it can be left unconnected. 

ably be controlled this way if you 
could devise an electromagnetic ac­
tuator for the trigger.) 

Interfacing 
I was originally retained by LCSI to 

develop an interface to permit a 
TI-99/4 computer to control a Super-8 
animation camera under control of 
the TI Logo language. The interface 
was to be used in the production of 
an experimental animated movie. 

I decided to control my TI-to­
camera interface with the audio out­
put of the 99/4, which is usually 

VIDEO IN 
R1 
1K 

plugged into the monitor. TI Logo 
supports the generation of a 1/2-volt 
(V), 400-Hz square wave at this out­
put. The duration of the camera trig­
gering pulse could have been con­
trolled by a WAIT < time> instruc­
tion in the software, but there 
seemed to be some risk that Logo 
housekeeping operations, known as 
garbage collections, might occasional­
ly occur during the pulse, extending 
it and causing the camera to shoot a 
number of frames when only one 
was wanted. In view of this possible 
problem, my interface provides a 

hardware-timed contact closure that 
is triggered for a single pulse every 
time the audio signal goes away (see 
figure 2). 

In the interface the audio input is 
continuously compared to a thresh­
old voltage selected to be slightly less 
than the peak audio voltage. The 
comparison result NOT-PEAK is nor­
mally high (+ 9 V), going low (0 V) 
whenever the audio level exceeds the 
threshold level or whenever the push 
button is pressed. The retriggerable 
one-shot output BEEP is high if- and 
only if- its input was low within the 
previous 1/100 second- in other 
words, during the BEEP or while the 
button is being pressed. The output­
pulse generator is triggered on the 
falling edge of BEEP. A three-position 
toggle switch allows connection of 
the output-relay coil to the output­
pulse generator, nothing, or BEEP. 
The center (open) position is useful 
for preventing a power-on glitch from 
firing the camera. 

Figure 3 shows the TI-99/4-interface 
schematic diagram. In this circuit the 
audio signal runs through a 6-kHz 
low-pass filter made up of Rl and Cl 
to remove high-frequency noise. It is 
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i ure 3: A schematic dia ram a the TI-99/4 inter ace. CENTER Fg g f fi OFF 

354 October 1983 © BYTE Publications Inc. 



To put your 
micro computer on 
letter quality terms 

Facit 4560 Letter Quality Printer is specifically 
designed for easy integration into your micro 
computer system. 

And especially into applications where print 
quality, cost and ease of operation are important 
considerations. 

The print wheel library features a variety of 
national versions and type-styles. The easy drop-in 
print wheels print fully formed characters. Bold 
face and shadow characters as well as automatic 
underlining add further printout versatility. 

Pitch 10, 12, 15 and proportional correspond­
ing to the inserted print wheel are controlled from 
the front panel or via the interface. All word pro­
cessing commands are industry standard. 

Friction feed, landscape and portrait paper 
handling, optional forms tractor and two-bin cut­
sheet feeder completes your low noise «60 dB) 
22 CPS Letter Quality printer. 

The Facit 4560. 

Circle 183 on inquiry card. 

235 Main Dunstable Road 
p.o. Box 828 Nashua. NH. 03061. 
Phone: (603) 883·4157. 
Europe: S-I0.'14.'1 Stockholm, Sweden. 
Phone: [8) 7386000. 



Circle 472 on inquiry card. 

then AC-coupled to the inverting in­
put of the LM741C op amp through 
C2. This input is biased at + 2.5 V by 
the voltage divider consisting of R2 
and R3. The noninverting input of 
the op amp is tied to a voltage in the 
range of + 2.5 to + 3.6 V by the adjust­
able voltage divider consisting of R4, 
R5, and R6. The exact voltage is 
selected by experiment. 

The output of the op amp is filtered 
by the R7-C3 combination. Diode 01 
provides the desired fast-discharge, 
slow-charge action. Push button PBl, 
when pressed, holds C3 in the dis­
charged state, duplicating the effect 
of the audio-beep signal. The voltage 
across C3 is interpreted by one of the 
twin 555-type timers in the LM556 
chip. This half of the chip is con­
figured as an inverter with hysteresis. 
Trip points at the input are 1/3 and 
2/3 of the supply voltage. Including 
R7, C3, and 01, this circuit can be 
called a retriggerable one-shot. 

The retriggerable one-shot output 

IIIIIIIIIIIIIIIIIIIIII;IIII~ (LM556 pin 5) is made available to SW2 (mode select) and is coupled to 
the output-pulse-generator trigger in-
put (LM556 pin 8) through the C4-R8 
high-pass filter. Diode 02 protects 

Put labels 
on your list. 

Next time you shop for computer supplies, pick up a pack of 
Avery's new self-adhesive labels. By putting all your address 
lists on labels, you get more done in less time. Name badge 
labels, shipping labels, piggybacks and new clear labels are 
also available. 

The labels are designed especially for micro computers. 
And they're packaged to fit neatly behind your printer. Look 
for them wherever you buy computer supplies. 

~ Avery Label 
An Avery International Company 

Business Systems Division 
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Circle 50 for dealer inquiries. 
Circle 51 for end·user inquiries. 

this input from the + 18-V spike 
created by the rising edge of the one­
shot's output. The time constant for 
the output-pulse generator equals 
(R9 + RlO)C5, RIO added to avoid the 
possibility of a short circuit at low set­
tings of R9. 

SW2 connects the reed-relay coil to 
LM556 pin 5 (direct mode), nothing 
(safe mode), or LM556 pin 9 (pulse 
mode). Freewheeling diode 03 kills 
spikes created when the reed-relay 
coil is deenergized, and ballast 
resistor Rll reduces the load on the 
pulse-generator output (LM556 pin 9) 
sufficiently to ensure proper opera­
tion when SW2 is in pulse mode. 
(Adding Rll shouldn't be necessary; 
a healthy LM556 chip should be able 
to function while supplying up to 200 
milliamperes to the relay. The inter­
face that I built, however, couldn't 
end the output pulse until I installed 
the resistor. Other solutions might in­
volve more careful layout or in­
creased use of filter capacitors on the 
power lines.) 

Power from a 9-V battery is con-



LET THE "ANGEL~~ DO THE 
WAITING ••••••••••••••••••••••••••• 

Two RS·232C Connectors for serial in· --___ _ 
put and output 

6 Leds to indicate power, transmission 
and reception status, buffer activities. 
page number. etc. 

SKIP and REPRINT provide independant 
page controls to reprint portions of 
documentation . 

40 Pin Expansion Bus available 
future expansion 

COPY pro:Mdes convenient one key opera. 

-------==-----

tion for single copy 'or multi·copy of text --._1:;.1 __ 

3 externally accessible Dip Switches for 
baud rate , device type, and parallel and 
serial select ions. Selections can be made 
without losing buffer 

Connect an "ANGEL" between your com· 
puter and your printer, and let the "ANGEL" 
do the waiting ... . 
Your valuable computer spends 95 % of its 
time waiting for the printer to catch up __ .and 
while the computer waits, the payroll con· 
tinues. 
The computer sends data to the "ANGEL" 
at speeds up to 19.2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your com· 
puter is free to continue working without in· 
terruption. 
A USER WRITES: 

"I tried the "ANGEL" with my Altos 
system connected to an Epson MX·100, 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 210 
doctors' requisition forms. With the 
"ANGEL" installed, my computer is free 
after 90 seconds." 

With "ANGEL'S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report , and the paper jams at page 11 . 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 1 1. Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at page 1 O. 

PAGE REPRINT 

Function keys extend the usefu l com· 
mands to more than 10, including: hex· 8 easy·to-operate membrane key switches. 
dump, memory test. remote loading. etc. 

Independant PAUSE and HOLD con· Two 20 Pin Edge Connectors for parallel 
trois to suspend transmission and recep· input and output 
lion. 

"ANGEL" is compatible wi th almost all M icro·Computers, including IBM. A pple. TRS·80. Vector Graphic. NorthStar, A ltos. 
Xerox. Heath, Zenith, NEC, DEC. etc .. with RS· 232 sellal. Hardware Handshaking. or Centronics compatible parallel interface. 
T he manufacturer reserves the right to change the product specifica tion . . 

... And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy·to·read Hexidecimal and 
ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS·232 serial or 
Centronics parallel data and can output 
either/or in any combination, 
(S·S,S·p,p·S,p·P). The "ANGEL" is com· 
patible with almost all Micro·Computers, 
and can be installed by anyone in minutes. 
Switches are clearly marked for ease of 
operation , and a concise , USER FRIENDLY 
operator reference card is included with 
each unit. 
The "ANGEL" has a full one year limited wananty. 
THE "ANGEL" Will NEVER KEEP YOU 
WAITING! 

--

HEX DUMP 

A NGEL, The Intelligent Buffer, features: 

64K Byte Memory Size 
Four Interface Modes in one unit: 

· Se rial to Serial 
· Pa rallel to Pa rallel 
· Serial to Para llel 
· Parallel to Serial 

Se rial Baudrate from 110 to 19.2K Baud 
· Single, Multiple and Continuous Copy 
· Clea r/Reset 

Pause/Hold 
Page Skip 
Page Re·print 
Page·Pause 
Hex·Dump 

· Self· Diagnostics 
· Space Compression to extend the effec· 

ti ve buffer size to more than 128K 
· Price· $295.00 

r------------
TO ORDER: 

I CALL TOLL FREE 1·800·323·3304 
I OR SEND CHECK OR MONEY 
I ORDER TO LIGO RESEARCH 
I Please rush me ( ) "ANGEL(S)" @ 

$295.00 each I 
I Sub total 
I I L61~~s Add 6 % U.S. sales tax 
I Delivery charge $4.00 
I TOTAL 
I Charge my ( ) VISA ( ) MASTERCARD 
I MY ACCT. # IS, _ ______ _ 

Ugo Research, Inc. ·396 E. 159th 51.· Harvey. IL 60426·1·312·331·8797. In Canada 1·41 6·85 9·0 370 I EXPIRATION DATEc ________ _ 
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Photo 6: Filming under control of TI's Logo language. Photo 7: For a few dollars, this interface lets the Apple computer 
control an isolated set of contacts, which can control cameras, cassette 
decks, model trains, and other items. Game paddles can be plugged 
in on top. 

trolled by SWI and filtered by C6. C7 
reduces harmful arcing of the reed­
relay contacts. Video ground is used 
as a reference for interpreting the 
voltage on the single audio conduc­
tor supplied by the 99/4. 

In use the camera is focused on the 
monitor screen and connected to the 
interface (see photo 6). The interface 
accepts the 99/4's audio and video 
plugs and provides a video plug to 
the monitor. The video plug is in­
volved because the 99/4 has only one 
wire going to the audio plug; the in­
terface, like the monitor, uses video 
ground as a reference for interpreting 
the audio signal. 

I have also made a camera-control 
interface for the Apple that is much 
less complex than that for the 99/4. 
This relative simplicity is possible 
because the Apple provides latched 
logic outputs at its game I/O (input/ 
output) socket along with power for 
user circuits. These outputs are con­
trolled by referencing certain physi­
cal-memory addresses. The various 
Logo implementations for the Apple 
support this output control with 
.DEPOSIT <address> <value> 
and . EXAMINE < address> com­
mands. They also provide a means of 
forcing a garbage collection, which 
prevents arbitrary garbage collections 

from popping up for a little while, 
allowing generation ~f an accurate 
delay with a software loop. 

The Apple interface consists of a 
relay driven by a transistor that is in 
turn driven by the Apple's Annun­
ciator 0 (ANNO) output . The circuit 
is constructed on a vector board with 
a 16-pin wire-wrapping socket used 
as a plug to mate with the Apple's 
game I/O socket (see photo 7) . Using 
the wire-wrapping socket is an easy 
way to allow things to be plugged in 
on top of the interface. If you feel un­
comfortable about forcing the wire­
wrapping pins into the Apple's 
socket, you can use a 16-pin header. 
This interface can be used without 
modification to control a cassette-

.--__&.;:..:....._---J~ __ ..&..:....; __ -I.,;;.~ _ __&.;:..:..... _ ___'L.;;..;;... __ ..&..:....; __ ....o.;;.9___, deck motor. 

APPLE GAME I /O SOCKET 

8 
N/C 

4.7Kn 4.7Kn 

2N2222 

TO (r;-tl ----~ 
"REMOTE" _L.....J 
(CAMERA OR 

N/C = NO CONNECTION 

CASSET T E) 

Figure 4: Apple-interface schematic diagram. The Annunciator 0 output of the Apple is 
amplified by the transistor and used to control the relay. The resistors protect the Apple and 
the transistor and ensure that the transistor turns off when it should. Th e diode allows the 
relay's coil current to decay gradually when the transistor turns off. 
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The device to be controlled is con­
nected to the normally open contacts 
of the relay (see figure 4). When 
ANNO (pin 15) goes high, the resistor 
network pulls up the base of the tran­
sistor, saturating the transistor and 
energizing the relay coil. The resistor 
network limits the current in the base 
circuit when ANNO is high and 
divides the voltage from ANNO by a 
factor sufficient to ensure that, when 
ANNO is low, the voltage on the base 
is comfortably below the turn-on 
threshold of the transistor. Referenc­
ing physical address 49241 turns the 
relay on, and referencing 49240 turns 
it off. Note the diode across the relay 
coil that allows for the orderly 
disposal of energy stored in the coil's 
magnetic field . Without the diode, a 
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3M introduces the 
Purrrrrrrsonal Printers. 

f 

• 

Quiet, high-quality printers at prices that won't 
scratch holes in your pocketbook. 

$299, manufacturer's 
suggested retail price, fo r a 
printer that puts 80 co lumns 
of full-size text, 136 columns 
of compressed print, and 
computer-generated graphics 
on crisp white paper. Or $249 
for the 40/80-column mode l. 

Price is about the only way 
that our new 3M Silent PC 
Printers draw attention to 
themselves. At home or in the 
office, they're virtually 
inaudible since thei r non­
impact electronic printing 
elements skim across the 
paper with none of the 
monkeylike chatter that you 
hear from ordinary matrix 
printe rs. Result: Less 
distraction for you, and less 
distu rbance to others. 

Our Silent PC Printers differ 
from most other sensibly­
priced printers in another way, 
too. They print sharp, black 
characters from one end of 
the paper roll to the other, 
si nce there's no ri bbon to 
wea.r out. 

Maintenance is kept to a 
minimum since 3M Silent PC 
Printers have only two moving 
parts: the pin less pri nthead 
and the DC stepper-motor 
paper drive. They come with a 
one-year warranty (90 days 
on Printhead), and they're 
made in the U.SAby 3M, a 
company whose name is 
synonymous with quality. 

Either serial or pa rallel 
interfaces are ava ilab le. For 
literatu re, and fo r the name 

3M Business Communication Products Division 

Circle 3 on inquiry card . 
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4oi BO-column Silent PC Printer 

of a dealer who ca n give 
you a demonstration, ca ll 
800-538-8157 Ext. 928 to ll­
free. ( In California, ca ll 
800-672-3470 Ext. 928.) In 
Canada, ca ll 1-800-268-9055 
and ask fo r operator #11 . Or, 
if the cat's got your tongue, 
mail the coupon instead . 

r------ - --, 
Mail to: BYTI083 
3M Business Communica tion 
Products Division 
Attn.: G. Collins 
3M Center-Building 216-2N 
SI. Paul, MN 55144 

o Please send literature on the 
new 3M Silent PC Printers and 
te ll me where I can buy them. 

o I'd like a demonstration soon. 

Name ______________ _ 

Ti tle ________ _ 

Phone .>-( __ -'-________ _ 

Company ____________ _ 

Address ___________ __ 

City _ _______ _ 

I State Zip ------
L _ _ _______ .. 

3M hears you . .. 

3IVI 
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TEXTILE HALL 
CONVENTION CENTER 
GREENVILLE 
SOUTH CAROLINA 
MARCH 19·22, 1984 
Don't miss the event of the 80's 
as the Sun 8elt explodes with 
the first automated manufactur­
ing exhibition and conference. 

Planned to bring the latest 
state-of-the-art hi-tech manu­
facturing and processing into 
the heart of the rapidly 
expanding industrial South, 
AM84 offers a full 4 day con­
ference and exhibition. 

The conference will have 
speakers of international stat­
ure. 80th events will cover all 
areas of automated manufac­
turing and technologies. This 
will include robotics, metal­
working, materials handling, 
CAD/CAM, process control 
instrumentation, CNC, micro­
processing, flexible manufac­
turing systems and other 
related fields. 

Call today for complete 
details on AM84. 
Conference: 
803/242·3170, Ext. 260 
Exhibition: 
803/233·2562 
P.o. Box 5823 
Greenville, S.C. 29606 

AMB4 Conference/Exhibition is co· 
sponsored by the Technical Education 
System of South Carolina and Textile 
Hall Corporation. 
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voltage many times greater than the 
supply voltage could appear across 
the transistor when the transistor 
tries to interrupt the current in the 
relay coil. 

On machines already equipped 
with a software-controllable cas­
sette-motor relay, the Remote cord 

can be plugged directly into the 1014 
XL-S camera. Such a direct connec­
tion should also work with machines 
that use a transistor to control the 
cassette motor if the wiring is such 
that the camera's control-circuit cur­
rent can flow through the transistor 
in the appropriate direction. 

Listing 1: TI Logo procedures used to generate an animated film, frames of which appear 
in photo 8. 

'10 ACI'ION 
TELL TURTLE 
CLEARSCREEN 
HIDETURTLE 
COLORBACKGROUND 1 
SITa:lLOR 15 
SX - 80 
SY 30 
SE'I'HFADING 90 
L 
o 
G 
o 
OOPENCIL 
REPEAT 24 [b'HOOT] 
SIGNAL 
END 

'lOL 
P~ 

RIGHT 90 
DRAWFORWARD 24 
LEFT 90 
DRAWFORWARD 16 
PENUP 
LEFT 90 
DRAWFORWARD 24 
RIGHT 90 
DRAWFORWARD 4 
END 

'100 
PENUP 
DRAWFORWARD 12 
P~ 

REPEAT 72 [DRAWFORWARD 1 RIGHT 5] 
PENUP 
DRAWFORWARD 16 
END 

'lOG 
PENUP 
DRAWFORWARD 12 
REPEAT 9 [DRAWFORWARD 1 RIGHT 5) 
RIGHT 180 
P~ 

REPEAT 63 [DRAWFORWARD 1 LEFT 5) 
LEFT 90 
DRAWFORWARD 12 
PENUP 
RIGHT 90 
DRAWFORWARD 12 
RIGHT 90 
DRAWFO.RWARD 16 
END 

'10 DRAWFORWARD : STEPS 
IF :STEPS = 0 THEN STOP 
FORWARD 1 
BUILDPENCIL 
SHOOT 
DRAWFORWARD ( : STEPS - 1 
END 

'10 BUILDPENCIL 
MAKE "X ( XCOR - 7 
MAKE "Y YCOR 
TELL SPRITE 0 
SE.TCOLOR 4 
SY ( :Y + 4 ) 
SX :X 
CARRY 0 
TELL SPRITE 1 
SITa:lLOR 11 
SY ( :Y + 12 ) 
SX :X 
CARRY 1 
TELL [2 3) 
SE.TCOLOR 3 
SY ( :Y + 28 
SX :X 
CARRY 2 
TELL SPRITE 3 
SY ( :Y + 44 ) 
TELL SPRITE 4 
SITa:lLOR 6 
SY ( :Y + 60 
SX :X 
CARRY 3 
TELL TURTLE 
HIDETURTLE 
END 

'10 SHOOT 
BEEP 
WAIT 10 
OOBEEP 
WAIT 60 
END 

'10 OOPENCIL 
TELL [0 1 2 3 4] 
SE.TCOLOR 0 
END 

'IO SIGNAL 
COLORBACKGROUND 15 
PRIm' [ALL DOO"E.) 
WAIT 60 
COLORBACKGROUND 1 
WAIT 30 
SIGNAL 
END 



(8a) (8b) 

(8e) (8d) 

(8e) (8f) 

Photo 8: TI Logo shape definitions (photos 8a through 8d) and the resulting action shots (photos 8e through 8g) . 

October 1983 © BYrE Publications Inc. 361 



Listing 2: An Applesoft listing used to generate a time-varying graph. 

100 TEXT: HOME : Vl'AB 5 
200 PRINl' "THIS PRCX;R.l\M GENERATES AN ANIMATED FIIM" 
300 PRIm' "OF A TIME-VARYING GRAPH OF VOLTAGE (Y) II 
400 PRIm' "VERSUS POSITION (X) VERSUS TIME (T) FOR" 
500 PRIm' "A RESONATING LENGTH OF PERFECI' TRANS-" 
600 PRIm' "MISSION LINE WITH SHUNI'ED ENDS." 
700 PRIm' 
800 PRIm' liTHE LINE IS ASSUMED 'ro BE RESONATING" 
900 PRIm''' AT ITS FIRST AND SECOND HARMONICS WITH" 
1000 PRIm' "EQUAL AMPLITUDES." 
1100 PRIm' 
1200 PRIm' ''WHEN ProJECTED AT 24 FRAMES PER SECOND" 
1300 PRIm' "EACH CYCLE OF THE FIRST HARMONIC TAKES" 
1400 PRINI' "ABOUT ONE SECOND." 
1500 PRIm': PRINI' 
1600 PRIm' "PLEASE ENTER THE NUMBER OF SECONDS '10" 
1700 PRINl' "BE FlIJolED. REI'URN 'ro BEGIN. ---)". , 
1800 INPUT S 
1825 PRIm' 
1850 PRINl' "STANDING WAVE, II 
1875 PRIm' "FIRST AND SECOND HARMONICS. II 
1890 HCOIDR= 7 
1900 FOR T = 0 '10 (S * 6.28318) STEP .261799 
2000 HGR 
2100 FOR X = - 1 'ro + 1 STEP .02 
2200 Y1 = SIN (T) * COS (X * 1.57080) 
2300 Y2 = SIN (T * 2) * COS «X + .5) * 3.14159) 
2400 Y = Yl + Y2 
2500 HPLOT (130 + (X * 120»,(90 + (Y * 40» 
2600 NEXT X 
2700 POKE 49241,0 
2800 FOR D = 1 'ro 300 
2900 NEXT D 
3000 POKE 49240,0 
3100 FOR D = 1 'ID 1000 
3200 NEXT D 
3300 NEXT T 
3400 TEXT: HOME : Vl'AB 10 
3500 FLASH 
3600 PRIm' "*************************" 
3700 INVERSE 
3800 PRIm': PRINI' "FIIMING COMPLETED. '.' 
3900 OORMAL 
400QEND 

Photo 9: Two examples of the Applesoft transmission-line model in action. 
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Photographic 
Animation Examples 

The set of TI Logo procedures 
shown in listing 1 and shape defini­
tions shown in photo 8 cause the pre­
viously described TI hardware sys­
tem to generate an animated film of 
a pencil writing the word "LOGO:' 
Although this animation looks pretty 
good on the monitor, the film pro­
vides better animation quality. The 
procedures are given in the order that 
they are first called. ACTION is the 
top-level, script procedure. 

The Applesoft program shown in 
listing 2 generates a time-varying 
graph (see photo 9). The graph rep­
resents relative voltage in terms of 
time and position along a resonating 
length of perfect transmission line 
with shunted ends. The line is as­
sumed to be resonating electromag­
netically at its first and second har­
monies. The length of the line is 
equal to one-half the wavelength of 
the lower frequency and one wave­
length of the higher. The amplitudes 
of the two frequencies are the same. 

Conclusion 
It is often useful to photograph a 

computer-generated video image. Ex­
posure timing, ambient light, and the 
positions of the camera and monitor 
are critical to the success of such 
photography. 

When a computer is able to gen­
erate a series of displays that would 
be interesting or useful if-and only 
if-display rates could be many times 
faster, photographic animation can be 
used to achieve the desired multipli­
cation of speed. In almost all applica­
tions of this technique, it is extreme­
ly desirable to place the camera 
under the control of the program 
generating the display .• 

This project was carried out under the auspices 
of wgo Computer Systems Inc. (9960 Cote de Liesse, 
Lachine, Quebec HEfT 1A1, Canada, (514) 631-7(81). 

Peter Cann, who is almost entirely self-educated 
in the computer field, has a near congenital fascina­
tion with machines. His first exposure was to an 
IBM 370 running FORTRAN. After a brief stay at 
MIT and a few years of freight handling, he wound 
up at Logo Computer Systems. He is now with Atari 
(5 Cambridge Ctr., Cambridge, MA 02142) main- . 
taining a Unix VAX. Peter enjoys hacking anything 
that beeps, whirrs, or cnmches. 
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H G H PERFORMANCE 



INTRODUCING THE NEW DS220 
MULTI-MODE MATRIX PRINTER 

In the beginning w as the Oatasouth 0 5180. A printer 
that defined high performance printing , w ith a balance of 
high technology design and mechanica l simplicity. A high 
throughput printer that produced clean hardcopy under the 
most severe conditions. 

Now there's the Oatasouth 0 5220. A printer that raises 
those high performance standards and applies Oatasouth 
technology to multiple printing tasks- all at one time. 

The Oatasouth 0 5220 redefines high performance for 
multimode printing the way the 0 5180 did for data quality 
printing . 

For speed, the 05220 combines a 220 CP5 print speed 
w ith servo-controlled logic seeking and high-speed tabbing 
over blank spaces This allows the 0 5220 to zip instantly 
from one printable character to the next. In side-by-side 
tests of rea l task performance- not just spec-sheet compar­
isons- the 0 5220 out performs its ri va ls time after time. 

For correspondence, the 0 5220 uses its 40 CP5 bi 
directional NLQ mode to form cha racters w ith the preciSion 
and clarity you would expect from a word processing printer 

And for graphics , the 0 5220 adds high perform" nce 
artistry to popular microcomputer applications programs 
through high resolut ion, dot ·addressa ble output. 5harp 
new details emerge from business charts and graphs, and 
from engineering drawings. 

1--' ]: I~i I--i 
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The sum is even more than three printers in ono. Tlil' 
0 5220 offers a total of eleven different pi tches and fonts 
along with seven international character se ts. Plus non ­
vo latile space for up to 64 do-it-yourself characters for 
downloading from the host computer. 

And those are Just the printing Ccl pabilltles. In othl'1 
respects, the 0 5220 outperforms not just itself but Virtua lly 
every other pri nter on the market. Its front panel plog l c1 m 
ming sets new standards in user friendly pr inter l'rgonollli cs. 
Its four digit LED display and push button p,llw l allow pro 
gramming of over fifty fea tures, w ith ,1 minimum o f fll ss 
and confusion Those fea tures include a v"riety o f InlL'rfdcl' 
and communica t ions selections that allow CllIllP,lt lblllty 
w ith a w ide range of mini dnd microcomputl' r ~. And thl' 
05220 handles six part forms w ith its adjllst,lblt' tradu l fl'l'd, 
as well as cut slll'pts ,lrld lettc' riwcld w ith its frl ctl llil Il'l'd 

Best o f all, the 05220 cldv,l nces el ll the l' n ~lll ll'l' IIIHJ, 
design and mc'chanicd l virtue'S eslclblished by Its fUl l' l l lI l IH'I, 
the 0 5180. In thl' Oa tasouth tradition, thl' OS22 0 is 111ddl' 
to run vi rtually nonstop in a w ide V,l I il'ty o f dpplicdtloflS 

Tes t drive thr('(' hi9h P('rforllldl lCl' prlnt l'IS III UIll' ­
the multimodp 05220 . 

Ca ll for details dnd the n,lIllC' o f your fll',l rl's t Ddt(l"ollth 
sa les/sl'rvic(' d istributor. 

HIGH 
PERFORMANCE 

data@@Cl1J~[fu 
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The Fourth National 
Computer Graphics 

Association Conference 
Graphics hardware is better, faster, and cheaper-but the software 

still lags behind 
by Alexander Pournelle 

Photo 1: A view of McCormick Place, where NCGA 1983 was held. (Photo by the author.) 
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The National Computer Graphics 
Association (NCGA) Conference is to 
computer graphics what the National 
Computer Conference (NCC) is to 
the entire computer industry. All the 
manufacturers go to the NCGA show 
to exhibit their latest in picture­
making equipment. The conference 
is only about a quarter the size of the 
NCC, but that means there's a fight­
ing chance one person can see the 
whole show. (Some of the companies 
represented at NCGA and SIG­
GRAPH are listed in the text box at 
the end of this article.) 

This summer:s NCGA was held in 
Chicago's McCormick Place, the 
largest convention hall in the United 
States (see photo 1). I spent only two 
days at the show last year. I was at 
this year's for four solid days and still 
didn't see every booth and exhibit. 

What can these newfangled ma­
chines do that Aunt Rhoda's Atari 
can't? Well, an Atari 800 can display 
only eight colors at a time on a field 
of 320 by 192 pixels (picture 
elements). The very best in computer 
graphics displays are 4096 by 4096 
pixels and can display over 16 million 
colors. Top-of-the-line machinery can 
write at more than 10 million pixels 
per second, making images move in­
credibly fast. Only the most demand­
ing applications can currently justify 
the high price ($30,000 and up) that 
quality demands. Prices are falling, 
however. What was $100,000 last year 
is now $50,000. 

The theme of 1982's NCGA confer­
ence was electronic drafting. This 
year, the focus moved to electronic 
graphs. Businessmen surpass engi­
neers as the largest market segment. 
Businesses want "presentation graph­
ics'~bar and line graphs, pie charts­
and they're willing to pay a lot for 
them. The tone of this year's NCGA 
show was quite different from last 
year's. Electronic drafting and 
CAD/CAM (computer-aided design/ 
computer-aided manufacture), al­
though still very important, were 
second-place topics behind presenta­
tion graphics. Office automation 
(which overlaps the graphics in­
dustry) and imaging tied for third 
place. New companies making one or 
two graphics devices were the most 

exciting part of the show, as always. 
Robert Heinlein fans will be hap­

py to know that Drafting Dan, from 
the book Door into Summer, is alive 
and well . Heinlein described Dan as 
a cross between a drafting table and 
a typewriter but didn't predict that 
plans would be laid out on a video 
display before pen ever touched 
paper. Tedious redrawing for engi­
neering change orders can be alll:!ut 
eliminated with current CAD/CAM 
equipment. 

Why are so many people interested 
in business graphics? It seems that 
designing a building is less important 
than presenting last year's sales 
figures in color. Management wants 
more productivity; color graphs can 
be drawn by computer much more 

Drawing software at 
the conference ranged 

from poor to good. 

quickly than by hand. The data is 
available before it's out of date. 
"Graphics at Work" was the show's 
official theme, but "Improving 
Business Communications" would be 
more accurate. 

What are people in business doing 
with computer graphics? They're do­
ing lines, bars, and pies: the three 
basic chart groups. I thought it was 
tragic to see so much equipment 
making such unimaginative pictures. 
I can only hope this will change. (For 
the author's report on a show em­
phasizing more imaginative graphics, 
see the text box at the end of this 
article.) 

Last year I complained about the 
lack of games at the conference; it's 
a shame because games can demon­
strate just what all this incredible 
machinery can do. This year I figured 
out why there are no games: credi­
bility. The attitude I encountered 
was, "Can you imagine some cor­
porate vice-president walking up to 
my booth and seeing Star Raiders? 
He'd never buy anything from me!" 

Show Highlights and Lowlights 
Interest in graphics is accelerating­

the NCGA show grew about 20 per-

cent in floor space this year; already 
the number of companies signed up 
for 1984's show exceeds the number 
of this year's exhibitors. The highlight 
of 1983's show was galloping tech­
nology that's resulting in some out­
standing equipment with astonishing 
potential. The show's lowlight was 
the drawing software, which trans­
lates the operator's (or artist's) com­
mands into pictures. Drawing soft­
ware at the conference ranged from 
poor to good; none of it was 
excellent. 

The drawing software currently 
available enables you to draw lines, 
boxes, shades, circles, planes, and so 
on, but it lags behind the hardware 
by two years or so. Like most micro­
computer software, it's not very self­
explanatory or helpful. Slowly, 
microcomputer software has im­
proved; there's a bunch that is really 
outstanding. I see that trend in draw­
ing programs. A major cause of the 
lag is that companies formed to make 
new graphics products usually make 
hardware. If they write any software, 
it is often to test their new bOillds. As 
a result, the new guys on the block 
(and there are a lot of them) have in­
credibly powerful hardware but 
nothing to do with it. When the IBM 
Personal Computer was announced, 
little software was available. The 
situation improved when software 
writers saw the enormous potential 
market. The graphics market is 
perhaps less concentrated but almost 
as large as the PC software market. 

New Product Profiles 
Shows are horrible places to get 

any in-depth data on new products; 
nothing works perfectly. One com­
pany's main processor died the first 
afternoon of NCGA and wasn't re­
vived until the next day. On the other 
hand, shows are great if you're wor­
ried about a company's product 
reliability. Electronics are notorious 
for breaking when moved. 

Prices are plummeting. New, low­
priced, medium-performance, medi­
um-density boards were everywhere 
this year. Of course, low price to peo­
ple in the graphics industry means 
$4000 and up because they're used to 
paying $40,000. 
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chrome dot graphics (640 by 300) 
built in at no extra cost, debuted at 
NCGA. The 1050 uses DR's GSX, can 
emulate a DEC VT-100, and comes 
with Wordstar, Multiplan, CBASIC, 
and CP/M 3.0; it should be available 
by the time you read this. 

Photo 2: Color graphics from the Rampage board by Parallax Systems. The Rampage cur­
rently runs on LSI-ll machines, including the Heath H-ll. (Photo by the author.) 

Speaking of CP/M, DR had better 
watch out for Unix. I was surprised 
last year to see so many CP/M-com­
patible machines but was more sur­
prised this year to see a great switch­
over to Unix and Unix-like operating 
systems. Graphics depend partially 
on operating systems for portability, 
and CP/M is still not set up properly 
for graphics. 

A new product of interest is the 
Rampage, a low-priced, high-perfor­
mance, medium-density board. The 
manufacturer, Parallax Systems Inc., 
started (of course) in a garage. Seven 
ex-employees of other graphics com­
panies thought they could do better 
than their old bosses. 

They may have been right. The 
Rampage awed other design engi­
neers at the show. They would come 
over to the Parallax booth, quietly 
watch some demonstrations, then 
return later with more designers. 
What was so impressive was not the 
actual pictures being displayed but 
the speed with which they could be 
manipulated. Photo 2 shows the 
Parallax company logo in transpar­
ency; note how the lines behind it are 
dashed. The Rampage can switch 
quickly between this translucent 
mode and hidden-line mode (in 
which none of the back side shows). 
The board (about $7000) is priced at 
less than a quarter of the nearest 
competition. Currently, the Rampage 
works only on the Digital Equipment 
Corp. (DEC) Q-bus, although 
Parallax plans to make different ver­
sions available quickly. 

3M (you know, the makers of 
Scotch Tape) announced an interest­
ing item: a fast overhead-transpar­
ency maker. Expect it at your graph­
ics service bureau late this year or 
early next. 

CP/M has long lacked any kind of 
graphics standard. Digital Research 
Inc. (DR) formulated what it calls 
GSX, or Graphics System Extension, 

368 October 1983 © BYTE Publications Inc. 

but almost no companies use it. The 
Visual 1050, a CP/M-based machine 
(see photo 3) that has true mono-

As IBM PC look-alikes proliferate in 
the micro world, so do DEC VT-100 
and Tektronix Inc. 4014 look-alikes in 
the graphics world. There are many 

Photo 3: Visual Technology 's first move from terminals to computers. This version of the 1050, 
with software, two drives, CP/M 3.0, and manuals, lists for $2695. True dot graphics are 
displayed with text. (Photo by the author.) 

Circle 502 on Inquiry card.--+ 





The Changing Face of Computer Graphics 
Computer graphics systems are usual­

ly composed of the same basic parts. 
First, there's the operator, without 
whom not much gets done. Next is the 
main processor or host computer, which 
does the thinking. Then there's the 
display computer, which holds and may 
process the image being displayed. 
These pictures or images are displayed 
on a video monitor, which is much like 
the guts of your television set. The soft­
ware controls everything. 

Getting data into the computer re­
quires input devices such as mice, bit 
pads, trackballs, keyboards, and video 
cameras. For more permanent image 
copies, there are output devices like 
plotters, printers, and slide cameras. 
Communications links, usually cables, 
connect all these parts. A typical com­
puter graphics system is shown in the 
photo below. 

The division between these parts is 
somewhat arbitrary; the host com­
puter, for instance, may be part of the 
graphics system. There may be only one 
processor hosting and displaying (as in 
Apple Computer Inc:s Lisa) . However 
the parts fall together, the sum is only 
as fast as its weakest link. That weak 
link is often the controlling software. 

Standards 
The difficulty of moving software 

from one machine to another is direct-

ly proportional to the differences be­
tween the two machines. That's why the 
whole graphics industry has decided on 
some de facto standards and one for­
malized one. The formalized standard 
is the ACM/SIGGRAPH CORE stan­
dard. Unfortunately, it came along too 
late for universal acceptance. Many 
machines conform to it, but older, less 
ambitious standards-namely PLOnO 
and FORTRAN-are still prevalent. 

PLOnO was designed by Tektronix 
more than 10 years ago so that FOR­
TRAN programs could draw pictures on 
the then-new Tektronix graphics ter­
minals. One Tektronix employee ad­
mitted no one ever expected pwno to 
survive longer than five years. But like 
color television and the QWERTY key­
board, any standard will survive if 
enough units are in the field. The same 
reasoning applies to FORTRAN, which 
has become self-perpetuating. Every 
new machine must have a FORTRAN 
compiler: no one wants to rewrite that 
giant catalog of old programs. If this isn't 
depressing enough, one of the products 
at the NCGA show was a processor that 
ran FORTRAN directly in microcode. 

Graphics systems come in two types: 
raster and vector. A television is a raster 
device-pictures are drawn from left to 
right across the screen, a line at a time. 
In vector graphics, the lines in a picture 
are drawn contiguously; to draw a 

A complete graphics system that includes an Apple IIe (background left) and a Jupiter 7 
(foreground right) . Commands are entered with a Summagraphics bit-pad pointer. 
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square, vector graphiCS draws all four 
sides, one at a time. (See Gregg 
Williams' article "A Graphics Primer," 
November 1982 BYTE, page 448 for 
more information.) Vector graphics 
machines are slowly losing their posi­
tion; even CAD/CAM systems, the 
largest users of vector graphics, are 
switching to raster. Vector may never die 
out completely, but raster will be what 
the majority use. 

Two Strategies for Generating 
Images 

Generating computer pictures re­
quires much data manipulation. One 
photo represents millions of operations 
by the computer. These operations can 
be performed either directly by special­
purpose hardware or by special­
purpose software running on a general­
purpose computer. 

Among those who generate video and 
film computer graphics are followers of 
both camps. Lucasfilm, the company 
that brought you the Return of the Jedi 
graphics, uses a lot of specialized hard­
ware. Digital Productions owns a Cray-1, 
a very fast general-purpose mainframe, 
and doesn't use much specialized hard­
ware. Both approaches have their pluses 
and minuses. Hardware takes longer to 
realize but can manipulate very quick­
ly. Developing software that generates 
images takes less time than developing 
hardware, but the finished software isn't 
as fast as special-purpose hardware. A 
combination of new hardware and soft­
ware is much more difficult to coor­
dinate; at least some items should be 
"stock" or familiar. 

Communications 
Computers usually talk to terminals 

and modems in "serial" fashion: one bit 
at a time. The most popular method of 
communicating, the RS-232C port, is 
susceptible to noise, can work only over 
short distances (25 feet), and is com­
paratively slow (only up to about 1000 
characters per second). Two much more 
modern methods of communicating. 
serially are the RS-422A and RS-423A 
ports, but the industry, largely due to 
inertia, has not yet changed to these 
standards. It's unfortunate because 
these newer communications standards 
solve the problems of the RS-232C and 
run very fast. Speed is important 



because most display and host com­
puters can run much faster than the line 
between them, which means screen up­
dates (displaying new pictures) take 
longer than they ought to. I know of no 
computer company (graphics or other­
wise) that uses RS-422A or RS-423A 
ports to move data. In the graphics field, 
I had hoped to see optional RS-422A on 
some terminals and computers, but it 
didn't happen this year. Sooner or later, 
at least one company will offer RS-422A 
and RS-232C ports, and the ball will roll. 
A really fast terminal is especially im­
portant in graphiCS because a nice pic­
ture can be as long as 25,000 words. 

Portrait of the Computer 
as a Young Artist 

I'm not a very good draftsman or ar­
tist. With a computet, I can draw 
straight lines; more important, I can 
erase. Artists and non artists alike can 
benefit from computerized graphics sys­
tems. Nonartists benefit because an­
other means of communication opens 
for them; artists benefit because the 
drudgery, the repetitive work is less­
ened. If the world wants "boilerplate" 
pies, bars, and lines, it can have them 
quickly and professionally. 

Computers are great for the commer­
cial arts, but what about the fine arts? 
The photo at right shows an image that 
could qualify as an example of either 
commercial orEine art. At SIGGRAPH, 
there is an art show just for computer 
graphics art. 

I don)t think artists will be replaced 
by computers. Instead, the drudge work 
will be automated, leaving more time for 
creative work. A computer can be an 
artist's tool, just as premade brushes are 
a tool. Soon, an artist will be able to 
walk into an art supply store and buy 
a new reflections package as he would 
a tube of gouache. This will be a sort of 
industrial revolution for art. 

There is, however, one major con­
troversy. When is art actually original? 
If I have the tools, it doesn't take long 
to set up the machine to make a really 
beautiful drawing. But I didn't do the 
work of painting the reflections-the 
computer did, with software someone 
else may have written. The problem will 
fade in importance as the public 
becomes more familiar with computer 
pictures and more demanding about 

--- -------- ----~--- - -----------
---------------------- --~- ---- --------

- ae: -_ ........ 
Is it commercial art or fine art? Eleanor Matthews used the Beacon Illustrator system by 
Florida Computer Graphics to produce this picture. The Beacon has a point resolution 
of 640 by 480, but the picture's resolution was increased to 2000 by 2000 with Matrix 
Corp.'s Lasergraphics enhancer unit. The image was then photographed with a Matrix QCR. 

what it sees. The problem of judging 
originality should lessen as graphics ac­
quire a history. 

What It's All Good For 
Education: Schools and computer 

graphics will go well together. Consider 
how much easier teaching economics 
would be if graphs of demand curves 
and gross national product could be 
changed instr ntly. If students could ac­
cess and experiment with the data, 
"math phobia" could be conquered. 

Such developments await lower 
prices, better software, and teacher ac­
ceptance. The first two are inevitable. 
An Apple or IBM PC would suffice in 
the classroom, although not as well as 
a larger machine. With the coming 
precipitous drops in prices, such tools 
could be in common use in less than 
five years. 

Office: Computers are slowly being 
accepted in the workplace. Computer 
graphiCS lag behind office automation 
in businesses. Word processing is still 
used only by word-processing special­
ists, not by managers. 

But many people entering the work­
force now have grown up with com-

puters and aren't afraid to type. They 
will help their coworkers learn to use 
computers. Almost every office in mid­
dle management will have its own ter­
minal in five years, if only because in­
terofficemail and electronic memos are 
so much easier than the paper equiva­
lents. The trend of acceptance will slow­
ly come to include graphics, too. After 
a while, almost everyone will latch on 
to the simple graphics triumvirate, 
bar/line/pie, although artists will still be 
called to make the more complicated 
drawings. 

Engineering Productivity 
Because there aren't enough engi­

neers, we have to make the ones we 
have work faster. Blueprint changes no 
longer need be a slow and tedious pro­
cess. The next barrier is that every 
engineer will want to have a terminal on 
his desk rather than wait in line for one 
of a few terminals. When prices come 
down, terminals will proliferate very 
quickly just as soon as management 
realizes how much more can be accom­
plished. Several companies, notably 
Apollo and Versatec, are pushing such 
combined office/engineering networks. 
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Photo 4: An example of computer-aided 
design. This DEC schematic demonstrates just 
haw much detail the best equipment can shaw. 
On the original screen, you could see the 
tiniest writing in the bottom right comer. 
(Photo by the author, taken from a Conrac 
monitor using a I.exidata generator with DEC 
graphics data .) 

of these terminals out on the market 
today and ample software, too. In a 
surprise move, Tektronix has brought 
out a relatively low-cost line of ter­
minals that emulate both a VT-100 
and Tektronix's own 4014 with color. 
At $4000 to $8000, the 4100 family is 
going to be very popular. 

Last year I said that Conrac (a long­
time maker of video monitors) didn't 
want to be overrun by the Japanese 
and was quickening its usually 
sedentary pace of product introduc­
tion. It displayed several new prod­
ucts, including what I thought was 
the best monitor at the show. It was 
a 19-inch 60-Hz noninterlaced model 
that was great to watch. Photo 4 
shows an image from that monitor; 
I warn you that it looks better in 
person. 

If picture quality is of major impor­
tance to you, a dedicated camera is 
in order. Polaroid Corp. has now 
entered the graphics camera market 
with low- to medium-priced ($2000 to 
$7500) camera packages that attach to 
IBM PCs or Apples and make trans­
parencies, prints, or slides. The 
Video printer line was making im­
pressive screen copies from an IBM 
Pc. Lang Systems Inc., maker of the 
Videoslide recorder, was worried 
about such large competition, but its 
unit is more adaptable than Pola­
roid's . The market should support 
both. These cameras don't do much 
more than take a picture from a 
screen. That means the picture'S 
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resolution-how many dots high and 
wide-is the same as your screen's. 
More ambitious pictures, ones with 
more colors and more dots, require 
more ambitious hardware to smooth 
out jagged lines, use more natural 
colors, and so on. Such hardware is 
expensive but impressive. 

If your needs are greater than your 
budget, a graphics service bureau, 
which takes your data and returns 
finished graphics, is still the way to 
go. Hardware investments are lower 
because most of the expensive equip­
ment is theirs, not yours. You send 
your picture data over a modem and 
they photograph and return your pic­
tures, usually in two days. Most 
bureaus automatically remove jags 
and beautify your pictures. if you're 
worried about others seeing your 
valuable data, most service bureaus 
will send your pictures back undevel­
oped. Bureaus charge between $5 
and $15 a slide (less for large orders). 

True 3-D was before its time and re­
mains a pretty sideshow. Obviously, 
true three-dimensional display (as 
compared to three-dimensional pro­
jection on a two-dimensional picture 
tube) is a powerful tool, but it's yet 
to be perfected or accepted. I hope 
I'm at the show when holographic 
computer graphics are first demon­
strated; it will be an exciting mile­
stone. 

The prize for best give-away item 
goes to Jupiter Systems for its "Show 
Hospitality Sweet," a chocolate 
shaped like the planet Jupiter, com­
plete with red spot. Jupiter also 
showed off its new Jupiter 12, a com­
puter graphics workstation with 
higher resolution than the Jupiter 7. 

The Works, scheduled to be the first 
all-computer-graphics, full-length 
motion picture, is still stalled without 
enough capital. The world will wait 
another year. 

Commercial graphics houses are 
producing. Digital Productions is 
handling the space footage for The 
Last Starfighter, to be released next 
year. The company is rumored to be 
working on good computer models 
of the human figure, too. I wish I 
could show you some pictures, but 
Digital Productions is understand­
ably secretive. 

Photo 5: The Enter Computer Sweet-P plot­
ter fits into a briefcase and is relatively light. 
The pen moves in one direction only; the paper 
moves in the opposite direction. Enter has 
made plots "up to 10 feet long" on the Sweet­
P using this feature. (Photo by the author.) 

Networks and Graphics 
Versatec's network, called the Ex­

pert, is based on the ill-marketed 
Xerox Star and combines office auto­
mation and CAD. Versatec (a division 
of Xerox) is more famous for a laser 
printer/plotter that intersperses pic­
tures and text. The unit does a pro­
fessional job, and I've noticed only 
one problem: the text doesn't look as 
good as phototypeset text, which I'm 
told is a function of how many dots 
per inch are laid down. The new gen­
eration of laser printers should be an 
improvement. 

Apollo Computer Inc:s Domain 
network is meant more for office 
automation than design, although it 
does both . It has some very impor­
tant network features . You can access 
data from other nodes (terminals) as 
easily as from your own, which 
means you can get a program from 
your coworker's disk and run it or 
send files to any printer on the net­
work. The network has some am­
bitious security provisions. One im­
portant security item: each terminal 
has a floppy disk, so you can take 
your data with you. Why don't the 
micro companies sell a network like 
this? 

At the moment, the cost of such 
networks prohibits giving every user 
a terminal, but don't be surprised if 
this changes in two years. 

Some Product Developments 
You may have seen their ads: Enter 



Introducing the powerful, multi-processing 
HORIION®8/16 from North Star. 

The turbo-charged 
system with outstanding 

performance. 
The new North Star HORIZON 
8/16 microcomputer can handle 
up to eight individual users, 
supporting both 8-bit and 16-bit 
applications simultaneously. 

Its advanced, multi-processor 
architecture makes this powerful 
performance possible. Unlike 
other multi-user systems, the 
HORIZON 8/16 doesn't load up 
its users on a single processor; 
instead, it provides a dedicated 
processor for each individual 
user-at a cost no greater than 
that of conventional multi-user 
systems. 

The result? No degradation 
in processing performance, even 
when there are eight users on 
the system. 

Z-80 is a registered trademork of Zilog, Inc. 
TurboDOS is 0 registered trademark of Software 
2000, Inc. CP/M· SO, CP/M·S6, MP/M and CP/M are 
either trademarks or reg istered trademarks of Digital 
Research Inc. 
Systems se rviced nationwide by MAil S~rbu s Service Division. 

Circle 329 on inquiry card . 

And North Star's industry 
standard S- 100 bus gives you the 
flexibility to choose your options 
and tailor the system to meet 
your specific requirements. 

What's more, the new North 
Star TurboDOS® is many times 
faster than standard, multi­
user operating systems - and is 
compatible with CP/M-80~ 
CP/M-86 ® and MP/M:M 

As for reliability, over 30,000 
first generation HORIZONs are 
still in use. And each of these 
can be easily upgraded to the 
new 8/16 architecture. 

The HORIZON 8/16 out­
performs everything in its class. 
Costs no more. And is the only 
multi -user micro designed to 

meet your needs for today, and 
tomorrow-simply by plugging 
in the options you select. 

You can discover North Star's 
HORIZON 8/16 at more than 
1,000 computer stores and system 
houses nationwide. Call 800-
722-STAR for the location 
nearest you. Or write North Star 
Computers, Inc., 14440 Catalina 
Street, San Leandro, CA 94577. 

NorthSlalf. 
Simply powerful solutions. 



Photo 6: This image was drawn btJ hand. The 
artist used a Summagraphics bit pad and soft­
ware designed for drawing by hand. The sys­
tem, put together btJ New England Technol­
ogy, uses a Jupiter 7 and an Apple IIe. (Photo 
by Quick Brown Fox.) 

Computer Corp. has a cute little plot­
ter it calls the 5weet-P (see photo 5). 
Unlike the more advanced plotters, 
the 5weet-P is easily interfaced to 
most common micros over a Cen­
tronics or R5-232C line. Enter showed 
the 5weet-P working on a Compaq 
and a Kaypro II. Plot commands can 
be sent in an MBA5IC LPRINT state­
ment, meaning you don't need very 
sophisticated software to make some 
rather impressive graphs. Plot pens 
are changed by hand. Epson America 
Inc., the world's largest volume­
manufacturer of printers, has selected 
the $795 5weet-P as the companion 
to its QX-10 computer. 

Eagle Computers makes more than 
computers: Eagle started as Audio 
Visual Laboratories and then 
branched into computers. This ex­
plains the keyboard on its IBM PC 
work-alikes; it has keys marked with 
visual terms such as "enhance:' Now 
there is a combination product: "A 
complete desktop computer graphics 
system" that includes a digitizing 
pad, an 8086-based computer, a high­
resolution monitor, and a camera. 

Ithaca Intersystems, an 5-100 com­
puter company, brought out the 
Graphos VT-100-compatible color 
graphics terminal. The Graphos has 
a screen resolution of 640 by 480 
pixels; it supports up to 16 windows 
or independent screens within the 
screen. Each of these windows can 
display 16 different colors. Graphos 
starts at $8000 (a lot less than most 
of its competition) and can be ex-
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panded to include an 5-100 card cage. 
I asked the Ithaca people why a nice 
5-100 company is going into graphics, 
and they said they didn't want to stay 
a nice little 5-100 company. Bravo. 

Computer graphicS can be created 
two ways: from scratch (by hand, as 
in photo 6) or from real-world data 
(photos, maps, diagrams, or any tele­
vision image). The second method is 
called imaging, a very powerful tool. 
Imaging is used in medicine to "clean 
up" x-rays and CAT scans. 5pace and 
astronomical photographs are en­
hanced on similar equipment. Gould 
Inc:s DeAnza Imaging and Graphics 
division had what I thought was the 
best imaging equipment at the show. 
DeAnza was showing images good 
enough to eat (see photo 7). 

Color Picture Tubes 
Color ''bottles'' are all foreign­

made, mostly in Japan. The Ameri­
can firms have given up without a 
fight. American graphicS companies 
would love to use domestic tube; it's 
often the only foreign-built part in 
their machines. But unless some 
more elegant display method comes 
along, the foreign monopoly is like­
ly to continue. 

There's still no replacement for the 
television picture tube. IBM an­
nounced a step toward it at NCC: a 
dense plasma display (July 1983 
BYTE, page 297) which it had work­
ing on a Pc. The display doesn't offer 
color and it isn't cheap, but the only 
vacuum tube most of us use is closer 
to being replaced. I won't be sorry to 

Photo 7: Tasty imaging. This picture was first taken with a high-qualihJ television camera, 
digitized, then stored on disk; what you see here was shot from a monitor. Such images can 
be called up at any time and manipulated; you could zoom in, enhance one section of the pic­
ture, save that result, then return to the origina/. (Photo by the author.) 





see it go. By decade's end, all-in-one 
computers and terminals will op­
tionally come with something other 
than a picture tube. The tube will 
never die out; it's like black-and­
white film-too familiar and too 
capable to become obsolete. But the 
competition will have advantages: 
smaller computers, lower power con-

sumption, fewer parts to align. The 
new displays will represent the single 
largest change in computer com­
ponents since magnetic cores were 
replaced by memory chips. 

Competition 
The Japanese aren't here yet. They 

displayed a few interesting things at 

For More Information 
Slide makers and graphics photo­
graphic recorders: 
Lang Systems Inc. 
1392 Borregas Ave. 
Sunnyvale, CA 94086 
(408) 734-3332 

Polaroid Corp. 
575 Technology Sq. 
Cambridge, MA 02139 
(617) 577-2000 

Sweet-P plotter: 
Enter Computer Inc. 
6867 Nancy Ridge Dr., Suite D 
San Diego, CA 92121 
(619) 450-0601 

Fiber optics communications: 
Artel Communications Corp. 
POB 100, West Side Station 
Worcester, MA 01602 
(617) 752-5690 

Video monitors: 
Amtron Corp. 
5620 Freedom Blvd. 
Aptos, CA 95003 
(408) 688-4445 

Overhead (Vue-Graph) maker: 
3M Audio Visual Division, AV82-19 
POB 33600 
Saint Paul, MN 55133 

Jupiter series of graphics terminals: 
Jupiter Systems 
2126 Sixth St. 
Berkeley, CA 94710 
(415) 644-1024 

Office automation networks with 
graphics: 
Versatec, a division of Xerox 
2710 Walsh Ave. 
Santa Clara, CA 95051 
(408) 988-2800 
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Apollo Computer Inc. 
15 Elizabeth Dr. 
Cheimsford, MA 01824 
(617) 256-6600 

Image-processing systems: 
Gould Inc., DeAnza Imaging and 
Graphics Division 
1870 Lundy Ave. 
San Jose, CA 95131 
(408) 263-7155 

Visual 1050 personal CP/M computer 
with graphics: 
Visual Technology Inc. 
540 Main St. 
Tewksbury, MA 01876 
(617) 851-5000 

Rampage fast graphics add-on board: 
Parallax Systems Inc. 
1030 East Duane Ave. , Suite H 
Sunnyvale, CA 94086 
(408) 720-1600 

Color VT-100-compatible graphics 
terminals: 
Ithaca Intersystems Inc. 
200 East Buffalo, Box 91 
Ithaca, NY 14851 

Tektronix Inc. 
POB 500 
Beaverton, OR 97077 
(501) 644-0161 

Graphics presentation makers (soft­
ware and hardware): 
New England Technology Group 
400 West Cummings Park 
Woburn, MA 01801 
(617) 938-8833 

Audio Visual Laboratories/Eagle 
500 Hillside Ave. 
Atlantic Highlands, NJ 07716-2197 
(201) 291-4400 

the conference but remain in the 
wings. Most companies are running 
scared of their competitors, foreign 
and domestic; consequently, devel­
opment proceeds at a fast pace. No 
one wants to be blind-sided, especial­
ly in an industry in which being hit 
unawares means waiting until the en­
tire crowd passes over you. Because 

Antics animation software: 
Grove Park Studio Animations Ltd. 
104 Grove Park 
Camberwell, London SE5 8LE 
England 

AC gas discharge plasma display: 
Photonics Technology 
POB 432 
Luckey, OH 43443 

Apple/IBM color graphics add-oils: 
Number Nine Computer Engineering Inc. 
POB 1802 
Hartford, CT 06144 
(203) 233-8134 

Software for Number Nine board: 
Visual Data Enterprises 
POB 30563 
Los Angeles, CA 90030 
(213) 250-4977 

Apple/IBM-based postproduction 
graphics equipment: 
Symtec Inc. 
15933 West Eight Mile Rd. 
Detroit, MI 48235 
(313) 272-2950 

Beacon Illustrator system: 
Florida Computer Graphics 
1000 Sandy Pond Rd. 
Lake Mary, FL 32746 
(305) 321-3000 

Graphics shows and associations: 
National Computer Graphics Association 
8401 Arlington Blvd., Suite 601 
Fairfax, VA 22031 

Special Interest Group on Computer 
Graphics (SIGGRAPH) 
Association for Computing Machinery 
111 East Wacker Dr. 
Chicago, IL 60601 
(312) 644-6610 



Apple II compatible 
64K ofRAM 
Vic Upper & lowercase 
!!p\ Typewriter-style 
~ keyboard 
e 12-key numeric pad 
L VisiCalc keys 
.tJ 50-watt power supply 
, Built-in fan 

ACEWriter II 
Sophisticated word processing that's easy to learn 

ACECalc 
VisiCalc®-compatible spreadsheet analysis 
program with 80 columns of variable width 

ACE Display card 
Opens video display to a full 80 columns by 
24 lines 

ACE 80 CPU card 
Allows you to run CP/M and Apple® II 
programs 

Apple II compatible 
64K of RAM 
Vic Upper & lowercase 
~\ Typewriter-style 
~ keyboard 
e 12-key numeric pad 
L VisiCalc keys 
.t:J 50-watt power supply 
, Built-in fan 

1982 1983 

Good. Better. 
And you thought Franklin 

was good before. 
Well, look at Franklin now. You'll find our ACE product line has 

grown .. . and grown. To include sophisticated word processing. 
Sensational spreadsheet analysis. And an array of peripheral boards. 
So you can expand the capabilities of your ACE 1000 as your busI­
ness needs increase. Our product line's not the only thing that's 
grown. Franklin now has more than 1,000 authorized dealers 
throughout the country.' So, if you thought we were good before, FRANKLIN 
come see us now. COMPUTER CORPORATION 

Apple is a registered Irademark 01 Apple Com puler Inc. Better than ever 
VlslCalc IS a registered trademark of VISI Corp. • 

2128 Route 38 ; Cherry Hill , NJ 08002 Telephone: 609-482-5900; Telex: 837-385 

Circle 190 on inquiry card. 



neither hardware nor software can do 
much alone, the single technological 
"gotcha" is not as large a worry as the 
company that quietly goes for two 
years without a major product 
change and then announces a whole 
line of new machines. No one did 
that at this year's show, but I wonder 
if it won't happen in 1984. 

People frequently start graphics 
companies to compete with their 
former employers, often with direct 
product copies. Watch for a shakeout, 
with some "me-tao" companies 
merging. One-product companies 
that don't branch out may find 
themselves in serious trouble. Will 
the market support four firms mak­
ing exactly the same CAD/CAM 
equipment? 

For all of you who have read Tracy 
Kidder's The Soul of a New Machine, 
this won't come as a surprise. Data 
General (DG) announced the 
MY/lOOOO, a more powerful MY/8000 
(the machine described in Kidder's 
book). The MY/BOOO is a direct com-

petitor of DEC's VAX 11/780 compu­
ter, but the MY/lOOO has no real com­
petition (from DEC, anyway) . One 
prominent DEC employee was over­
heard saying DEC won't have any­
thing for at least a year and a half to 
compete with the MY/10000. This is 
a perfect example of how a single 
product can stomp the competition. 
DEC will lose customers to DG the 
way DG lost customers to DEC, then 
DEC might come out with an ultra­
VAX that takes customers from the 
MY/lOOOO. 

Computer graphics require large 
amounts of data very quickly; most 
large color terminals have enormous 
cable bundles connecting them to 
their host. Fiber optic cables transmit 
over a much more modest light­
conducting fiber, which Artel Corp. 
demonstrated by sending data from 
booth to booth over very thin cables. 
The image received wasn't quite as 
good as one transmitted by coaxial 
cable, but fiber optic lines really come 
into their own after about 50 feet. At 

The SIGGRAPH Conference 
The NCGA show focuses on the 

business side of graphics; the SIG­
GRAPH conference focuses on inno­
vation. SIGGRAPHs are run by the 
Special Interest Group on Graphics, 
which is part of the Association for 
Computing Machinery (an organiza­
tion of computer professionals, stu­
dents, and academicians). The confer­
ence is officially named the '~nnual 
Conference on Computer Graphics 
and Interactive Techniques," but 
everyone calls them SIGGRAPHs. 
This year's, the tenth, was held in 
Detroit's Cabo Hall in July. 

For a novice, SIGGRAPHs are much 
more engaging than NCGA shows. If 
you're curious about what Lucasfilm 
is up to, want to make your own car­
toons at home, or want a fast educa­
tion on graphics, this conference is the 
place to be; you see the leading edge 
in computer graphics. Don't misun­
derstand: the two conferences are dif­
ferent in emphasis, not in quality. At 
SIGGRAPH, the emphasis is on the 
new, whether it's better pictures, bet-
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ter machinery, faster computers, or 
new ways of using graphics. 

The art show was worth the trip 
alone. There were exhibits of "pic­
tures" (wall hangings) and "videos" 
(moving pictures on videotape), both 
ranging from fair to superior. Several 
pieces required less than $15,000 in 
equipment, which is a modest invest­
ment in this field. Encouragingly, 
much of the work came from schools 
with computer graphicS courses. 

In addition to the art exhibit, there 
was a film and video show. About four 
hours of computer graphics were 
shown over two nights. The material 
ranged from pure art to pure entertain­
ment. Demonstration reels included 
commercials, network logos, and pre­
sentations. Not all of the notable ar­
tistic films and videos were computer­
generated; some were computer-en­
hanced or hybrid (analog/digital) 
material. 
'~CT III:' six minutes of graphics 

synchronized to . Philip Glass music, 
was an impressive piece. "Qua Qua:' 

longer distances, coaxial cables are 
susceptible to screen interference; 
fiber optic cables are not. 

What Next? 
Within five years, I think a lot of 

small businesses from interior deco­
rators to tailors will make use of 
graphics. Home animators, archi­
tects, and (of course) game designers 
already use graphics; watch for 
magazines like Computer Animator. 
Rock bands are already using graph­
ics. Anyone who wants fast previews 
of reality without waiting for a drafts­
man will appreciate CAD/CAM-type 
systems. We can expect graphics con­
sulting houses to spring up the same 
way software companies have. High­
density, low-cost computer graphics 
are as powerful a wave as the micro­
computer revolution itself .• 

Alex Pournelle is chief programmer at Workman 
Associates (112 Marion Ave., Pasadena, CA 91106). 
He also attends UC San Diego and is collaborating 
on a textbook. He would like to hear from people 
working on low-cost graphics visuals. 

made live by Ed Tannenbaum on his 
homebrew Apple-based system, was 
pure fun. The piece that elicited the 
greatest reaction from the crowd was 
a short segment (about 45 seconds 
long) from The Works, billed as the 
"first all-computer-generated, full­
length motion picture:' This film was 
started by the New York Institute of 
Technology's Computer Graphics 
Laboratory about three years ago, but 
lack of computing power and money 
have delayed its completion. 

SIGGRAPH also sponsors one- and 
two-day courses on various topics 
witp.in the field: computer-aided 
design (CAD), robotics, solids model­
ing, animation, and so on. I attended 
most of the Introduction to Anima­
tion course and was very impressed. 
I learned a lot about computer anima­
tion and how much more there is to 
learn. 

More New Products 
Because NCGA and SIGGRAPH are 

Text box continued on page 380 



POINT ... The 
Houston Instrument DMP-41 
plotter meets the needs of the 
serious or professional user, 
yet it's easy to operate. 

POINT . . . C/D size 
format, comprehensive front­
panel controls and sophisti­
cated firmware are all tai­
lored to the needs of 
the surveyor, drafter, 
oceanographer, geophysicist 
and land developer . . . to 
name but a few. You can gen­
erate superior architectural 
elevations, contour maps, 
circuit-board layouts and 
assembly drawings quickly 
and accurately on bond, 
vellum or synthetic media. 

POINT . . . The DMP-4 
is configured to work with 
micros and minis, and has 
the capacity to take advantage 
of a mainframe's increased 

capability. RS-232-C 
interfacing is standard, 

with alternate protocols avail­
able. The DMP-41 is easy to 
live with, adhering to FCC 
Class B requirements. UL list­
ing pending. 

POINT .. . Minutely 
defined step size and high­
resolution logic- combined 
with robust drives and opti­
mized pen ballistics enable 
you to create plots of high pre­
cision and surpassing quality. 

BAUSCH & LOMB ~ 
houston instrument division 

*suggested US retail $2,995 

Circle 57 on inquiry card. 

POINT ... The 
Houston Instrument 
DMP-41 is one of your 
most cost effective 
considerations. * 

For the name, ad­
dress and phone 
number of your near­
est distributor, write 
Houston Instrument, 
8500 Cameron 
Road, Austin, Texas 
78753. Phone 
512-835-0900, or 

800-531-5205 if outside 
Texas. In Europe contact 
Bausch & Lomb Belgium NY., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel 059-27-74-45, 
tJx 846-81339. 

4P009 



A frame from an animated film produced In) the Nippon Animation Co., Tokyo, using the Antics software. 

Text box continued from page 378: 
only a month apart, I thought SIG­
GRAPH would offer little new to see. 
But that was not the case. Several com­
panies decided to skip NCGA and 
show off their new products only at 
SIGGRAPH. What follows is a short 
report on the newest and the best. 

For the Apple II or mM Personal 
Computer user, there's a new series of 
high-resolution color boards from 
Number Nine Computer Engineering 
(named after the Beatles' song 
"Revolution Number Nine"). Starting 
as low as $895, this expandable board 
has software from Visual Data Enter­
prises that lets you "paint" and draw 
on the screen and save images on an 
Apple disk. Based on the cursory look 
I got at the system, I'd say Number 
Nine has a real winner. Most functions 
(zoom, pan, scroll, plane selection) are 
under software control. The board 
comes standard with 16 colors, 512 by 
512 resolution, and RGB.:rrL interface. 
It's definitely worth examining if you 
want to do some home or business 
graphics. 

There is a lot of room between 
Number Nine and companies that 
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make equipment for the television net­
works. Symtec Inc. announced the 
PGS ill system for the Apple II or IDM 
Pc. Designed to produce graphics for 
low- to medium-budget video projects, 
this box is good for postproduction 
work. It can't compete with network 
broadcast graphics and isn't meant to. 
At $2000 (black and white) to $10,000 
(deluxe color), the PGS III is much 
more affordable than the equipment 
the networks use. 

Plasma screens are here and they 
look great if you want a big, bright, 
monochrome (one-color) display. Pho­
tonics Technology showed its 42- by 
42-inch orange plasma display, which 
is only 1f2-inch thick. It's very easy to 
look at in any light; because it's 
transparent, you can put a drawing 
behind it for tracing. Although too ex­
pensive for the average user, expect to 
find them commonly used for design 
conferences in five years. Considering 
that plasma units are very large 
(I-meter diagonal measure), they are 
the most rugged thing available. The 
army is using them for battlefield 
situation displays. 

IDM also believes in plasma displays. 

Big Blue exhibited a plasma display, in 
a terminal, that can show one to four 
separate tasks simultaneously. The 
unit is a smaller version of the Photon­
ics display. Only three things are 
wrong with it: it's $7000, uses 
EBCDIC, and has an Egyptian key­
board. Well, hieroglyphic. The same 
people who brought you the most 
popular keyboard in America (the 
Selectric layout) now have one even 
more cryptic than the PC's. There's a 
little picture of an open lock on the 
Shift Lock key, and an arrow shaped 
like a reversed L on the Return key. 
Pardon my density, but I didn't figure 
out that the little open lock meant 
"shift lock:' English is more readable 
than pictograms. Didn't pictograms go 
out with hieroglyphics? 

Graphics Engines 
You thought the 8087 was expensive: 

most graphics involve crunching a 
whole lot of floating-point (Le., real) 
numbers. Most computers aren't very 
good at this alone and need an add­
on box or card to increase their speed. 
For instance, the chip that does this for 
the IBM PC (and other 8086/88 



This title frame, from a sequence designed by Nippon Animation, illustrates the coloring and shading capabilities of the Antics package. 

machines) is the Intel Corp. 8087, cur­
rently about $100. Be happy that it's 
cheap. Real number crunching begins 
at "only" $50,000 for minis. Of course, 
those units are incredibly fast; they are 
required for the sheer numbers of 
calculations that graphics require. 

Cray Research was pushing the 
Cray-1 and its bigger brothers as 
graphics engines. Cray was the only 
company that didn't bring its own 
machine; the Cray-1 is a little hard to 
carry around. If the Mercedes is the 
sign that you've made it in Hollywood, 
the Cray (starting at $5 million) is the 
sign that you want to compute some 
pretty impressive graphics. 

More proof that FORTRAN will 
never die: the Antics animation soft­
ware package is written in it. This 
package has been developed by a 
group in England called Grove Park 

Studio Animations Ltd. Antics (not 
related to ANTIC, the graphics chip in 
Ataris) works with most hardware (so 
you can upgrade your black boxes) 
and allows a great variety of creature 
and object animation. The photos 
above and at left are examples of 
Antics graphics. We have seen only 
the beginning of the revolution; there 
are concepts and wrinkles not even 
thought of yet. And yet Grove Park 
must use a 25-year-old language for 
portability. 

The Japanese embrace computer 
graphics with professional relish . They 
will be a force to reckon with. I expect 
them to use computer graphics to 
churn out more film animation. Cur­
rently, just about all graphics equip­
ment (except the TV tube) is Ameri­
can-made, as is most innovation. But 
this is changing rapidly. The U.S. still 

has a lead but isn't accelerating fast 
enough to stay ahead. I think com­
puter graphics will become a rage in 
Japan like cartoon animation is now. 

One problem with covering these 
shows is that there's too much to see. 
By Thursday, the day the exhibits 
closed, everyone was exhausted. 
Videos that had made people applaud 
or laugh on Monday were greeted 
with silence on Thursday. Such shows 
cause information overload. Even if 
only half the exhibitors have some­
thing worth looking at, 10 minutes per 
booth works out to about 14 hours of 
looking at equipment. Then there's the 
art show, the film and video show, 
technical lectures, parties, and classes. 
Five full days is barely enough time to 
spend at SIGGRAPH if you're trying 
to cover everything. 
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THE VICTORY FACTOR. MICROCOMPUTER 
ARCHITECTURE WITH NO END IN SIGHT. 

Real UNIX '" Power. Real-Time Speed. 

Victory Computer Systems announces 
the FACTOR-the first 16-bit mUlti-CPU 
computer that gives you pure UNIX pro­
gramming power with real-time response. 
We did it with a system architecture that 
simultaneously implements an entire array 
ot 16-bit single board computers. Each 
SBC has its own MC68000'" CPU, 256 
kilobytes ot dual-ported RAM, and 
VRTX'"- a rugged, real-time software-on­
silicon operating system that switches 

tasks in as little as 100 fLSec. So now you 
can run several UNIX programs at once. 
Or use your FACTOR to monitor auto­
mated equipment while simultaneously 
processing words and data for up to 24 
fully supported users. 

The VMEbus. Faster by a factor of 10. 

The FACTOR's CPUs communicate 
over the VMEbus- an advanced new 
backplane design with 6 card slots, 4 
bus arbitration levels and 32 -bit address 
and data paths. At 20 megabytes per 

second, the non-multiplexed VMEbus is 
an order of magnitude faster than the bus 
implemented in today's most popular 
microcomputer systems. Even if you 
don't run a factory, the FACTOR's speed 
will mean faster throughput as your 
computing needs grow. And growth is 
what the Victory FACTOR is all about. 

Exponential Growth. FACTORED-In. 

The FACTOR's expansion-oriented 
architecture will take you far beyond 
today's performance horizons. In pro-

UNIX is a trademark 01 Bell Laboratories. VRTX is a trademark 01 Hunter & Ready Inc. Ethernet is a trademark 01 Xerox Corporation. MC68000 is a trademark 01 Molorola 
Inc. UNIPLUS is a trademark 01 Unisoit , Inc. zao is a trademark 01 Zi log, tnc. CP/ M is a trademark 01 Digitat Research, Inc . 'The VMEbus is supported by Philips / Signetics. 
Mostek, Motorota and Thompson·CSF. 



cessor power. In multi-channel industrial 
I/ O flexibility. In on-board memory. In 
built-in mass storage options. In the 
number of fully supported users. And 
there's no end in sight. 

In designing a multi-user system with 
real-time speed, you've always had many 
factors to consider. 

Now there's just one. 

We've got more to tell you about the 
Victory FACTOR. To get the whole story, 
give us a call today. 

System Hardware: 
o Each sing le board computer with: 16-bit 

MC68000 CPU, 256 Kb dual ported RAM, VRTX 
real-time executive in PROM, 8 RS-232C serial 
ports. and a Centronics-compatible parallel port. 

o New international standard 20 Mb/ sec VMEbus.' 
o Optional 1 Mb RAM expansion board. 
o Mass storage: Hard disk, floppy disk, and removable 

cartridge hard disk built-in. (29-104 Mb UF) 
o Fully supports Motorola 2 MHz 110 bus and 

industrial control interface cards. 
o Alphanumeric terminals in green, international 

amber, or color. 
o Graphics terminals in monochrome or color. 
o Optional coprocessor board for concurrent execution 

of CP/ M" on four Z80's, each with its own 64Kb RAM. 

System Software: 
o UNIX (UNIPLUS" ) operating system (includes "c" 

language). 
o VRTX real-time operating system standard in PROM . 
o Available languages: SMC Basic; Fortran '77; Pascal 

(IEEE Standard); RMCOBOL ANSI '74 Standard 
(Ryan-McFarland). 

o Ethernet" local area network interface. 
03780, and 3270 data communications protocols. 

THE ARCHITECTURE OF INTELLIGENT COMPUTING. 
©Copyright 1983 Victory Computer Syslems, Inc. 

Outside CA: 1-800-221-2419 
Inside CA: 408-295-4600 

Or TELEX 176-431 ANS: VICTORY SNJ 
OEM QUANTITY DISCOUNTS AVAILABLE 

COMPUTEA S'::ISTEMS INC. 

2055 GATEWAY PLACE SUITE 300 
SAN JOSE, CALIFORNIA 95110 
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Echonet 
Part 2: The Compiler 

How Echonet produces relocatable code 
from English-like programs 

by C. Bradford Barber 
Last month, I introduced Echonet with scenarios and 

a comparison to other programming systems. This 
month I'll show how Echonet works by examples and 
a glossary. The first example presents the Echonet con­
cept and the second example describes, in detail, the 
Echonet compiler. 

In brief, programs in Echonet are entries and objects 
stored in an Echonet dictionary. Entries consist of an en­
try name, an entry definition, and the relocatable machine 
code that causes a computer to perform the entry's task. 
Entries are defined by instructions that indicate other en­
tries and objects. Objects contain data used by entries. 

Echonet describes programs in terms of their design. 
While programmers using other languages go through 
a cycle of establishing requirements and specifications, 
designing, encoding, testing, and maintenance, an 
Echonet user repeats a shorter cycle of idea, design, and 
test. The key is the Echonet dictionary, whose many en­
tries offer a broad selection of preprogrammed functions. 
Each time a new program is designed, the Echonet dic­
tionary is enhanced by that program for the next design 
cycle. 

Programming Languages 
Before studying Echonet, let's review how program­

ming systems currently work. A programming system 
provides a programming language, an editor for writing 
programs, and an interpreter or compiler. Interpreters 
(e.g., most BASICs) execute a program one instruction 

Echonet is a trademark of Echo Systems Company. 

384 October 1983 © BYTE Publications Inc. 

at a time, while compilers (e.g., FORTRAN) translate a 
program into machine instructions. 

A programming language-whether it is compiled or 
interpreted-provides a fixed set of statements, opera­
tions, and data types. A language's reference manual 
describes: 

.statements that specify actions; for example, the BASIC 
statement PRINT X prints the value of X 
.operations that specify functions of one or more vari­
ables; for example, X + Y computes the value of X plus Y 
.data types that describe variables; for example, an in­
teger data type may be any whole number between 
- 32768 and + 32767 

When you write a program, you write a sequence of 
instructions, comments, and declarations. The follow­
ing BASIC program prints 0, 1,2,3,4,5, etc., until you 
interrupt it: 

0010 REM PRINT NUMBERS 
0020 LET J = 0 
0030 PRINT J 
0040 LET J = J + 1 
0050 GO TO 30 

Line 10 is a comment. The instruction at line 20 sets a 
variable, J, to zero. The instruction at line 30 prints the 
value of J. The instruction at line 40 increments J by add­
ing 1 to the old value. The instruction at line 50 repeats 
execution starting at line 30. 

This program is short. Unfortunately, useful programs 



are much longer. Programs of 300 instructions, 3000 in­
structions, and even 10,000 instructions are common. 

Invented Words, Mysterious Instructions 
Programs are unusual documents. They're heavy 

reading in both senses of the word. They are hard to read 
because programs are not written in English, nor are 
they really written in a programming language. Let's look 
at the short BASIC program. Not counting line numbers 
and comments, it contains eight words and notations 
provided by BASIC: LET, =, PRINT, LET, =, +, GO, and 
TO. I invented the other seven words and numbers for 
the program: J, 0, J, J, J, I, and 30. This is not unusual­
in a typical program, almost half of the words are in­
vented for that program or for a collection of related 
programs. 

Besides invented words, programs contain mysterious 
instructions that the reader must decode. For example, 
line 40 of the BASIC program means "increment J" yet 
says "LET J = J + 1." 

If a program were written once and then forgotten, an 
invented language wouldn't be a problem. Unfortunate­
ly, most programs are modified many times during their 
useful lives. Once the program is finished, it is set aside. 
Soon it needs enhancement or correction. The program 
is modified, then set aside again until the next change. 
Each time, the program must be read. Each time, its 
mysteries must be decoded and understood. 

Echonet and Entries 
With Echonet, you write programs as understandable 

phrases. Let's look at an example entry used in solving 
the Hanoi Tower Puzzle. Figure 1 diagrams the puzzle. 
The aim is to move a stack of rings from one tower to 
another tower. You can move the topmost ring of a tower 
to any other tower, but you cannot place a larger ring 

(la) 

(lb) 

Figure 1: The Hanoi Tower Puzzle. Figure la shows the initial posi­
tion, figure lb the first move. The object is to transfer all the disks 
to another tower without ever placing a larger disk on a smaller one. 

on top of a smaller ring. Listing 1 shows some of the 
entries used in solving the Hanoi Tower Puzzle. Each 
entry has an entry name shown in bold type and an en­
try definition written underneath. (In the following 
discussion, I have italicized words that have special 
meaning; for a glossary of these terms, see page 394.) 

The first entry in listing 1 moves the topmost ring of 
any tower in figure 1 to any other tower. It is one step 
in solving the Hanoi Tower Puzzle. It has an entry name 
(move TowerRing from HanoiTowerA to HanoiTowerB), 
an entry definition (the three lines following the entry 
name), and relocatable code (Echonet stores relocatable 
code for executing the entry or compiling other entries). 

The first entry definition in listing 1 is a sequence of 
three instructions with one instructiof1. per line. Each in­
struction in the sequence starts at the same column. In 
this way, the visual appearance of an entry corresponds 
to its internal structure. 

Each instruction in an entry definition indicates another 
entry. The three instructions in the first entry definition 
of listing 1 indicate the other three entries in listing 1. 
In turn, every instruction in these three entries indicates 
other entries (not shown) in an Echonet dictionary. 

In an Echonet dictionary, every entry has a unique en­
try name. This makes all names unambiguous; given an 
entry name, both you and the computer can locate the 
entry. 

Objects 
In Echonet, words that start with a capital letter in­

dicate objects. Table 1 lists the objects used in listing 1. 
Every object has an object name for indicating the object, 
data for describing the object, and data types for indicating 
entries by instructions. Objects are used as arguments, 
parameters, and data types. 

Data typing in Echonet is a way of using objects to 

Listing 1: Four entries used in solving the Hanoi Tower Puzzle. The 
name of each entry appears in boldface type, while its definition ap­
pears below. 

move TowerRing from HanoiTowerA to HanoiTowerB 

raise TowerRing above HanoiTowerA 
move TowerRing above HanoiTowerA to HanoiTowerB 
lower TowerRing onto HanoiTowerB 

raise TowerRing above HanoiTower 

for Screen Line from TowerRing .. position to above . . HanoiTower 
erase TowerRing on HanoiTower at screenLine 
draw TowerRing on HanoiTower at next Higher . .5creenLine 

move TowerRing above HanoiTowerA to HanoiTowerB 

on line above .. HanoiTowerA, move TowerRing from 
___ HanoiTowerA to HanoiTowerB 

lower TowerRing onto HanoiTower 

for screenLine from above .. HanoiTower to onTopOf . . HanoiTower 
erase TowerRing on HanoiTower at next Higher . . screenLine 
draw TowerRing on HanoiTower at Screen Line 
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Object Name 

HanoiTower 
HanoiTowerA 
HanoiTowerB 
Screen Line 
TowerRing 

Data Type 

HanoiTower 
HanoiTower 
HanoiTower 
ScreenLine 
TowerRing 

Description 

any tower in figure 1 
any tower in figure 1 
any tower in figure 1 
any line of the screen 
any ring on a HanoiTower 

Table 1: The objects used in listing 1. 

match instructions with entry names. Every object has 
one or more data types, and every data type is an ob­
ject. An instruction matches an entry name if (1) all name 
words and notations in both instruction and entry name 
match exactly, (2) arguments and parameters occur at the 
same locations in both instruction and entry name, and 
(3) a data type of each argument is the same as a data 
type of the corresponding parameter. For example, the 
instruction "raise TowerRing above HanoiTowerA" in­
dicates the entry raise TowerRing above HanoiTower, 
as does any instruction "raise XXXX above YYYY" where 
a data type of XXXX is TowerRing and a data type of 
YYYY is HanoiTower . 

Operations 
The third entry in listing 1 contains a .. (double dot) , 

a ___ (triple underscore), and a comma. The double 
dot makes the surrounding words ("above" and "Hanoi­
TowerX') belong to an operation. The triple underscore 
makes the second line a continuation of the first line. 
The comma matches a comma in the indicated entry 
name. 

Operations in Echonet are like value-returning func­
tion calls in a programming language. Just as with func­
tion calls, the results of operations become arguments 
to instructions. When Echonet looks up an instruction 
in an Echonet dictionary, it first replaces operations with 
a temporary object that is the operation's result . 

In the third entry of listing 1, the operation "above. 
HanoiTowerA' is like a function call "getScreenLine­
Above (HanoiTowerA):' It indicates the entry ScreenLine 
: = above .. HanoiTower, and it is replaced by a tem­
porary object, TemporaryA, whose data type is made to 
be ScreenLine. After replacing the operation, the entry's 
instruction would read "on line TemporaryA, move 
TowerRing from HanoiTowerA to HanoiTowerB;' which 
indicates the entry on line ScreenLine, move TowerRing 
from HanoiTowerA to HanoiTowerB . 

Indented Programs 
The last feature of listing 1 is indentation that defines 

an indented program. For example, the entry raise Tower­
Ring above HanoiTower indents two instructions below 
the first instruction. The first instruction is similar to a 
BASIC statement such as FOR I = 1 TO 4. It starts 
ScreenLine at "TowerRing .. position" and repeats the in­
dented program until ScreenLine is "above . . Hanoi­
Tower:' Each repetition erases a TowerRing at its current 

+- Circle 250 on inquiry card. 

UNIX 
SPOKEN 

HERE 
andMS-DOS,andVMStoo! 

UniPress, your UNIX source. 
We have a line of so ftware for a range of hardware, 
including VAX, MC68000 and IBM Pc. 
Source code, as well as binary. 
Quantity and OEM terms . 
Maintenance available. 

PACKAGING: VAX/ VMS and UNIX, 
MC68000/ UNIX on Sun, Masscomp, Apollo, 
Tandy 16, Apple Lisa, Sritek Board for IBM PC , 
Dual, Plexus, Callan, and Cyb. 
Perq and Perkin Elmer, too . 
Inquire regarding other hardware . 

UniPress Software 

UNIX SOFTWARE 

Priced 
from 

• Full UniPlus + UNIX for Apple LISA ...... $ 495 
• EMACS-Multi-window text editor 

(Gosling vers ion) . ..... . . .............. ....... 395 
• LEX-Powerful word processor . . ...... . . ... ... . 500 
• PHACT -Isam file manager .. . .... . . . ...... . . .. 250 
• f RDB-Relational database tools . .. . .. . . . ... . . . . 250 
• MENU SYSTEM-Menu generation ... . .. . ... ... 495 
• UniCalc-Powerful spreadsheet ...... .. . . ...... . 350 
• MIMIX-CPf M emulator . ............... . ..... 495 
• C cross compi ler-to 8086 and 68000 

(includes assembler, link er, etc .) . . ... . . . . .. . . . . 5000 

MS-DOS SOFTWARE 
• Software tools-Unix-like facilities add power to 

MS-DOS: includes ed, grep, sort , diff, uniq , etc .... 200 
• PHACT -Isam file manager ........ .. .. . . . .. ... 250 
• C compiler-Full C language ... . . . . .. . . . ..... . .. 395 

VMS SOFTWARE 
• EMACS-M ulti-window text editor 

(Gosling version) . ... ..... ......... .. ........ 2500 

Call or write for more information. 

UniPress Software, Inc. 
Dept. 810 

1164 Raritan Avenue, Highland Park, NJ 08904 
201-985-8000 Toll Free: 800-222-0550 (outside NJ) 

Mastercard and Visa 

Unix is a trademark of Bell Laboratories. 
VMS is a trademark of Digital Equipment Corp. 

MS-DOS is a trademark of Microsoft. 
UniCalc is a trademark of Lattice, Inc. 
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Smlth-Corona® TP-1'· 
Daisy Wheel 
Printer 

• Print Speed : 12 CPS 
• Fully-Formed Characters 
• Choice of 10 or 12 CPI Models 
• Drop-in Ribbon Cassettes 
• Standard Serial or Parallel 
• Compatible With Most 

MicroComputers 

MICRO MART 
8764 Complex Dr ., San Diego, CA 92 123 • == (619) 268-0169 

Circle 561 on inquiry card . 

Touch Tone 
Decoding Modem 
Convert Touch Tones to ASCII . 
The Touch Tone Decoder Modem 
offers a low cost solution to re­
mote monitoring and data entry 
applications. It autoanswers and 
connects any host computer's 
asynchronous RS-232 port w ith 
the telephone system. Select 300, 
600, or 1200 baud data rate or 
optional external audio input. 
5500 single quantity, Touch Tone 
send/1200 baud receive terminal 
ava ilable. 

tfJe .,!,!croper'PfJer~1 corporatIon .. . 
2565 152nd Avenue NE 

Redmond , WA 98052 

(206) 881-7544 

Circle 562 on inquiry card. 

ANNOUNCING SAVINGS FOR 

MAIL ORDER BUYERS 
Have you spent too ~uch lime lookin9 at every mall order ad fOf 

compuler products to hnd the lowest price? 
Now you can save time and money with the MAIL ORDER RE· 

~:ir~~ J,~1tE~;dae~~~~~e~;~~eerv~~eS~~I~~I~rl~~~~;~e~~~r~~~~~~; 
their products. AI a glance you can determine which dealers seilihe 
products you want al the lowest price. 

SAVE $100 
As an example of how MORE can save you money: One dealer 

advertises many products at pri.ces which are very competitive , 

~~~:~.~r p~rcee ~~~;tFn~b~~~~~e~e~d~e~~o~x~~rsee ~h~lt~ ~b~eE'~~~~~ 
plefe prrcing table you would instanlly see the lowest prrce on any 
Item. 

REPORTS 011 SOFTWARE AIIO HARDWARE 
MORE presents two complete reports-one lor software and one 

lor hardware. MORE's Software Report i~cludes : word processors. 
spreadsheets. databases. communicatIOns. financial/accounting 
programs and others. MORE 's Hardware Report includes: prin ters , 
monitors, hard disks, modems. diskenes and olhers. 

FREE GUIDE TIl MAIL ORDER 

ACT IIOW 
MORE's SOFTWARE REPORT S 9.95' 
MORE's HARDWARE REPORT 9.95' 

Extra Value-both lor only 17.50' 
'CA residents add 6-1 /2% sales tax. 

CAU: 800-227-3800 EXT 43 
(Mastercard and VISA only) or MAIL a check or money order to: 

MORE P.O. BOX BB0953 
San Francisco. CA 94188-0953 

Circle 563 on inquiry card. 

position and redraws it one line higher. The first instruc­
tion contains two operations that indicate entries 
ScreenLine : = TowerRing .. position and ScreenLine : = 
above . . HanoiTower . 

Because the first parameter of each entry is Screen­
Line, and the data type of an indented program is In­
dentedProgram, the first instruction indicates the entry 
for ScreenLine from ScreenLineA to ScreenLineB 
IndentedProgram. 

Entries in Echonet are like words in 
a dictionary. As with words, people 

will use them many times . 

As described below, an indented program is compiled 
into relocatable code for an entry. A similar construct, 
not used in this example, is an embedded clause. Its main 
purpose is to embed conditional expressions into 
relocatable code (e.g., "while A = B do ... " contains 
A = B as an embedded clause). 

A Review of Entries 
The entries in listing 1 illustrate several properties of 

Echonet: 

• Echonet divides programs into components called en­
tries and objects. 
.Objects contain data. Object names start with a capital 
letter (e.g., TowerRing). 
• Every entry has a multiword name that describes the 
entry (e.g., move TowerRing from HanoiTowerA to 
HanoiTowerB) . 
• Entries are defined by instructions that indicate entries 
and objects. Instructions may include operations or em­
bedded clauses. 

Entries in Echonet are like words in a dictionary. En­
tries are durable. As with words, people will use them 
many times. Instead of starting from scratch-inventing 
variable names, procedure names, and program names­
Echonet users build upon an Echonet dictionary of en­
tries and objects written by many people, Instead of en­
coding their programs in an invented language, Echonet 
users write their programs in a language made from 
entries. 

Relocatable Code 
Unlike words in a dictionary, Echonet entries contain 

relocatable code for execution by a computer. Echonet 
compiles relocatable code for an entry by (1) dividing the 
entry definition into instructions, (2) locating entries and 
objects indicated by the instructions, and (3) creating 



The best deal in 0 64K. Z·80 system just got better. Our new Sonya Plus 
system now includes dual half· height. built·in octal drives for a total 
formatted floppy disk capacity of .64·1.28 Megabytes. 

A new feather·touch keyboard features 15 special·function keys which 
are enabled under both Wardstar and Sonya Ilasic. a built·in palm rest 
and a keypad with math functions and an enter key. 

Of course you still receive over $2400 wotth of extras including CP/M®. 
Sonya Ilasie. Wordstar. Mailmerge. Spellstar. Calcstar. and Infostar 
(including Datastar and Reportstar). Plus a games disk. a 300 baud direct 
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Listing 2: Entries for demonstrating the Echonet compiler. The in­
structions in listing 2a clear and increment Count, while the instruc­
tions in listing 2b repeat the code of listing 2a. 

(2a) (2b) 

nonsense instruction 

clear Count 
increment Count 

forever nonsense 

repeat 
nonsense instruction 

Listing 3: Entries for demonstrating the Echonet compiler (listed 
alphabetically) . The entries in listing 3a are indicated by instructions 
in listing 2. The entries in listing 3b are indicated by instructions 
in listing 3a . Entries in listing 3c are indicated btJ code instructions 
in listings 3a, 3b, and 3c; entries not listed here are preceded by 
"append." 

(3a) 

clear Integer 

Integer < - 0 

increment Integer 

Code~ncrement_16Bits of Count 

repeat IndentedProgram 

label Loop 
do IndentedProgram 
go to Loop . 

(3b) 
do IndentedProgram 

Code_do_program of IndentedProgram 

go to Label 

Code_go_to~abel of Label 

Integer < - Number 

Code_set_16Bits of Integer to Number 

label Label 

Code_define~abel of Label 

(3c) 

CodeValue instruction 

execute during compile: 
append CodeValue to New--.relocatable_code 

CodeValue of Object 

execute during compile: 
append CodeValue to New-I'elocatable_code 
append Object to New-I'elocatable_code 

CodeValue of ObjectA to ObjectB 

execute during compile: 
append CodeValue to New-I'elocatable_code 
append ObjectA to New-I'elocatable_code 
append ObjectB to New-I'elocatable_code 

execute during compile: IndentedProgram 

Code_compiler_executes instruction 
do IndentedProgram 
Code~inish_executes instruction 

new r~locatable code from relocatable code stored with 
each in<:l.icated entry. 

Wher Echonet compiles relocatable code for the first 
entry ~n listing I, it concatenates relocatable code from 
three entries (raise TowerRing above HanoiTower, move 
TowerRing above HanoiTowerA to HanoiTowerB, and 
lower TowerRing onto HanoiTower) and stores the new 
relocat.able code into a fourth entry (move TowerRing 
from HanoiTowerA to HanoiTowerB). The resulting 
relocatAble code can execute directly. It doesn't need an 
operafing system or an interpreter. It is like a program 
stored on a disk, but with two advantages: it can execute 
anywhere in computer memory, and other entries can 
use it for compiling new relocatable code. 

Compiling Relocatable Code 
from Relocatable Code 

The .:following will describe how Echonet compiles 
relocat'able code. Listing 2 shows two entries: one called 
nonsehse instruction, which clears and increments a 
count, 'the other called forever nonsense, which repeats 
"nonsense instruction" forever. Listings 3a, 3b, and 3c 

Relocatable code for an entry is a 
sequence of code instructions. The 

sequence is compiled by . 
corycatenating shorter sequences. 

show entries indicated by these instructions. Table 2 
describes all objects used in the demonstration. 

Relocatable code for an entry is a sequence of code in­
structions . The sequence is compiled by concatenating 
shorter sequences together. These shorter sequences 
were compiled by concatenating still shorter sequences 
together. The shortest sequence is a single code instruc­
tion . If you look at the definition of an entry, the defini­
tions of each instruction, and the definitions of the in­
structioins of the definitions of each instruction, you will 
in due Fourse find code instructions. If you look at the 
code foi:' an entry, you will find relocatable code. 

Note that the entries in listing 3c reference each other. 
Echonet can have circular references because the mean­
ing of.an entry is different from its definition. The former 
is relocatable code while the latter is readable text. This 
differellce distinguishes Echonet from programming lan­
guages such as FORTH and Smalltalk and from macro­
procesllors used with assembly languages. 

, 

Comp'iling an Entry 
Echo"net compiles an entry by concatenating relocat­

able code indicated by instructions. Let's see how 
Echonet compiles nonsense instruction (from listing 2). 

Step 'i: The compiler looks up the first instruction, 

October 1983 © BYfE Publications Inc. 391 J ' 



Object Name 

Code_com piler _executes 
Code_define_Jabel 
Code_do_program 
Code_finish_executes 
Code_ go_to_label 
Code_incremenL 16Bits 
Code_ seL 16Bits 
CodeValue 

Count 
IndentedProgram 

Integer 
Label 
Loop 
New_ relocatable_code 
Number 
Object 
ObjectA 
ObjectB 

Data Type 

CodeValue 
CodeValue 
CodeValue 
CodeValue 
CodeValue 
CodeValue 
CodeValue 
CodeValue 

Integer 
Indented Program 

Integer 
Label 
Label 
RelocatableCode 
Number 
Object 
Object 
Object 

Table 2: The objects used in listings 2 and 3. 

"clear Count:' This instruction indicates clear Integer 
(listing 3a) because Integer is the data type of Count. 
The compiler appends the relocatable code for clear In­
teger to the new relocatable code. It replaces the 
parameter Integer with the argument Count. The 
resulting code is: 

new relocatable code 
relocatable code for "Integer < - 0" 

which after parameter replacement produces the same 
code as: 

new relocatable code 
Code_set_16Bits of Count to 0 

Because Count is not a parameter of nonsense instruc­
tion, the compiler allocates Count as the first temporary 
value in nonsense instruction. 

Step 2: The compiler looks up the entry for "increment 
Count" and finds increment Integer (listing 3a). It ap­
pends this entry's relocatable code to the new-relocatable 
code and replaces the parameter Integer with the argu­
ment Count: 

new relocatable code 
Code_set_16Bits of Count to 0 
Code_increment_16Bits of Count 

Step 3: The compiler finishes the code and stores it 
with nonsense instruction. The result is: 

relocatable code for- nonsense instruction 
Code_set_16Bits of Count to 0 
Code~ncrement_16Bits of Count 
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Description 

start compiler execution 
define a label 
compile a program 
finish compiler execution 
branch to a label 
increment a 16-bit value 
set a 16-bit value 
a data type that represents a numeric value for select­
ing a code instruction 
an integer counter 
a data type that represents a sequence of indented 
instructions 
a data type that represents a 16-bit value 
a data type' that represents a location's label 
a label for looping 
a buffer for building relocatable code 
any numeric literal 
a data type that represents any object in Echonet 
an Object 
an Object 

The entry nonsense instruction is no different from other 
entries; after an entry is compiled, it contains relocatable 
code. This code can be executed or used for compiling 
an entry. You execute an entry by writing the entry's 
name and pressing the function key labeled Do. If you 
typed in the words "nonsense instruction" and pressed 
Do, Echonet would look up the entry named nonsense 
instruction, load the entry's relocatable code, and execute 
the loaded code. 

Compiling an Entry with an Indented Program 
In listing 2b, I used "nonsense instruction" for defin­

ing forever nonsense . After compiling nonsense instruc­
tion Echonet has relocatable code for compiling forever 
nonsense . 

Step 1: The compiler looks up the instruction "repeat" 
followed by an indented program. Because the data type 
of an indented program is IndentedProgram, "repeat" 
indicates the entry repeat IndentedProgram (listing 3a). 
Echonet had compiled this entry from three instructions: 

relocatable code for-repeat IndentedProgram 
relocatable code for "label Loop" 
relocatable code for "do IndentedProgram" 
relocatable code for "go to Loop" 

which produced a sequence of code instructions: 

. ~elocatable code for-repeat IndentedProgram 

Code_define-.label of Loop 
Code_do_program of IndentedProgram 
Code_go_to-.label of Loop 

Step 2: The compiler appends the first code instruc­
tion of repeat IndentedProgram: 



Gifford gives you more. 
When you go with Gifford, you 

get more than you ever thought 
possible from a multiuser computer 
system. Or a computer company. 
More productivity. More flexibility. 
More expandability. More speed. And 
more support. 

It means total performance for 
every Gifford customer. 

Gifford systems can run both 
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new relocatable code 
Code_define~abel of Loop 

Step 3: The second code instruction of repeat Indent­
edProgram is "Code_do_program of Inq~p.ted­

Program:' This is a special code instruction that'tells the 
compiler to start appending relocatable code fo~ 'the in-
dented program. '.' . 

Step 4: The indented program of forever nonsense 
(listing 2) consists of a single instruction, "nonsehse in­
struction:' The compiler locates the relocatable code for 
"nonsense instruction" and appends it to the new re­
locatable code: 

new relocatable code 
Code_define~abel of Loop 
Code_set_16Bits of Count to 0 
Code_increment_16Bits of Count 

Step 5: The compiler has finished the indented pro­
gram of forever nonsense, so it returns to the relocatable 
code for repeat IndentedProgram. 

Step 6: The compiler appends the third code instruc­
tion of repeat IndentedProgram: 

. , 

Glossary of Echonet Ter~:,:: ~!s 
The following glossary defines the Echonet system . efining 

the important words used for describing Echonet. Becau ,j E.chonet 
is a new way of looking at programs and programmin~~'" 'it uses 
many of these familiar words in new ways. All words . 'ned by 
the glossary are italicized at some point in the main:.ftt. 

'; 

~\, . 

argument: the part of an instruction or operation tha~ndicates 
an object. An argument may be an object name, an op~ . ion, an 
indented program, an embedded clause, a string, or a er. For 
example, the operation "Count + 3" has two argum object 
name Count and number 3. 

code: data that defines a sequence of computer ins . ctions. 
For example, code 60 in a 280 microprocessorincre . ras the 
accumulator. . "t 

code instruction: the smallest unit of code that Echonet can 
execute or use in compiling an entry. A code instruction is iden­
tified by a numeric value called a "code value." A code in$truction 
contains data that describes its arguments. Relocatable .. code is a 
sequence of code instructions. 

compile: 'to generate relocatable code from an entnj qefinition 
and an Echonet dictionary. Echonet compiles relocatable code from 
relocatable code stored with entries indicated by instructions and 
operations. 

data: a bit string stored in a computer or stored on ciomputer­
readable media. A bit string is a sequence of ones and .zeros that 
encodes a sequence of numeric values. Everything in Echonet is 
ultimately represented as data stored in an Echonet dictionanj. 
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new relocatable code 
Code_define~abel of Loop 
Code_set_16Bits of Count to 0 
Code~ncrement_16Bits of Count 
Code_go_to~abel of Loop 

Step 7: The compiler is finished with the relocatable 
code for repeat IndentedProgram. It returns to the 
definition of forever nonsense (listing 2) . It doesn't find 
any more instructions in forever nonsense, so it stores 
the new relocatable code. The result is : 

relocatable code for-forever nonsense 
Code_define~abel of Loop 
Code_set_16Bits of Count to 0 
Code_increment_16Bits of Count 
Code_go_to~abel of Loop 

Now you can execute forever nonsense or use it in com­
piling another entry. If you typed "forever nonsense" 
and pressed Do, Echonet would load the relocatable code 
stored with forever nonsense and start the computer ex­
ecuting that code. On a Z80 microcomputer, Echonet 
would load: 

data type: an object assigned to objects and operations that is 
used for indicating entries with instructions and operations. For 

. example, the object TowerRing is a data type for the objects 
TowerRingA and TowerRing. This allows the instruction "draw 
TowerRingA:' to indicate the entry draw ,Tower Ring. Users 
assign data types to objects when they define an object. 

Echonet dictionary: a dictionary of entries and objects accessed 
by unique entry names and unique object names. An Echonet dic­
tionary stores entries and objects for a user and for groups of users. 
An Echonet dictionary may contain hundreds of thousands of en­
tries and objects. 

embedded clause: part of an instruction identified by an 
embedded-clause pattern. An embedded clause is an argument 
whose data type is the object EmbeddedClause. On compila­
tion, an embedded clause is passed as text to the indicated relocat­
able code. 

embedded-clause pattern: a sequence of name words, nota­
tions, and textual classes. For example, "while any-clause do" is 
an embedded-clause pattern. 

entry: an entry name, an entry definition, and data . Many en­
tries contain relocatable code for execution or for compiling other 
e11tries. An Echonet dictionary stores entries. 

entry definition: either text or a sequence of instructions. An 
entry definition describes an entry. The Echonet compiler turns 
an entry definition into relocatable code. 

entry name: a sequence of name words, notations, and object 
names. Instructions and operations indicate entries by entry names. 
Object names in an entry name indicate parameters. Each entry 
name is unique within an Echonet dictionary. 



Loop: 
Id hI, ° 
inc hI 
jp Loop 

;;repeat 
nonsense instruction 

;hl = Count 

The values of Count would be 0, 1, 0, 1, 0, 1, 0, 1, etc. 

Discussion 
I named Echonet after the Echo 1 satellite, which, in 

1960, introduced me to information technology. At that 
time, Echo 1 reflected messages from earth. Now, 
Echonet reflects and captures ideas for computer 
programs. 

Research on Echonet started when I first saw assembly­
language listings produced by an optimizing ALGOL 
compiler. Such listings, especially those for nonarith­
metic programs, were verbose and convoluted. By study­
ing these listings, I learned that high-level programming 
languages did not accurately specify computer actions. 

Echonet resulted from my search for a programming 
system that could symbolically represent any sequence 
of computer actions. The first breakthrough was deciding 
to make entry names the grammar for instructions. The 
second breakthrough was separating entry definitions 
from relocatable code. This removed the need for built-

indented program: an indented sequence of instructions below 
another instruction. An indented program is an argument of the 
preceding instruction. The object IndentedProgram is the data 
type of an indented program. 

indicate: to select an entry with an instruction or operation. 
Also, to select an object by matching text with an object name. 
An instruction or operation indicates an entry when it matches 
an entry name. Before matching, Echonet replaces arguments and 
parameters with data types. If a match fails, Echonet trys other 
data types for the arguments. 

instruction: one line of text . An instruction can indicate an 
mtn;. Many instructions indicate entries that have relocatable code. 
Instructions often contain arguments. 

name word: a sequence of letters, digits, and underscores that 
starts with a lowercase letter. Name words occur in embedded­
clause patterns, entry names, and operator patterns. 

notation: printable characters other than letters and digits. For 
example, "$" and "= > " are notations. 

number: a sequence of digits. A number has the data type 
Number. For example, the instruction "print 123" indicates the 
entn) print Number. 

object: an object name, data types, and data. The same object 
can act as parameter, argument, or data type, depending on its 
use. An Echonet dictionan) stores objects. 

object name: a sequence of letters, digits, and underscores that 
starts with a capital letter. An object name is unique within an 
Echonet dictionary. Instructions and entry names indicate objects 
by object names. 

operation: part of an instruction that matches an operator pat-

in i~.structions. The third breakthrough was using en­
tries ,ad Echonet's user interface. 

Orieof my guiding principles was to accept the fun­
daroental differences between people and computers. 
For ~~~mple, computers can compute and store data far 
bette~' : than people can, while people recognize 
similarities and differences far better than computers 
can./I:he Echonet compiler connects the two by auto­
matically translating from the personal world of sym­
bolid~~tries and objects into the computer world of data 
and executable code .• 

Brad Barber rUl1s Echo Systems Compal1y (POB 5192, Westport, cr 06881), 
a olie-persol1 research finl1. He recel1tly joil1ed ITT Programmil1g as part of 
a rt?sea)'ch group that works all coordil1atiol1 systems. 

i :. . 
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to , N~sletter, Echo Systems Compal1Y, POB 5192, Westport, CT 06881. 

'operation is an argument to an instruction or operation. 
nr.ll'1'liMin~ indicate entries whose entn) names start with a 
"nyn..",g2wfollowed by : = . The data types of an operation are the 

of the initial parameter. For example, the instruction 
+ 3" contains the operation "Integer +3." This 

n11l'rn;tf6fl~ ' indicates the entry IntegerResult : = Integer + 
which has an Integer data type. So, this instruction 

mil II (JI[""', the entry print Integer. 
nn,p.,.;jf.nr pattern: a sequence of name words, notations, and 

,c:.<"'"".'Jf!"~"O~' For example, "any-object-11ame + any-abject-name" 
pattern. Operator patterns show the operations in 

: an object indicated bl) an object name in an entry 
example, the entn) print Integer has a parameter In­
an entry definition, parameters become arguments to 

and operations. 
relo~atable code: a sequence of code instructions that Echonet 

can execute anywhere in computer memory. Echonet uses 
relocat~ble code to compile new relocatable code. Relocatable code 
may confain several thousand code instructions. 

string: text enclosed by quotes. A string has the data type 
String.~For example, the instructions print "this is a string" in­
dicates the entry print String. 

text: -i!:haracters that can appear on a page or a screen . Text may 
be 212 characters wide. 

textual class: a pattern element that identifies an object name, 
a name fOard, a clause, end of line, or start of line; textual classes 
occur in.: operator patterns and embedded-clause patterns. 
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If you can beat these prices, 
you must have a brother-in-law 
in the business. 
ALPHA DISKSo o$ 21050 

DISKETTES 

SCOTCH 3M 
S S.D.DEN 40 TRK. 10 . 16 SECTORS S 23 .50 
D.S.D.DEN 40 TRK. 10. 16 SECTORS ... 36 .50 
8·· DIS KS IN STOCK.. . ... CALL 

VERBATIM DATALIFE 
MD 525·01. 10. 16 .. 
MD 550·01. 10. 16 .. 
MD 557·01. 10. 16 .. . 
MD 577·01. 10 . 16 .. . 
FD 34·4001 .. 

. ... S 26 .50 
. ............ .44 .50 

.... .. ... .45.60 
.............. . 34 .80 

. ... ........ .48.60 

DISKETTE STORAGE 
5'1, ·· PLASTIC LIBRARY CASE ... ....... $ 2.50 
8 · PLASTIC LIBRARY CASE ... . ... . 3.50 
PLASTIC STORAGE BINOER wi Inserls .. . 9.95 
PROTECTOR 5'1,,· (50 Disk Capacily) . .. 21.95 
PROTECTOR 8·· (50 Disk Capaci1y) ...... 24 .95 
OISK BANK 5'1,· ...... 5.95 
DIS K BANK 8· · ...... 6.95 

ATARI 
See Apple & Alari Software . 

BANK STREET WRITER ........ .... .... . 5 55.50 
CENTIPEDE .. . . ..... 32.00 
DEF ENDER .. . ..... .. . 32 .00 
DONKEY KONG .. . ... .. . CALL 
EPSON CABLE TO 850 INT... . .... 30.00 
GALAXIAN .. . .......... ..... . 32.00 
HOME ACCOUNTANT .. . ....... ... 59.00 
IN HOME KEYBOARD ... . . . .. 67 .00 
PACM AN .. . ..... 32 .00 
OIX .... .. 35 .00 
SIGNALMAN MODEM .. . .B5.00 
STAR RAIDERS .... . ..... 32 .00 
TAX ADVANTAGE .... . ...... .. ... 38 .97 
WICO TRACKBALL.. .. . ............. 59.00 

!NTEC PERIPHERALS 
RA M MODULES 
48K FOR ATARI 400 ....... ... .......... $145.00 
32K FOR ATARI 800 .. . .. .. .. 67 .00 
MOSAIC 64K 400/800 .. . ...... 169.68 

PRINTERS 
STAR MICRONICS GEMINI 10 ... .... S CALL 
STAR MICRONICS GEMINI 15 ... .......... CALL 
RIBBONS FOR MX·80.. . . .. .. ..... ..... 8.95 
RIBBONS FOR MX·100 ..................... 24 .00 
C·ITOH F·10 40 CPS PARALLEL ....... 1250.00 
C·ITOH HO 40 CPS SERIAL .. . .... . 1250 .00 
C·ITOH HO 55 CPS PARALLEL ....... 1639.00 
C·ITOH F· l0 55 CPS SERIAL .. . ... 1639.00 
C·ITOH PROWRITER PARALLEL ....... .410.00 
C·ITOH PROWRITER SERIAL .. . .. 550.00 
C·ITOH PROWRITER II PARALLEL ....... 699.00 
C· ITOH PROWRITER II SERIAL .. . ... .767.00 
NEW! EPSON FX ·80 .. . ...... ..... CALL 
EPSON MX·l00 W/GRAFTRAX PLUS ..... CALL 
EPSON GRAFTRAX PLU S. .. . .60.00 
EPSON RX·80 .. . ...... CALL 
BMC PB10l PARLL or SER ............ .730.00 
COMREX CR·l SERIAL.. . ........... . 829 .00 
COM REX TRACTOR FEED .. . .... 109.00 
NEC 8023A.. . .425.00 

NEC SPINWRITER 3530 P RO ..... .... 1739 .00 
OKIDATA MICROLINE 82A .. . . .. 460.00 
OKIDATA MICROLINE 83A.... . .. .700.00 
OKIDATA MICROLINE 84 . . .... 1170.00 
OKIDATA 92 .. . ........... ...... ...... . .. CALL 
OKIDATA 93 .. . .......... ............... CALL 
OKIGRAPH 82 ...... ...... ................. 49 .95 
OKIGRAPH 83 .... . ... .............. 49 .95 
MICROBUFFER IN ·LlNE 32K ....... . .. .. . 299.00 
MICROBUFFER IN ·LlNE 64K ......... .. . 349 .00 
MICROBUFFER 64K EXPANSION MOO. 179.00 

BOOKS 
BASIC BETTER & FASTE R DEMO DISKS 18.00 
CUSTOM li D MACHINE LANGUAGE ..... . 24 .95 
HOW TO DO IT ... TRS ·80 .. . .... 24 .00 
MICROSOFT BASIC FASTER & BETTER .. 24 .95 
MICROSOFT BASIC & DECODED.. . ..... 24 .95 
THE CUSTOM APPLE .. . ...... . 24 .95 
THE CUSTOM TRS ·BO.. . ........ ... ... 24.95 
TRS·80 DISK & MYSTERIES ...... .. 1695 
Tab Books in Slack . Call For Till es . 

APPLE lillie HARDWARE 
ABT APPLE KEYPAD .. .$119.00 
MICROSOFT Z·80 SOFTCARD .. . .... 249.00 
M & R SUPERTERM 80x24 VIDEO BD .. . 315.00 
M & R CODLING FAN ....................... K95 
M & R UNIVERSAL MOD ........ .......... 54.95 
PROMETHEUS VERSACARD .... .. .......... 165.00 
OUENTIN APPLEMATE DRIVE ... .. 258.00 
SUPER CLOCK II. .. ..... .... ........ .... .... 129.00 
T IG JOYSTICK.. . . . .... ............. .44 .95 
TIG PADDLE .. . ...... 29.95 
T IG SELECT ·A·PORT .. . . .. . ... 54 .95 
TIG TRACKBALL .... .. 47.50 
THE MILL· PASCAL SPEED UP .. ........... 270.00 
VERSA E-Z PORT .. . ............... 21.95 
VERSA WRITER DIGITIZER ............... . 259.00 
VIDEX ULTRATERM .. 326.00 
VIDEX 80x24 VIDEO CARD .. . .. 260.00 
VIDEX KEYBOARD ENHANCER II. . . ....... 129.00 
VIDEX FU NCTION STRiP .......... ........... 71.50 
KRAFT JOYSTICK... . .. . .48.00 
MICROBUFFER li t 16K W/GRAPHICS ..... 259.00 
MICROBUFFER li t 32K W/GRAPHICS ..... 299.00 
SUPERFAN 11. . . . ..... 62 .00 
SUPERFAN II W/ZENER.... . .... ... 84 .50 
RANA CONTROLLER .. . ... ...... 104.00 
GRAPPLER + ...................... .. .... .. .... 145.00 
7710A ASYNCHRON . SER . INTERFACE ... 135.00 
7712A SYNCHRON. SER. INTERFACE ..... 159.00 
7742A CALENDAR CLOCK .. ' .. 99.00 
7728A CENTRONICS INTERFACE ... ... ..... 105.00 
VISTA VISION 80·80 COL CARD ... ..... 259.00 

MONITORS 
AMDEK COLOR I. .. . ....... $350.00 
AMDEK RGB COLOR II ... .. .. .. .......... .. .480.00 
AMDEK RGB INTERFACE ................... 169.00 
AMDEK 310A IBM AMBER ................. 179.00 
BMC GREEN MONITOR.. . .... 92.00 
NEC 12·· GREEN MONITOR.. . ...... 159.00 
TAXAN 12" AMBER .... ............... 145.00 
TAXAN RGB I. ... . ... 359.00 
USI AMBER 9· · ... . . .................. 145.00 
USI AMBER 12 ·· ... ... ..... .... .. 160.00 

MOUNTAIN 
HARDWARE 
COPY ROM . S 49 .00 
CPS MULTIFUNCTION BOARD . . ... 145.00 
EXPANSION CHASSIS ... 580 .00 
KEYBOARD FILTER ROM .. . ....... .49.00 
MU SIC SYSTEM.. . . . . 369 .00 
RAMPLUS 32 K . . .......... 160 .00 
ROMPLUS WI KEYBOARD FILTER ...... 165 .00 
ROMPLUS W/ O KEYBOARD FILTER .... 125.00 
ROMWRITER . . ..... ..... 149.00 

MODEMS 
New ! Hayes IBM Inlernal 300/1 200 baud 
Direcl Connect Modem w/soft.. $489.00 
HAYES MICROMODEM II. . . ........... 289 .00 
MICROMODEM WI TERMINAL PKG .. .. .. 309.00 
HAYES 100 MODEM (S·100) . . . . . 325 .00 
HAYES CHRONOGRAPH ............ . 199 .00 
HAYES SMART MODEM (300 Baud) .. .. 22 7.00 
HAYES SMART MODEM (1200 Baud) .. 540.00 
IBM SIGNALMAN ... ...................... 229.00 
NOVATION J·CAT.. .. 125.00 
NOVATION SMARTCAT 212. .. .. 499 .00 
NOVATION SMARTCAT .. . ........... 209 .00 
NOVATION AUTO· CAT (1200 Baud) ... . 619.00 
NOVATION APPLE·CAT (300 Baud) ..... 310 .00 
NOVATION AP PLE· CAT (1200 Baud) .... 605.00 
SIGNALMAN MODEM W IRS·232C ..... 85.00 

TRS·80 MOD I 
HARDWARE 
LNW 5/8 DOUBLER W/ DOSPLUS 3.4 .$181.00 
LNW EX PANSION INTERFACE ..... ....... 350.00 
LNW 80 MOD II W/CP / M .. .............. CALL 
PERCOM DATA SE PARATOR .. .. 27 .00 
PERCOM DOU BLER II W 100S 3.4 .... 159 .00 
TA~IDON 40 TRK DISK DRIVE W/ P.S .. 181.00 
4 DRIVE CONTROLLER PI S ............ 25900 

IBM HARDWARE 
APPARAT COMBO BOARD .......... .. $154.00 
~T... .................. ~LL 
HERCULES GRAPHICS CARD... . .. .. .429.00 
KRAFT JOySTiCK ... . . ........ ... ...... .48.00 
MICROSOFT 64K .. . .... 27800 
PLANTRONICS COLORPLUS GRAPHICS BOARD 

wi DRAFTSMAN .... .................... .475.00 
OUADBOARD 64K. . ............ 338.00 
T IG JOYSTICK.. . ....... .47.95 
T IG TRACKBALL .. ........................ 47.95 
64K MEMORY UPGRADE .......... ....... .. 80 .00 

Oavong SYSiems. Inc . Call for prices and Slack . 

ALPH A BYTE IBM MEMORY 
EXPANSION BOARDS 
256K W I RS·232C .. . ............. . 349 .00 
256K W IRS·232C & SUPERCALC 2 .. . 507 .00 
512K W IRS·232C .. ... ... .............. . . 579 .00 
512K W I RS ·232C & SUPERCALC 2 .. .727.00 

IBM DISK DRIVES 
Alpha Byles add·on drive klls fo r Ihe IBM·PC­
each kIt Includes installa tion instructions . 

Tandon TM 1 00· 1 Single head 40 Irk .. S195.00 
Tandon TM100·2 Double head 40 Irk ... 262 .50 
TEAC HALF HEIGHT D.S. Disk Drives ... 279 .00 
BRACKETS & CABLE: for hall heighl drive ... 25.95 
PANASONIC ';"HEIGHT DISK DRIVES .. 249.00 

ISOLATORS 
ISO·2 6·S0CKET 

BARE DRIVES 
TANDON 51/4 INCH 
100·1 SINGLE HEAD 40 TR K . 
100·2 DUAL HEAD 40 TRK 
100·3 SINGLE HEAD 80 TRK .. 
100·4 DUAL HEAD 80 TRK .. 

54 995 

. .... 519500 
.262 .50 
25000 
36900 

TAN DON TH!NLlNE 8 IN CH 
848·1 SINGLE SIDE 
848·2 DUAL SIDE 

MICRO PRO 
APPLE CP/M® 

5379 00 
.. 490 00 

CALCSTAR · I .. 
DATASTAR" I ... 
MAILMERGE' I . 
SPELLSTAR Oj . 
SUPERSDRT Oj . 
WORDSTAR" t 

. ........ SI09 00 
. ................. 207 .00 

.. 174 00 
. ...... 174 .00 

. ............ 17900 

MICROSOFT® 
APPLE 

. 279 00 

ALDSI! 
BASIC COMPILER ' 
COBOL 0 • 

FORTRAN" .. 

............ 95 .00 
............ 29900 

OLYMPIC DECATHLON . 
TASC APPLESOFT COMPILER ... 
TYPING TUTOR II . 
Z·80 SOFTCARD. 

IBM SOFTWARE 

. . ..... 52500 
.. 150.00 

. .... 24 95 
. ... 12500 

. ....... 1650 
. .24900 

BENCHMARK .. . .. 5388 70 
CONCURRENT CP / M· 86 . 315 .00 
CPI M 86 DIGITAL RESEARCH . . .60.00 
d BASE II. . . ..... .42900 
EASYWRITER II . 247 .00 
EASY SPELLER .. . . . . 149 .00 
EASY FILE .. . .. 285 .00 
FIRST CLASS MAI L.. . ................. 8500 
GRAPHICS HARD CO py SYSTEM ... 19.50 
HOME ACCOUNTANT + ........... ..... . 105.00 
INFOSTAR . . ... .... 279 .00 
JFORMAT . ..39.00 
LOTUS 1.2.3... . .38000 
MAI LMERGE . 17400 
MOVE IT . . .... 109 .00 
PFS · FILE .. 9750 
PFS : GRAPH.... . .............. 97 50 
PFS : REPORT .. . ... . . 97 50 
SPELLSTAR .. . . ....... 174 .00 
SUPERCALC 2... . . . 168 .00 
THE WORD PLUS ... . 117 .00 
T.I. M. II I. . . .... 379 .00 
VERSA WRITER GRAPHICS TABLETS .. . 270 .00 
VISICALC 1 256K .. . . ..... 189.00 
VISITREND I VISIPLOT . . ... . ...... 235.00 
VISIOEX .. ... 192.00 
VISIFI LE .. . ..... 249.00 
VISISCHEDULE .. . ....... 229 .00 
VOLKSWRiTER V 1.2. . ...... 145.00 
WORDSTAR . . . 279 .00 
WRITE ON .. . ......... 9000 

Call for addilional IBM soH ware prices . 

CPI M is a reg. Irademark of Oigi1al ResearCh . °Requires Z·80 SoHcard . I Reg. Irademark of Micro Pro Inlerna110nal Corp. tTrademark 01 Pracl lcal Peripherals. Inc. . ' Trademark 01 Sot\ware Omlenslons. Inc. 
MICROSOFT is reg . Irademark . ItTrademark 01 Mlcrosoh Corp. 



S·100 HARDWARE 

CALIFORNIA 
COMPUTE R SYSTEMS 
106"C 6CK DYNAMIC RAM S :3" Dc 
( cn DISK CDNT & CP/ M' 35900 Ii ," c SERIAL 1/0 279 JO 
?7", ( SERIAL' 2 PARALL EL '10 , 89 Ju 
inc C PARl LEL , 0 .2 ' " O~ 
2810 /80 CPU be, vu 

IBM GAME SOFTWARE 
APPLE PANIC 
CONOUEST 
CROSSFIRE 
DEADlI~E 

GALAXY 
GS' r,...;.{)fh 

r!lDW~', :AMPAIGI! 
1~ lllIONAIRE 

STARCRDSS 
I~E WARP fAC roR 
WIINESS 
lOR~ 

S 236 ' 
23 36 
to! 9~ 
3, 30 
1 q )~ 

?i jb 
. 700 
4800 
2800 
31 Ib 
3" 00 
28 00 

I yO.1 C:Jn . ~~p. :'1 t:: 301 ' ,',,1"r: {O .• 1. (I!ll ca U.j' 

,::ol ::.',:·~ .., :'. ' 0'· .. · ''11 , ~i~) ·:·~C ~~ 

APPLE SOFTWARE 
i.PP: f !'fr.CI-jMll~ ) , ), 

~SC,' : ,PRESS PR::' H, , 
,1A~ > SIREEI WRlf,M " "l' 
aE;'IILE gAG .. [/, 
BEAGI E 8ROI"ER, ' . '/ C"{ 
~"" :. :1, luRi : C 00 C0d) ~~ 

.. ',' .• ~ l~ Ii. ' .... :.. 
~I, (d' ~ .J 

li.S:::; BOse: '8 i,' 
~J(JlJBlt r M,E 2i 6S 
·is' rl,\ 11 fR· PR() ,. i 00 
EllS ( WR IT EP PRO ,3D 00 
.ISA ?· :'995 
I!AGIC MA ILE R ,9 00 
r,IAGIC VIINDOW 1' 700 
': :,G C ,1\'INOQW i90l1 
·.'AG le NaRDS ,9 Ou 
'JUl f1 PLAN 199 00 
MUI mOOL BUDGE T I I I 50 
MULTlTDOL fiNANCE 742) 
PFS GRAPH 899J 
PFS rNEW I PERSONAL FiliNG SYSTEM 8) 00 
PFS REPORT 79 00 
SCREENV/RITER II 9900 
SUPER TEXT PRO 97 50 
liP DESK " ,590 
TRANSCEND II 11 0 00 
, TE RM ' 8995 
.' IE RM PRO ' 129 .95 

CONTINENTAL SOFTWARE 
F C M W/ FORM LETTER 
Gi l AI R Al P PAYROl l 
PROPER Ti MGM i 
THE HOME ACCOUNT hNT 

VISICO RP 
DESKTOP PLAN II 
VISICAlC 
VISIOEX 
VISIFILES 
VISIPLDT 
VISISCHEDULE 
VISITERW 
VIS ITREND / VISIPLOT 

S 7, 00 
Each 16, 00 

3,500 
0995 

SI89 .00 
18900 
1&900 
18900 
15800 
22900 
7900 

22900 

CP/M® SOFTWARE 
We carry CP/M· so ft ware In all popular disk 
lor mats - Northstar . Televldeo. and l-ieath/Zemth 
forma tted programs In stock I Call ier a~'rlilabllt l y 

and pflC8 . Most soltware also available on IBM 

d BASE 11. .S423 00 
DUTIL ......... 9100 
PASCALIM Z·80 OR 8080 .. 295 .00 
I ASCAL Z .349 .00 
P&TCP/ M' MOD2&I6TRS·80 .. 19350 
OICKCOOE .... .. . 230 .00 
SPELLGUARD . . .......... . 230.00 
SUPERCAlC 2 ...... 217 00 
THE WORD PLUS . . . .... 117 .00 

DIGITAL RESEA RCH 
C BASIC 

NEWDOS / 80 2 0 MOD 1.111 122 .50 

SI 0900 
8200 

42900 
43900 
9200 

OMNITERM SMART TERM MOD 1.111 8995 

~/AC PROSOFT NEWSCRIPT MOD 1.111 wliabelslD9 DO 

PASCAL MT + WI SSP 
PL I 1·80 

SPECIAL DELIVERY MOD 1.111 119 00 
TRACilCESS MOD I 24 g5 

ZSID ' ·TRA SPECIAL DELIVERY MOD 1.111 179 DO 

This Months Specials: 
CPIM FRONT END SPECIAL 

POWER ' GIVES ,; COMMANDS. REG .SI6900 . . .......... . S125.50 
i.J lhllles & EngliSh Programming Commands AV31(1)le for . App le. 8' IBM PC. Dec etc 

SSS MILLIONAIRE STOCK MARKET SIMULATION $$$ 
AVAILABLE FOR IBM APPLE . ATARI ....... 54S.50 

GET READY FOR CH RISTM AS!!! 
EDUCATIONAL SOm~ARE FOR THE KIDS 
SPINNAKER Snmper.roops I or II 
In Searcn 01 The Mosl AmaZing Thing 
Siory Machine 
KlnderComp 
Facemaker 
Della Drawtng . 

S34.95 
31 16 

.2726 
23.36 
2726 
38.96 

ALL SPINNAKER PRODuCTS ARE AVAILABLE FOR YOUR IBM PC & PC XT Also Apple & Alan 

PROTECT YOUR INVESTMENT! 
SWITCHED SIX SOCKET VOLTAGE SPIKE PROTECTION . SGL'II,s ONLY 

NEW!!! STELLAR 7 
3D GAME FOR YOUR APPLE II AND APPLE lie 

ATIENTION IBM USERS' Would You Like ... 
AN ELECTRONIC SPREADSHEET A SPELLING PROOFREADER WITH 

A MAILING LIST MANAGER & A POWERFUL WORD PROCESSOR WITH 
A RANDOM rlDUSE ELECT THESAURUS'?? 

S3250 

S26.93 

PEACHTEXT 5000 . $258.50 
CALL NOW AND RECEIVE A FREE BOX OF 10 DISKETIES WITH YOUR PEACHTEXT 5000 

APPLE lie 
MICROSOFT CPIM SO COLUMN. 64K RAM 
PFS FILE . REPORT GRAPh eacn 

APPLE 11 + 
,'t CROSDFT PRWIUM i'h~ :? ,v ,oK RAW 
VIDE, BO CLM WITH SGFTSWITCh 

APPLE II + AND lie COMPATIBLE 
MUl TIPLAN 40 & 80 COLUMN DR cpm 
MICROSOFT MU lTITOOLS FOR MULTIPLA~ 

S362.50 
9750 

,<8900 

RAN A ELITE I PLUS DISK DRIVE WI CONTROLLER & SOFTWARE 

5199 00 
CALl. 

399.00 

IBM 
CPIM 86 DIGITAL RESEARCh 
JOYSTICK ADAPTOR 

S ;4 .00 

LDTJS ,23 JA-A3ASE W/GRAPHICS & Si'READSHEE, Dos . , 0' 2.0 
V,CFlOSOF7 ruG.,T SIWuLATOR 

18.95 
380.GC 
3S.95 

3~5.0C 
19900 
47500 

MON" CARLO Mu, ,' Fu~CTiO~ CARll 64K 
MU, TIPLAN MS DOS 
PcANTMONICS COLOR PUJS W/ DRAFTSMAN 
OUAORAM OUADLINK 
SUPERCALC 2 NEW SPREADSHEET FROM SORCIM 
WIZAMDRY 

CAL .... 
16800 
4776 

' EACH MONTH WE WILL OFFER SPECIALS 
PLEASE WATCH THIS BOX FOR NEW & EXCITING PRODUCTS 

SUPERSO FT 
CCOMPILER 
DIAGNOSTIC II 
DISK DOCTOR 
fORTRAN 
RA TFOR 
TINY PASCAL 

MICROPR O 
DATASTAR 
INFOSTAR 
MAILMERGE 
SPELLSTAR 
SUPERSOFT 
WORDSTAR 33 

MI CROSOFT " 
BASIC COMPILER 
BASIC 80 
COBOL 80 
FORTRAN 80 
MACRO 80 
11111 MATY /mu SIMP 
iI1U LlSP/ mu STAR 
MULTIPLANll 

TRS·80 GAMES 
SpeCily MOD I or III 

DEADLINE 
FROGGER 
STA~CROSS 

Cali lor mo'e TRS·80 games 

SI87 50 
9200 
7S .00 

35500 
8900 
8000 

20700 
27900 
174 00 

. 174 00 
17900 
27900 

S299 00 
24900 

.550 00 
35900 
15600 
200 .00 
16500 

.199 .00 

5 3800 
1645 
31 16 

TRS·80 SOFTWARE 
LAZY WRITER MOD 1.11 . . 5135 .00 

APPLE & ATARI GAMES 
A E 
ARCADE MACHINE 
CASTLE WOLFENSTEIN . 
SEA FOX 
ZAXXON 

BRODERBUND 
APPLE PANIC 
CHDPLIFTER 
MIDNIGHT MAGIC 

S 23.72 
.44.38 
23 .50 
24 .00 

.31 16 

S 2361 
2720 
2726 

AUTOMATED SIMULATIO NS 
CPUSH. CRUMBLE AND CHOMP . 
HELLFIRE WARRIOR 
INVASION ORION . 
RESCUE AT RIGEL 
STAR WARRIOR 
TEM PLE OF APSHAI 

ON -LINE SYSTE MS 
FRDGGER 
JAN BREAKER .. 
ULYSSES & GOLDEN FLEECE 
ULTIMA II .. 
WIZARD AND PRINCESS. 

INFOCOM 
DEADLINE 
STARCROSS 
SUSPENDED 
WITNESS 
ZORK 1.11.111 

EDU-WA RE 

. S 24.95 
.. 31.35 

... 20.95 
23.36 

.31 35 
3 I 35 

.. S 24.50 
.. 23 .36 
. 25 .95 

. .. 42 .00 

.. .27.26 

5 3500 
2S .00 
35 .00 
35 .00 

.28 00 

COMPU·MATH DECIMALS . . ....... 5 34 .95 
COMPU·MATH FRACTIONS .. 34 .95 
COMPU·READ . .24.95 

MORE GR EAT APP LE 
GAM ES 
BUDGECD PINBALL CONST SET 
COMPUTER OUARTERBACK 
CRISIS MOUNTAIN 
DARK CRYS'AL 
EVOLU TION 
FLIGHT SIMULATOR 
INTERNATIONAL GRAND PRIX 
MASK OF THE SUN 
NIGHT OF DIAMONDS 
PINBALL SUBLOGIC 
POOL 1.5 
RASTER BLASTER 
SNACK ATTl.CK 
THE SHATTERED AL LIANCE 
TH E SPACE VIKINGS 
THE WARP FACTOR 
THIEF 
TUBEWAY 
TUES MORNING OUARTERBACK 
ULTIMA 
WIZARDRY 

SIRIUS SO FTWAR E 
GORGON 
PHANTOMS FIVE 
SNEAKERS 
SPACE EGGS 

EDU-WARE 
COMPU ·MATH · ARITHMETIC 
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Computer Crime: A Growing 
Threat 

The proliferation of home computers has eased illegal access to 
small-business computers and corporate mainframes 

by Collen Gillard and Jim Smith 

In this article, Collen Gillard and Jim Smith describe two facets of the computer crime problem. Gillard begins by introducing 
background information based on documented cases of computer crime. The names of individuals and companies have been changed 
to protect their privacy. Starting on page 412, Smith discusses the technical requirements of a security system designed to deter 
the computer criminal. 

Few businesses can operate today 
without the help of a computer. 
Computer-stored data, once the prov­
ince of wealthy corporations, is now 
available to small-business owners as 
well, thanks to the falling costs of 
microcomputers and the develop­
ment of easy-to-use applications soft­
ware. Unfortunately, however, this 
same machine that provides busi­
nesses with a competitive edge also 
places them at the mercy of a new 
type of lawbreaker-the computer 
criminal. 

Consider this case from the files of 
the International Association of Com­
puter Crime Investigators (IACCI), 
headquartered in Burlingame, 
California: 

In San Jose, California, in 1982, a 
successful software company lost a 
key employee in a dispute over a pay 
raise. The disgruntled ex-employee 
soon began to market a similar soft­
ware line. To develop a customer 
base, he merely turned to his home 
computer, equipped with a modem, 
for easy access to his former 
employer's confidential files. 

From the privacy of his home, he 
dialed the former employer's com­
puter and, discovering that his file 
had been deactivated, tried those of 
company employees, guessing at 
their passwords. After a few at­
tempts, he penetrated the system and 
located proprietary product-develop­
ment information as well as customer 
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lists. In minutes, his chief com­
petitor's business secrets were flow­
ing from the printer in his study. 

The former employer's customers 
soon revealed that he was approach­
ing them with products similar to 
those of his former employer, but at 
attractive discounts. 

Knowing that their product data 
and customer records were confiden­
tial, the company's executives could 
draw only one conclusion-their 
computer system had been tapped. 
Fortunately, though, because a secret 
monitoring device was in place, the 
intrusion was identified and, after a 
detailed investigation, the ex­
employee was apprehended and 
prosecuted. However, during the in­
vestigation, service for more than 50 
key customers was interrupted. This 
case is unusual because it was 
detected and prosecuted. The vast 
majority of intrusions go undetected, 
and an untold number of crimes are 
therefore not prosecuted. 

The Potential for Damage 
Trade secrets and marketing data 

are not the only types of material 
threatened by the access home com­
puters and remote terminals provide. 
The government stores sensitive in­
formation on its military installations, 
manpower, and defense plans in 
computer systems. Are these top­
secret files safe from unauthorized 
access? 

In the recent film, WarGames, a 
teenage computer whiz nearly 
launches World War III while playing 
what he believes to be a simulated 
war game with a remote computer. 

Although parts of the plot may be 
farfetched, the film highlights some 
current realities: namely, the ease 
with which dial-up access is gained 
to an airline reservations system and 
a bank. Moreover, months before the 
film was released, a group of 12 
teenagers from Milwaukee managed 
to gain access to computers in the 
nuclear-weapons laboratory at Los 
Alamos, New Mexico. The 
Milwaukee teenagers used pro­
cedures for dial-up entry and 
password search not unlike those 
used by the high-school student in 
the movie. In wry homage to the 
movie after its release, one of the 
Milwaukee students began to sign in­
to the Los Alamos computer as 
"Joshua," the password that enabled 
the computer whiz in the film to log 
onto the game-playing computer. 

A disturbing aspect of the Los 
Alamos raid is a statement from one 
of the youths whose knowledge of 
the machines consisted of a six-week 
computer course. He described the 
break-in as "really easy to do. All you 
have to find is someone with a com­
puter and modem. And we all have 
computers and modems:' 

The youths, aged 15 to 21, had 
logged onto the Los Alamos system 



through dialing into the Telenet net­
work. Such a national network re­
quires only a local telephone number 
to get into the service and an account 
number to use it. 

As one youth summed up the 
situation, the problem occurred 
because of the vulnerability of the 
computers. He admitted that "it got 
out of hand;' but added that, "it's not 
our fault, either. There's no security 
in it ... It didn't take too much in­
telligence to get into the things:' 

In this case, the violated systems 
contained no classified material. But 
what if the perpetrators had been 
more threatening and the computer 
files more sensitive? 

The case of the Milwaukee youths, 

who also admitted breaking into 
business and corporate computers, 
proves that illegal forays into com­
puter systems can be as simple as the 
acquisition of a telephone number 
and a password code. Dial-up pene­
tration of computer systems today is 
a serious threat to businesses large 
and small. For large corporations and 
institutions like the U.S. government, 
such threats can have far-reaching 
consequences. 

In a similar case from a year ago, 
a student who was enrolled at 
Carnegie-Mellon University in Pitts­
burgh demonstrated the vulnerabili­
ty of the military's computer systems 
from his dormitory room when he 
broke into the U.S. Department of 

Defense computer network. From 
there, he moved onto an Air Force 
computer system. When discovered 
and questioned as to his intentions, 
he said he was gathering "missile 
plans" to publish in an underground 
newsletter called TAP. 

Geoffrey Goodfellow, a systems 
analyst with Stanford Research In­
stitute (SRI) International in Menlo 
Park, California, explains: "Once 
someone accesses a national network 
like the one used by the Department 
of Defense, that person has unlimited 
access to any of the computer sys­
tems belonging to the universities or 
corporations hooked to the network. 
In this case, the student from 
Carnegie-Mellon wandered in and 

Photo 1: The Secure Access Unit works with a telephone and modem that provide direct-dial access to a computer. It calls back a remote 
terminal to verify that the user is requesting access at an authorized location. 
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out of systems all over the country, 
accessing directories, reading £iles­
just, as the student put it, 'browsing 
around for something interesting: " 

The point? Casual intruders can 
have two effects: while browsing, 
they can innocently destroy records 
and alter operating systems; and, 
when they do find interesting infor­
mation, the temptation to steal it is 
strong. 

Fear of Publicity 
Cripples Awareness 

Although most authorities on com­
puter security won't speculate on 
how much computer criminals steal 
annually, all agree that the dollar 
figure is far into the millions. Charles 
Wood of SRI points out, "We will 
never know how many crimes go un­
detected and how many unreported. 
Many firms don't want the publicity, 
nor do they want to encourage other 
thieves. Banks, in particular, shun 
publicity. There is nothing like this 
kind of publicity to foster loss of con­
fidence in your firm's ability to han­
dle security:' 

Although solid data on losses re­
sulting from computer crimes is not 
available, statistics from the F.B.I. are 
still illuminating. They reveal that the 
average amount stolen in an armed 
robbery is $3000; by embezzlers, 
$19,000; and by computer thieves, an 
astounding $100,000. 

Doug DeVries, DP security mana­
ger at Hewlett-Packard Co., warns 
that unless businesses act on the 
problem, losses from computer crime 
could increase in the future . Experts 
recommend computer security sys­
tems to protect highly vulnerable 
systems and curb computer crime. 

The fast-moving field of computer 
technology has surpassed computer 
law and its associated areas, par­
ticularly criminal investigation. Ac­
cording to Bruce Goldstein, com­
puter criminologist and founder of 
the IACCI, "In all the world, approx­
imately 200 police investigators have 
completed technical training in this 
special type of criminality. Present 
databases indicate a far-reaching 
problem beyond the scope of this 
limited number of individuals:' In-

deed, as many computer security an­
alysts admit, part of the problem lies 
just in anticipating the locations of a 
system's vulnerability. 

At one time, corporate officials 
thought that the highly technical 
nature of computers ensured their se­
curity. After observing how vulner­
able those systems actually are, firms 
are now forming "tiger teams" to find 
holes in their computer security sys­
tems. 

These teams are composed of com­
puter experts in systems analysis, 
operating systems, applications pro­
gramming, and physical security. 
They take a "no holds barred" ~p­
proach and attack the integrity and 
security of an entire computer system 
in order to find exposures and vul­
nerabilities. Such teams are discover­
ing that a multiplicity of solutions is 
necessary to plug security holes: 
Technical products include encryp­
tion devices, password and software 
systems, and a call-back device such 
as the Secure Access Unit (SAU) and 
its mllltiport cousin, the Secure Ac­
cess Multiport (SAM) from a San 

NEW PORTABLE 
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delivered in 48 hours or sooner 
at 264 a piece. 

Whether it 's credit and collection applications, announcements to 
your customers, or sales promotions for new services, our MAIL­
COM software turns your personal computer into a one -button mail­
ing house of enormous power. All you need is a modem, a personal 
computer, and our MAIL-COM software. 

Our software allows you to link up with the U.S. Postal Service 's riew 
ECOM System. After receiving your lette rs via modem, the Postal Ser­
vice will then pr int , stuff, seal and deliver the letters usually by the next 
day and guaranteed within 48 hours. 

MAIL-COM is a complete, interactive package supporting all 
ECOM formats . Available now for the IBM PC ($195.00), CP/M 
($195.00) and the Alpha Micro ($495.00). 

To order, call or write . . 

D.-g.-soft 1501 Third Avenue 
. New York. NY 10028 

Computers (212) 7J4·J875 
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SotIle people drive 
fine Gertnan tnachines to work. 
Other people drive thetn once they arrive. 

The tradition of high quality, high performance German 
craftsmanship and engineering is legend. And while we most 
often see that tradition in action on America's streets and 
high~ays, it is in America's business offices that its future 
holds the most promise. 

The BASIS lOS is the proof. 
This powerful small business computer passes higher­

priced competitors with ease. Its dual 
processors - for CP /M® and Apple II® 
compatibility - open up the largest 
library of microcomputer software 

and plug-in peripherals available today 
This unique combination also provides 

compatibility with other popular languages, including 
Pascal''' and LOGO. 

The lightweight, low profile, detached keyboard is a work 
of art and practicality There's a full 12S-key ASCII character 
set. Fifteen user-definable function keys that can provide 
access to 60 distinct functions. A nine-key cursor control 
block. And a convenient eighteen-key numeric pad. 

And there's more. RGB and composite NTSC or PAL 
video. Keyboard-selectable SO or 40 column display 
High resolution color graphics. Parallel and serial printer 
interfaces. Easily accessible outboard I/O connectors. Six 
A.pple II-compatible card slots for peripherals expansion. 

The BASIS lOS. Microcomputing's "Best Of Both Worlds:' 
German craftsmanship and American business savvy 
CP/M-based business computing and Apple II-based personal 
computing. High performance and surprisingly low cost. 

The BASIS lOS. A computing machine finely tuned to handle 
the fast tracks of business today, particularly now with a 
bundled-in Perfect Software Package'" that includes Perfect 
Writer,T" Perfect Speller,T" Perfect Filer,T" and Perfect Calc:'" 
Call your BASIS dealer for a test drive. 

Exclusivelv Distributed 
in North A"merica by: 

Computer System Designs . 
99 Danbury Rd., Ridgefield, CT 06877 
(203) 431-4540, (800) 222-0626 
Ontario, CA (714) 947-5727 
Montreal (514) 636-8363 
Toronto (416) 281-3625 
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University of Cal iforni a at San Diego. Perfect Software, Perfect Writer, Perfect SpeUer, Perfect Filer, and Perfect Calc are trademarks of Perfect Software, Inc. 



Francisco company named LeeMAH. 
These devices restrict outside dial­
ups to certain authorized locations. 
All function best when employed 
together to secure a system. No single 
solution can do the job. 

A Different Kind of Culprit 
In a sense, computer crimes do not 

differ significantly from more tradi­
tional crimes. As SRI computer se­
curity specialist Donn Parker and his 
associate Charles Wood explain, such 
crimes as fraud, theft, larceny, em­
bezzlement, extortion, sabotage, es-

pionage, and violation of privacy 
have the same results regardless of 
the means used. Yet computer crime 
is different. "The occupations of the 
perpetrators, the timing of the acts, 
the geographic locations of the par­
ties involved, and the environments 
in which these acts take place have 
all changed;' say Parker and Wood. 

Computer criminals, for example, 
are generally white-collar, well­
educated professionals without 
police records. When caught, many 
have based effective defenses on the 
claim that their ethical judgment was 
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We'll show you 
the easiest way 

to put the 
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undermined by the impersonal 
nature of their act. 

In his book, Crime by Computer, 
Donn Parker states that the most 
common characteristic among com­
puter criminals is that, as formerly 
honest people, they have difficulty 
accepting their dishonesty. Hence, 
they work hard to rationalize their 
crimes. For example, they claim they 
don't steal from people, only from 
corporations; or, because they don't 
like their bosses, they say they 
embezzle more for revenge than per­
sonal gain and try to justify their 
retaliation. 

Computer embezzlers often prefer 
to see themselves as borrowers-not 
thieves-who became criminals with­
out intending to. They often have 
problems with alcoholism, drugs, or 
financial responsibilities, says Parker, 
adding that computer criminals are 
generally people who by nature seek 
easy solutions to complex problems. 

In August of 1977 the New Yorker 
told the story of an accountant who 
embezzled more than $200,000 a year 
from the produce-packing company 
where he worked. "I had a very 
tough job at best, organizing the ac­
counts of a company run by people 
I didn't like;' he said. 

When he didn't get the bonus he'd 
been expecting, he warned, "There's 
one guy in this organization you 
shouldn't fool around with:' He said 
his motive for embezzling was 
revenge. 

A more recent case involved a 
former Federal Reserve Bank 
employee who illegally accessed the 
bank's database. The culprit was able 
to dial up using the password of an 
existing employee to obtain confiden­
tial data on money supply and in­
terest rates. 

The Hacker 
For many young computer en­

thusiasts, though, breaking into a 
computer system is just a game. Such 
electronic whiz-kids~'hackers" in 
computer lingo-say they break in for 
the challenge, or "because it's there:' 

Consider, for example, the case in 
which workers at the New Jersey 
Board of Education turned on their 
terminals one morning to find their 



normally friendly machines with 
new foulmouthed personas. In addi­
tion, the board's files had been 
wiped out. Security operators final­
ly located the perpetrator-a 15-year­
old. 

Unauthorized computer users and 
their motives fall into three groups: 
employees (for embezzlement or 
vengeful destruction), hackers-high­
school and college students (for 
malicious reasons or out of curiosi­
ty), and computer users from outside 
a company (committing grand theft). 
Alan Fielding meets what security ex­
perts consider the profile of the 
curious hacker turned by temptation 
to illegal profit. 

When the law caught up with 
Fielding, the 21-year-old computer 
whiz had already illegally made a 
million dollars from a telephone 
supply company that he set up. 

While studying engineering at 
u.c.L.A., Fielding developed intimate 
knowledge of telephone company 
technology. Referring to telephone 
company discards he had collected 
since youth, he developed a scheme 

to obtain equipment from a Califor­
nia telephone company and resell it. 
He had used one telephone com­
pany's computerized ordering system 
to build a lucrative illegal business. 
He ultimately was prosecuted and 
convicted. 

Fielding is an example of what 
many computer security experts fear 
most: the high-school hacker who 
turns to bigger things. Massachusetts 
Institute of Technology programmer 
Richard Stallman defines a hacker as 
"someone who knows computers in­
side and out, gets a nonprofessional 
amount of fun out of them, and can 
appreciate the irony and beauty of a 
program:' 

As applied to students, this de­
scription must also include an ele­
ment of youthful and undisciplined 
exuberance. As Wood puts it, "Kids 
are often motivated by challenge or 
the respect of their peers. It's like joy­
riding in cars used to be. And, like 
joyriding, it's mostly a male 
phenomenon. Our obvious concern 
is, what happens when these kids 
grow up and mischief turns to per-

sonal gain?" 
SRI's Geoffrey Goodfellow broke 

into his first major computer network 
at age 15. He calls himself a hacker-a 
term, he notes, that once had less 
derogatory connotations. 

Although Goodfellow distinguish­
es the malicious from the mischie­
vous or harmless hacker from the 
more dangerous computer criminal, 
security officials take a dim view of 
anyone who romps through company 
files. Such innocent romps, they say, 
sometimes cause as much damage as 
intentional assaults. 

The Basic Tools 
Fielding is just one of many who 

have discovered that the phone lines, 
a modem, and a home computer pro­
vide a computer wizard with all the 
burglary tools necessary to dial up 
and break into a computer system. 
From there, the possibilities are as 
unlimited as your imagination and 
skill and the information a computer 
system stores. 

The basic tools for a computer 
break-in can be purchased at any 

r----------------, 
BL UE CHIP BITS, MicroScript™ $99 

INTRODUCING THE i 
HOME/WORK EDITOR@ 
WITH COMMUNICATION INTERFACE 

If you're frustrated with RECEIVE files by dialing 
the limitations of your up a host computer. 
present editor, Blue Chip Through phone hook-up 
Software has the answer. you can communicate with 
The HOMEIWORK most mainfrcU11es and 
EDITOR is a versatile most of the 2000 data-
text editing tool for the bases in North Amel;ca. 
Apple 11, Apple 11 +, $99.95 plus applicable 
Apple 11e and Apple taxes. For more 
Emulators with many of information contact YOlU' 

the featLU'es found on far dealer or Blue Chip 
more expensive text Software. 
editors such as WYLBUR. ~ 

In addition to EDIT and 
SAVE, the HOMEIWORK 
EDITOR'S exclusive 
Communication Facility 
allows you to SEND and 

BLUE CHIP SOFTWARE ' 

[JO. Box 6635. Station C, Victoria, B. C. V8P 5N7 (604) 592-2622 

Circle 64 on inquiry card. 

State of the Art Text Formatter 
• extensible generic markup 
• multiline headers, footers, and footnotes 
• automatic widow and orphan suppression 
• automatic section numbering 
• automatic bullet , number, and definition lists 
• floating and inline figures 
• left, center, right, or justify text alignment 
• left and right indention with delay and duration 
• bold, underscore, and proportional spacing 
• macros and symbols 
• multiple input files of unlimited size 
• direct printer control 
• format preview 
• IDS, Qume, Diablo, NEC, C.ITOH, and all TTY 
• table of contents, index 
• multiple columns 
• conditional processing 

MicroEd'M $49 
Customizable Full Screen Editor 

• full cursor control by character, word, or line 
• position to top or bottom of window or file 
• scroll by line, half window, or full window 
• global or selective find and replace 
• delete by character, word, line, or block 
• read external files into current file 
• copy, move, and write blocks of text 
• insert , overlay, or wordwrap text 
• all cursor addressable VDTs 

Postpaid within U.S. & Canada. outside U.S. add $5, CA residents add 6'/2%. 
a" SS/SD CP/M·as', 5.25" SSIDD PC·DOS. 

I VISA I MicroTYpe"" Master 
6531 Crown Blvd ., Suite 3A. San Jose, CA 95120 Card 

(40B) 997-5026 
• CPIM·B6 is a trademark·ol Digi tal Resea rch.PC·OOS is a trademark 01 IBM CorporBhon 
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~ , "THE COMPUTER-LINE" 

"Committed to bringing computers within the reach of all Americans" 

~_p_r_O_d_u_c_t_s_f..,..o_r _th_~-olu-~bB-ia _M_®_P,...E_R_S_O_~_U~_DR~_M C_~_~_R~_'O~_U_T_E_R 
Hardware Data Products 

Columbia Portable Computer 
"The very personal computer" 

Featuring: 
IBM PC compatible 

• 128K RAM 
• 2.5 '4 " hal f heigh t drives 
• 9" green or ambe r sc reen 
• Thou sands of doll ars wo rth of 

free software. 

Also Available: 

. SCALL 

HARD DISK VERSION 
With Floppy and Internal 

10 Megabytes Hard Drive . . SCALL 

IBM® Personal Computer 
Featu res: 
• 64K Memory 
• 2 Tandon TM-100-2 . 

320K Byte Drives 
• 1 f loppy d isk co ni rol ler 
• 1 co lor graphics ca rd 
Slimline drives a nd hard disk d rives con­
figurations are avai lable upon req uest. 

Call for pricing 
on all IBM® Systems. 

Accessories 
T & G Products: 

T rak Ba ll . . . .. . . . . .. .. .• . . .. S 45 .00 
Joysticks. . . .. S 45 .00 

Gibson: 
Light Pen . S259 .00 

Personal Computer 
Featuring: 
• IBM PC Compatib ili ty 
• 16-Bit 8088 Processor 
• 8 Expansion Slots 
• Two RS232 Seria l Ports 
• Centron ics Printer Port 
• Double Density Floppy Disk 

Cont rol ler 
• 128K RAM Standard Memory 
• 2 320K DS/ DD Disk Drives 

SUPER 3000 SOFTWARE PACK 
INCLUOES: 

Home Accountant Plus 
Perfect Writer (Word Processing) 
Perfecl Spel ler (Spel ling Checker ) 
Perlecl Ca lc (Electronic Spreadsheet) 
Perfect Filer (Data Base Manager) 
Perfect Software Customer Support Hotline 
Fast Graphs (Co lor Graphics Report 

Generator) 
Space Com manders (Co lor Graphics 

Game) 
AND MUCH MORE! 

Call For Pricing And Information 
On The Extensive Software 

Standard With The Computer! 

ENTERTAINMENT: 
Frogger 
lark I 
Dead line 
Temple of Apshai 
lark II 
Starcross 
lark III 

Quadboa rd: The memory boa rd for the 
IBM featuring : 

• Fully expandable from 64K to 256K 
• Paralie l Port 
• Asynchronous (RS232) Seria l Port 
• Clock/Ca lendar 
• RAM Disk Drive .... .. . SCALL 

Microfazer: 
• Buffering from 8K to 64K 

(4-32 pages of text) 
• Printer and Computer Independent 
• Paralle l/ Paraliel: Para l leliSeria l; 

Se ria l/Se rial avai lable 
• Compute while you print! ...... SCALL 

Disk Drives 

MAYNARD ELECTRONICS 
Floppy Disk C;ont rolier for IBM PC 

SHUGART HALF HEIGHT DRIVE 
Shugart Quality 

With Parallel Port . . . . . ... $179.00 Now avai lab le for your IBM 
S235.00 With Serial Port. " 5209.00 

SIEMANS DISK DRIVE 
Double Sided/ Double Densi ty: 

320K Bytes of Storage 
ONLY S245.00 

TANDON Drive Special 
Double Sided/ Double Densi ty: 

320K Bytes of Storage 
TM-l00-2 ................ ONLY 5229.0 

DAVONG HARD DRIVES: 

5 Megabytes 
10 Megabytes. 

Software 
BUSINESS: 

Lotus 1-2-3 
PFS: File 
The Home Accountant 
PFS: Report 
Visicalc 
Multi Plan 
Wordslar 

INTERNAL or EXTERNAL 
...... SCALL 15 Megabytes ...........•. 

.... SCALL 20 Megabytes 

EDUCATION: 
The Most Amazing Th ing 
Story Machine 
Kindercomp 
Face Maker 

. SCALI 
.. SCALI 

CALL FOR THE BEST PRICES ON 
THIS M ONTHS HOTTEST SOFTWARE 

Peripherals For A ll Computers 

Printers 
C.l toh Printers: 

Prowriter I Parallel . ..... . . .. . .... . 
Prowriter I Serial ...... . ... . 
Prowriler II Parallel .. 
Prowriter II Serial. . ............. . 

Okidala: 

.... S 379.00 
....... 5 499.00 

· .. S 649.00 
... , S 699.00 

Microline 92 : 160 CPS bidirectional with 40 CPS 
co rrespondence. 80 column ., , ... S 499.00 

Micro line 93: 160 CPS bidi rectiona l with 40 CPS 
correspondence, 132 co lumn . . , $ 850 .00 

Pacemark 2350: 350 CPS bidirectionall2 co lor 
printing, 136 co lumn , 

Parallel . 
Serial. 

Pacemark 2410: 
Para llet. 
Serial .......... ...... .. . . 

IDS Prism: 
132 Color 

Smith Corona: 

· .. S2099.00 
S2199 .00 

S2399.00 
... . S2499.00 

. S1495.00 

TP- I Parallel o r Seria l . . ..... S 549 .00 
Star Micron;cs: 

New Gemini lOX, improved throug hout! 
120 CPS. Parallel. .. SCALL 

Juki : 
L/Q . 18 CPS. Para lle l ..... ... ... .. .. ........... SCALL 

PRO/WR IT ER 

1550 Dot Matrix Printer 
~----------------------------~ 

Monitors 
Amdek: 

Color I . 
Color II 
300G Green 
300A Amber . 

BMC: 
La Res Green 
H i Res Green . 

NEC: 

. .. S299.00 
. .... S499.99 

S145.00 
.. S159.00 

...... • •. • . ... S 89.00 
.. S149.00 

120 t Green ................. .. .. .. .... S159.00 
...... . S299.00 1212 Color Composite 

1203 RGB Hi-Res Cotor. 
Zenith: 

lVM-121 17MHl ............. . 
Taxa": 

Amber. 
Princeton Graphics: 

Outstanding color for IBM 

.. .. . . . ... .... S599.00 

.. ...... S109.00 

... ..... . . S145.00 

..... . SCALL 

Modems 
D.C. Hayes: 

Micromodem II (Apple) .... S259 
Smart modem 300 Baud .. . . . . . . . . •• . . .... S209 
Smartmodem 1200 Baud. . .... . ... . . .... . .... 5525, 
Smart modem 1200B . . . .... .. .. ... .. .... S475, 
Smartcom II . . ....... .. . S 85, 

Novation: 
J-Ca t RS232 Direct Connect 
Smart Ca l 1200 Baud . 
Applecat II (App le) 

U.S. Robotics: 
2 year warranty 

300 Baud ......... .. . . 
1200 Baud ............ . 
Password 

Diskettes 
Library Cases 

Dysan: top quality 

.. S11 9 
..... S455 
.. ... S1 49 

....... S179 
. S4 79 

.... SCII 

5 ';.. .. SS/ DD (Box of 10) ........... .... . . SCA 
5 V, ' DS/ DD (Box of 10) . . ....... . . .. ...... . SCA 

Verbatim: 
5'1, ' SS/ DD (Box o f 10) S23 
5 '/, ' DS/ DD (Box of 10) . S43 

Elephant Diske ttes: 
5'1, ' SS/ DD (Box o f 10) . 522 
5 y," DS/ DD (Box of 10 ) . 529 
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Products for the APPLE® COMPUTER ~~ 

Hardware 
,ficrosc/: 

A-40: High reliabilily wilh 
40 data storage tracks ....... SCAll 

A-70: Offers exactly twice the 
storage capacity o f the 
Apple Disk II . . . .......... SCAll 

:ourth Dimension: 
With Control ler Card ....... . ... SCAll 
Without Controller Card ........ SCAll 

lana Disk Drives: 
Elite I: 40 track .. ' ..... . ... ... SCAll 
Eli te II : 80 track .............. .. SCAll 
Elite II : 160 track .............. SCAll 

IAVONG HARD DRIVES: 
5. 10. 15.20 Megabytes ........ SCAll 

Software 
ENTERTAINMENT: 

Zaxxon 
Frogger 
Zork I 
Choplifter 
Ultima II 
Deadline 
Temple o f Apshai 
Zork II 
Wizardry 

M-100-2 
M-SD-2 .. 

IBM UPDATE 
Retail 

$345.00 

4K Quadboard ...... •. .. 
erbatim DS/ DD . . . 

$345.00 
$395.00 
$ 71.50 

Accessories 
Ram Cards: 

Microsoft 16K .............. S 79.00 
Microtek 16K Card ... . ....... .. SCAll 
Davong 16K Card . .. . .. . .. .... SCAll 

CP/ M for APPLE: 
Microso ft Z80 Card . S269.00 
Advanced l ogic. .. SCAll 

80 Column Cards: 
Videx wi th Softswitch ......... S279 .00 

Wesper Wizard 80 ............ SCAll 
Kensington System Saver. ....... S 69 .00 
T & G: 

Joys ticks .................... . S 44.00 
Se lec t-A-Port . . . . . . . .. . . .. . S 44.00 
Game Padd les ......... ... . S 29.00 

Kraft: 
Joysticks. . . ..... . ..... .... S 49 .00 
Game Paddles. . . . . .. . . . . . S 33.00 

BUSINESS 
The Bank Street Writer 
PFS: File 
PFS: Report 
PFS: G raph 
The Home Accountant 
Visicalc 
Multi Plan 
Wordstar 
dBase II 

1!!!1I 1 

IIl.aLtm . 

NEC APC 
NEC's finest business compu ter 

on ly available at our reta il stores. 
S top in and see a demonstration. 

Mountai n Compute r. 
CPS Multi-Function Card ...... SCAll 

Orange Micro: 
Grapp ler Plus .............. ... SCAll 

Microbuffers: 
for Epson . IDS. NEC. & Okida ta 
16K. S219.00 
32K . S249.00 

EDUCATION: 
Masler Type 
The Most Amazing Thing 
Typi ng Tutor 
Story Machine 
Type Attack 
Face Maker 

Apple IIe® Computers 

Provides these standard features: 
• Typewriter-sty le, full ASC II keyboard. 

upper and lower case, and au lD- repeat 
feature . 

• 6502A microprocessor (8-bit CPU) 
• 64K bytes RAM memory 
• 16K bytes ROM , which inc ludes built-in 

App le-soft BASIC language 
• Color g raphics and sound capabilities 
• Seven lI D expansion slots 
• Back panel designed for quick connecV 

disconnect , using D-style connectors 

Franklin Ace 1000 
Offers: 
• 64 K Memory 
• 40 column upper/ lower case display 
• Apple lie compatibility 
• more space between expansion slots and 

internal fan aid cool ing 

CALL FOR PRICES ON 
FRANKLIN ACE 1200 

Now Available! 
WORDPROCESSING 

On Lin e: Screenwriter 
The Professiona l 

Silicon Vattey: 
Format I I 

Southwest Data Sy stems: 
ASCII Express, The Professional 

HALLOWEEN 
SPECIALS 

Our Price 
$235.00 

Your Choice 

$285.00 
$ 42.50 

APPLE lie UPDATE 

4th Dimension 
Davon g 16K Ram 
Verbatim SS/DD 

Retail 
$375.00 
$129.00 
$ 49.00 

Our Price 
$225.00 
$ 69.50 
$ 24 .50 

$553.00 $319.00 

TRS-80 UPDATE 
Retai l 

' TM-100-1 with case and 
power supply ... . . 
16K Rams 8-411 6 
Verbatim SS/DD 

$249.00 
$ 24.00 
$ 49.00 

Our Price 

$149.00 
$ 13.50 
$ 24 .50 

$771.50 S561 .50 SA VE $234.00 $322.00 $187.00 

SAVE $210.00 SAVE $135.00 

lalllor trade-in detaIls ' Factory Recondifioned warranty 90 Days 

"THE COMPUTER-LINE" 
Product Information & Order Lines: ~ 

California Colorado 
1-800-255-4659 1-800-525-7877 
1-213-716-1812 1-303-279-2848 

Ids ThiS faCIlitates ou r qUick attendance to faulty goods We reserve the nght to repalror return to the manufacturer for repair all goods becommg faulty wlth,n the speCIfied warranty period Any goods (hard ware 
oftwarej returned for restocking are subject to a 15% restocking fee at our discretion The charge for cancellation of orders IS 20% at our dIscret ion No returns o n softwa re We accept no responsibility fo r any 
e c laims made by manufactu rers Prices Quoted for stock on hand and subject to change wi thou t notice Spec iali sts m APO and Interna tional deliveries Please add 3% (minimum 5300) for shiPPing APO add to ~ 
rices 5% for sh ipPing (mI nImum 55 00) We Will calculate exac t freigh t Please allow a mInImum o f 2 weeks pillS mall time (If an orderls ma iled In) lor receIpt of al l UPS delivered goods All goods (other than APO 
lternatlona l) delIve red UPS ground 

~~~~~~~~~~~~~~ ~ 



computer store or by mail. The infor­
mation required for breaking in can 
be bought, sold, or traded on an easi­
ly accessed dial-up computerized 
bulletin board. 

Computer security experts have 
identified both legitimate and 
"cracker" bulletin boards . The 
"cracker boards" are fed and manned 
by "T.H.E.M.," as the group is called 
in computer crime circles. T.H.E.M. 
is an acronym for Telecommunica­
tions Hackers, Embezzlers, and 
Manipulators. There are more than 
800 of these boards operating today 

in the United States, according to 
IACCI founder Goldstein. 

The computer criminal, then, has 
all the needed tools : hardware to use 
in illegal access and, via the bulletin 
boards, access codes to computers 
across the country. 

The Legal Issues 
Newspaper and magazine reports 

have sensationalized crime com­
nutted with computers. Many articles 
claim that the nature of the medium 
makes detection of unauthorized use 
impossible, or that even if such use 

-n ,.. • ~ • • 
__ • "'N'. • M ~ 

. - - . 
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The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 
The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac­
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
• Horizontal & Vertical Tabs • 20 rnA Current Loop interface 
• Page Length Selection • Top of Form 
• 110-4800 baud operation • Adjustable Margins 
• 1000 character print buffer • Double wide characters 
• X-on, X-off protocol • Parity selection 
• Self Test • Optional APL character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal­
lations, entire networks of terminals have been upgraded to take advan-
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en­
sure dependable performance 
for years to come. When ser­
vice is required, we will 
respond promptly and effec­
tively. Best of all, we can de­
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

data@@M~l11l computer corporation 
4216 Stuart Andrew Blvd .• Charlotte, North Carolina 28210. 704/523-8500 
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is detected, it is impossible to prove 
in court. These claims are the subject 
of much debate. 

Legislators and the courts are be­
ginning to take computer crime very 
seriously. Some states, particularly 
thmie with industry bases in high 
technology, have passed some legis­
lation helping to govern computer 
crime; indeed, bills have been pro­
posed in the U.S. House of Represen­
tatives that may bring clarity to a 
multitude of complex and inter­
related questions. Sentences may one 
day reflect the magnitude of the 
offense. 

Unfortunately, the legal process 
takes time, whether at the state, local, 
or national level. And victims and 
potential victims cannot wait for 
those channels to yield solutions to 
computer-crime-related issues. 

If the problem arises through tech­
nical vulnerabilities, the obvious 
solutions are to be found on a tech­
nicallevel. Technical innovations now 
are available that can limit vulner­
ability and make computer systems 
with dial-up access much easier to 
protect. 

Limiting Computer Access 
In the past, log-in passwords gave 

computer systems at least superficial 
protection from outside dial-up in­
truders. A "gray market" in these 
passwords, however, has weakened 
the protection those words once af­
forded. Computer gray markets, 
DeVries explains, operate out of 
underground newspapers and elec­
tronic bulletin boards, which adver­
tise the availability of such items as 
telephone numbers, log-in or user 
names, and passwords for company 
computers. Such information is avail­
able in trade for similar means of 
access. 

DeVries points out that the larger 
the computer system and the greater 
the amount ·of information it stores, 
the harder it is to supervise those 
using it. A system's ports of access, 
he says, are the weak links in a sys­
tem's security. 

Today new products are emerging 
to address the growing concern over 
computer security. The LeeMAH 
Secure Access Unit (SAU), for exam-
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One machine solutions to every 
application. Prices starting at $698. 
Meet the leading family in multi­
functional micro printers. The 
80-column Tally MT 160 for a 
small footprint; the 132-column 
Tally MT 180 for accounting and 
spreadsheet packages. (Print at 
20 cpi and get 264 columns!) 

A Word Processing package 
gives you letter quality text, 
proportional spacing, margin 
justification, auto centering. A 
resident Graphics package offers 
the versatility of two different dot 
densities. And you get high 
speed report printing at 160 cps 

bi-directionally. Plus eight 
different resident character 
widths for condensed or double­
wide printing. 

There's more. 3-way paper 
handling lets you use fanfold 
forms, letterhead or roll stock. 
The control panel has a 
conversational program menu for 
easy "answer a question" push­
button set-up. The dual interface 
has both a serial and parallel port 
for direct plug compatibility with 
your micro (no hidden interface 
costs!) And one look at the solid 
machine construction lets you 

- - - - - - - - - - - -- - - - - - - - - - - -' .. . ..... '" , • • ,n ... . ........ '" ' " - - - - - - - - - - - -- - - - - - - - - - - -
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know that Tally builds printers to 
last! 

Tally has the printers for today 
that you won't outgrow tomorrow. 

Mannesmann Tally, 8301 S. 
180th Street, Kent, Washington 
98032. Phone (206) 251-5524. 
Mannesmann Tally Canada, 703 
Petrolia Road, Downsview, 
Ontario M3J 2N6. Phone (416) 
661-9783. 

For the name of the sales 
outlet nearest you, call toll free 
1·800·447·4700. 
(In illinois 1.IJ1JO.322-4400) 

MANNESMANN 
TALLY 
Computer printers manufactured In the 
U.S. and Europe for worldwide markets. 

Circle 285 on Inquiry card. 



Protecting Information from 
Unauthorized Access 

A variety of security techniques have 
emerged to combat the costly and destrut­
tive types of computer crime described in 
this article. The purpose of each of them 
is to limit access to such authorized users 
as employees who are .traveling or work­
ing at home. 

Communication with a computer from 
a remote terminal is usually carried out via 
a direct-dial telephone network. Although 
many online terminals are connected to t~e 
host via dedicated or private-line telephone 
circuits, an employee working away from 
his office normally accesses the company 
computer through the standard local and 
long-distance telephone network. this ar­
rangement permits the greatest flexibility 
at the lowest cost. 

pIe, is a device designed to protect 
single-port systems; its recently in­
troduced counterpart, the Secure Ac­
cess Multiport (SAM), guards multi­
port systems. These products and 
others are designed to prevent un­
authorized access to a system. 

DeVries says that one advantage of 
the SAD is that it limits dial-up access 
to previously selected dial-up sites. 
Like an answering service, -it screens 
callers before they reach the com­
pany's computer modem and log on. 
(See the text box on this page for 
details.) 

Callers use a push-button tele­
phone to send the SAO a six-digit 
Location-Identification Number 
(LIN). The device receives it, hangs 
up, and checks its memory for the 
authorized six digits. 

Like an automatic electronic watch­
man, the SAD and the SAM answer 
all incoming calls to the system and 
provide call-back access only to those 
who are at authorized locations. 

Within a matter of seconds, the 
device answers the call and receives 
the six-digit LIN via a push-button 
telephone. At this point, the device 
emits an acknowledgment tone and 
disconnects. 

The device searches its call-back 
directory for a preprogrammed tele­
phone number of the authorized 

location . It then calls back. At the 
authorized site, the user answers the 
call, enters a one-digit connection 
code, and is connected to the system. 
If the incoming call came from an 
unauthorized site, the attempt to 
breach the security is thwarted, and, 
in the case of the SAM, an audit trail 
logs the unsuccessful attempt. Addi­
tionally, the audit trail monitors suc­
cessful connections and reports on 
modem and line operation. 

Phone-line access to company sys­
tems permits thefts of software, files, 
money, and materials from any dis­
tance, DeVries notes. "The tremen­
dous proliferation of personal com­
puters, modems, and hacking skill 
means that there are statistically just 
that many more people out there 
with the capability of breaking into 
company systems;' DeVries says. "To­
day there are more and more people 
who know how to program, how to 
get passwords, how files and direc­
tories look, and who just might see 
something interesting on your sys­
tem. With just passwords, someone 

CREATE YOUR OWN-GAMES COMPUTERS PLAY 

"This is not just another book of 
program listings of public domain 
software . . . This is a book written 
by an expert programmer of games, 
showing you how to approach 
game-programming through con­
versation and example." 

Rick Horlick, 
Teacher, Lincoln/Sudbury School, 
Consultant, Computer Camps International 
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GAMES COMPUTERS PLAY, By Keith 
Reid-Green, gets you off to a fast start 
designing your own games. Want to do 
real-time animation? This book shows 
you how. GAMES COMPUTERS PLAY 
is full of ideas on games, graphics pro­
grams, and hobbyist applications . 

Games can be written for any personal 
computer, in any language with this 
book. This book gives you all the tools 
you need for quick results. The author 
provides the basic game algorithms 
and shows you hbW to convert them 
to run on your system. You can enjoy 
designing and adding refinements. 
Available October, 1983, est. pages 250, 
includes 33 color photos and 175 draw­
ings of actual games $16.00, paper­
bound. Order #EY-00025-DP. 

Ask for GAMES COMPUTERS PLAY 
at your local bookseller or, order di­
rectly from Digital Press . TOLL FREE 
#1-800-343-8321 or 8322. In Massachu­
setts, (617) 663-4124, phones are open 
8:00 a.m. to 4:00 p .m., Eastern time. 

ORDERING INFORMATION 

Return to: Digital Press Order Fulfillment 
Digital Equipment Corporation 
12-A Esquire Rd., 
Billerica, MA 01862 

Please send me copies of GAMES 
COMPUTERS PLAY ($16.00) . Postage and 
handling free when your order is prepaid 
by cheCK or charge card. Ten percent dis­
count when ordering two or more copies. 
Prices subject to change without notice . 
Make checks payable to Digital Equipment 
Corporation. 

o Check included 0 VISA 

o Master,-ard o Purchase Order 
(attach P.O.) 

Charge Card Acc't No. ______ _ 
Expiration Date ___ Telephone __ _ 
Authorized Signature ______ _ 

Name ____________ _ 

Company/School ________ _ 
Address ___________ _ 

City ____ State ___ Zip __ _ 
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Never before has anyone put so much 
into something so good looking. Or so 
compact. It took revolutionary design 
to do it . Designa lot of people couldn't 
accomplish for the price. But we did. 

In fact, the birth of the WY-50 intro­
duces a new standard for low cost ter­
minals . It was conceived to give you 
30% more viewing area. Developed 
to meet the most advanced European 
ergonomic standards . And best of all, 
delivered for a surprisingly low price. 

The WY-50 sells for only $695.00 . 

BORN WITH ADVANCED 
FEATURES: 
• 14" screen. 
• 80/132 column format. 
• Soft-set up mode . 
• High resolution characters. 
• Low-profile keyboard. 
• Industry compatible. 
• Only $695. 00. 

For more information on the revolu­
tionary design, outstanding features 
and unique good looks of our Pretty 
Baby, contact WYSE TECHNOLOGY 

and we'll send you a 
brochure filled with everything 

you need to know. 

The WY-50. It's a real beauty. 
Circle 515 on inquiry card. WY/E Make the Wyse Decision . 

WYSETECHNOLOGY, 3040N. First Sf., 5al1 /ose, 
CA 95134, 408/946-3075, TLX 910-338-2251 , 
in the eas t, call 516/293-5563, call toll-free, 
800/538-8157, ext . 932, il1 CA 800/672-3470, ext. 932, 
ill ti1emidwest, 313/227-5011, il1 So. CA, 213/340-2013. 



Components is Our First Name(>call Us with ¥ourRequirement5 

APPLE lie 
64K RAM CARD 

80 column x 24 lines 
64K RAM 

Compatible with 
Apple lie Software 

PARALLEL INTERFACE 
EPSON TO APPLE 

New From $4995 CABLE 
COEX INCLUDED 

51/4"Floppy 

DISKETTES 
All Certifi ed-1 00% Guaranteed 

BOX of 100 . .. $14900 

Above with 
Hub Rings .. $169.00 

• 9x7 Dot Matrix, 80 CPS, 
Bi·Directional Printing _ 

• 2K Buffered Memory I :~,," Iiii;''':: 
• 80, 96, 132 Columns, j _.. . lrJ·. I 

Graphics and Block Printing t...::: . 
• Selectable Char Pitch, Line ~ _____ ./ 

Spacing and Feed PARALLEL ~ _____ 

COEX Interface Card to Apple .. $49.95 $27500 Commodore Interface Card to 
VIC, 64, PET. . . . $79.95 

for APPLE FLOPPY DISK DRIVE 
16K RAM CARD Apple lie Compatible 
Language Transparent with .Track Zero Micro Switch 

co EX FACTORY $6995 • DOS 3.2. 1 & DOS 3.3 
WARRANTY • CP/M and PASCAL 

1---------; DESIGNED $23500 
EXTENDER CARDS :~~L~9.~~ .... 

for APPLE .. $16.95 Controller Card $7500 
$19 95 

forabove . ...... .. • 
forI.B.M.... • 

VISION-80© $22900 
80x24 Video Display Card 

DO YOU HAVE 
A COMMODORE?' 

NEW ROM for CO EX 80 & DP8480 
Allows Full Graphics Compatibility ... $2995 
with All Commodore Computers . 

Vista Computer Company's new Vision-BO board is a sophistica ted 
ye t easy to use video display card for the Apple'· computer. 

"Have You Kissed Your Computer Lately" 

Components Express, Inc. 
1360 E. Edinger. Santa Ana, Calif. 92705 • 714/558·3972 

TWX 910-595- 1565 . ADVACON SNA . International Orders Welcome 
Terms of Sale: Cash, Checks, Credit Cards, M.D ., C.O.D. FOB Santa Ana. Calif. residents add 6% sales lax. 

in Timbuktu would have everything 
he needed:' 

"Computers are dumb and accept 
at face value ' any material put to 
them:' Goodfellow says. For this 
reason, he is dissatisfied with the 
password system of protection. "It's 
too easily broken, or obtained, to pro­
vide security to something as valu­
able as a computer system:' he ex­
plains. ''People often have ridiculous­
ly obvious passwords, like their ini­
tials [or] wife's, children's, or dog's 
names. And if it isn't sufficiently 
mnemonic, they'll write it down 
somewhere on their desk . Obvious­
ly, for this last reason, it's impractical 
to assign them:' 

And as sensational news stories 
have shown, reliance upon pass­
words to block outsiders is foolhardy 
and only a partial step toward reliable 
security. A first step might be to 
remove one's computer's telephone 
number, thus limiting the computer's 
exposure to the finite number of tele­
phone numbers in its directory. 

As Goodfellow says, "What's nice 
about the SAO is that you know ex-

~~:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~l actly who's getting in, and you can 
stop him at any time. You can stop ex­
employees by removing their author­
ization numbers from the SAO 
directory:' 

for 6809 
8080,Z80 
8088,8086 

Real-Time Multitasking Executive 
• ROM able « 3K) 
• No royalties 
• Source code included 
• Language interfaces 
• Low interrupt overhead 
• Inter-task messages 

Options : 
• C, Pascal, PLlM, Fortran iff 
• Extended memory (> 64K) 
• Configuration Builder Utility 
• Resource (semaphore) 

Manager 
• Buffer Manager 
• Integer Math Library 
• Real-Time C Library 

AMX (for 8080) 
manual only 

$800 U.S. 
$ 7SU.S. 
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AMX, Real-Time Care TM of KADAK Prod ucls Ltd. 
Z80 IsTM of Zi log Corp. 

KADAK Products Ltd. 
::II:: 206-1847 W Broadway Avenue 
::11K: Vancouve~ B.C., Canada V6J 1Y5 
--..-- Telephone: (604) 734-2796 

Telex: 04-55670 

Circle 254 on inquiry card. 

A View from a Computer 
Criminologist 

"In the 1980s:' notes IACCI Ex­
ecutive Director Goldstein, "almost 
all phases of our lives have been com­
puterized-from offices to assembly 
lines to farms to homes, we are in­
creasingly in contact with computer 
information networks. 

"We have made ourselves even 
more vulnerable by allowing not only 
our internal losses to cripple us-we 
have opened this door to the cor­
porate vaults (our computer-stored 
data) to a dial-up criminal who can 
rob us from the safety and comfort 
of his home computer. WarGames of 
another ilk is a reality:' 

Goldstein added that, "One recom­
mendation that represents a realistic 
appraisal of the situation is to con­
sider a viable telecommunications 
device to limit or control access to the 
computer:' 



What did one comp'uter 
say to the other? 
Nothing much., 

until ASCOM came along. 
With ASCOMTM, personal computer 
communication has never been so 
easy. That's why Big 8 accounting 
firms and Fortune 500 companies use 
ASCOM. ASCOM is an interactive 
microcomputer telecommunications 
program for timesharing and data 
transfers. It is easy to use because it 
employs menus, simple commands 
and features on-line help facility. 

A typical use of ASCOM is to ac­
cess a data base to retrieve data for 
storage and analysis on your micro­
computer. It can also be used to trans­
mit program files to another machine 
running ASCOM or MODEM 7. 
This can be done locally through 
direct connection, 

or over the telephone with a modem. 
ASCOM works on IBM PC, 

MS-DOS, CP/M-86, CP/M-80, 
and TURBODOS 
compatible micros. 

ASCOM Features: 
• Works with modems or by direct 

connection from 110 to 19,200 baud. 
• Transfers both text and program files 

between computers . 
• Protocols synchronize large 

file transfers . 
• Remote mode permits control of 

another micro running ASCOM . 
• Auto processing with command files. 
• Displays directories and files . 

\VESIICO 
The Software Express Service 

-----------------"UESTI~O 25 Van Zant Street 
'Y ~ Norwalk, CT 06855 

(203) 853-6880. Telex 64-3788 

Dial up our 24-Hour Computer Hotline for 
300 baud modems: (203)853-0816 
D Please send me an ASCOM program & 

documentation: $175.00' 
D ASCOM documentation: $30 .00' 
D FREE: Catalog of over 300 programs. 
C.O.D. __ Visa __ MasterCard __ 
Card No. Exp. ___ _ 
Model of Micro ____ 5',4" _ 8" _ 
Name ____________ _ 

Company Tel: ___ _ 
Address ____________ ___ 

City St. __ Zip __ 
I'Plus $3. 00 shipping and handling in North America . CT 
residents add 71', % sales tax). ASCOM is a trademark of 
Dynamic Microprocessor Associates. CP/M is a trademark 
of Digital Research © Copyright 1983 Westico. Inc. 

WES·6 . 

. ",'::;: ;':.: .. ,: 

"';/'J!;:'&;mMt;;;!Jf~~,:l'fi:i 



Circle 165 on inquiry card. 

~"""~ ~"""~ 
S 1- -- ' . ~ S . C. ITOH ML·80P . 80 CPS. 80 co l. . pin ~ S Prowriler 8510 AP . 10"" Iric tion leed. btock graptli cs . ~ 
~ Carraige. l Z0 CPS. 80 col.. para ll el interlace .... S328 5'1, TANOON DRIVES ~ 
~ Para llet . .•..• . •• S379 ML·82A. lZ0 CPS . 80 col. . pin & TMIOO·I. 55 tOO. ~ 
~ Prowriter II. ISS0P. IS" IfictlOn. block glaphics. sefla l t60K .. . .. . . . SI95 ~ 
~ Carraige 120 CPS . 132 col.. & parallel .. .. • . .. S395 PRINCETON HX·12. l Z" (690/ TMI00·2. OS 100. ~ 
~ Parallel •..•• . •.. S645 ML·83 A. l Z0 CPS. 136 col. . trac- line) . HI /Res. Made lor 3Z0K ... _ •• .. SZ45 ~ 
~ Slarwriter F·IO. 40CPS . tor & Iriction . para ll el & IBM . . ..•.... . .• S475 111/ ~S 
~ Daisywll ee l. Para ll el SI145 seria l .• .. ...... . S689 TAXAN . V,s,on I (380/ llne) ~ 
~ Prinlmaster F-ID. 55 CPS . ML -84P. ZOO CPS. 136 col. . 9 l Z" . ....... _ . .. S315 ~ 
~ Daisywheel. Para llel. SI550 plll. dotaddressablegrapilics. ViSion III 16801l1no) tZ"S549 ~ ~ 
~ Slarwriler F·IO Tractor . S225 Iriction & traclor leed. CA8LE TAXAN to )BM 01 APPLE COMPATI8LE ~ 
~ ~ parallel •...•• .. . S995 APPLE III ......•... SI 9 Oisk Drive .. • .. S225 ~ 
~ . _ _ ML·92P. 160 CPS. 80 col. h te- BI"n;iiln,1HiI4iiM 8 8 , Contro ller Card •.. . S75 ~ 
~ lion & tractos Iced. 9 pin lead. (!) ~ S STAR 72 x 72 DPI dot ~drl. glaphlcs. AMOEK Video 300. 12" HI / Res. Hayes' ~ 
~ . ' IOX 10" 120CPS S325 pala llel . .•. . ... . S545 ~Ar~~~K6: 12N ·1 2 ·G·, ~e;, s~65 Micromodenr II S258 S~ 
~Geml nl- . ... . ML·93P .160CPS. 136col. . l l ac- Smarlmodem 300 S205 
~ Gemlnl·15. 15 . 100 CPS S465 101 & Ifl clion leed. 9 pin hearl. Dot .. . . . . .••... SI45 S d 1200 S519 ~ 
~Oella-IO.1O"" 160CPS .. SCA LL 7Zx72DPl rlotadd . graphlcs. 8ML 8M -12A. IZ" Gl een S89 lIIarlrno em ~ 

S~STX-80 . 60 CPS . Theimal SI70 pala llel ••..... .. S875 GORILLA. 12" Green. ~ ~S 
HilRes • ... •••..•. S90 ~ 

S USI PII. 9" Gl een . •.. SI35 
AMOEK Color II. 13" PI2 IZ" G SI55 ~ 

~" Md /Res . .... . .. . S475 SANYO.·12". H"~~'~ S. · . • Quad ram ,', S~ 
~. Color III. 13" LolRes . • 8430 
~NECSPINWRITER3550.Tllenew Color IV . 13" Hi / Res SI050 Ouadboalrl-64K . S295 ~ 
~ leller-quali ty prinl er 101 IIle 8MC AU-919MU (680/ llIle) . AMOEK Vid e0300-A. 12" HI / Re s. Ouadboal rl · 128K_ S345 ~ 
~I BM-PC . Allto proportiona l 13". Made 10, IBM . _ . S455 Ambel .. .. .•••.. SI59 Ouadboarrl-192K. S385 ~ 
~ space. Bi-dlrecrlona l. 203 co l- Video 31 O-A. 12" Amber . Ouarlboa l rl -ZS6K. S445 ~ 
~umns. 350 WPM . Pal. SI810 ORDERS ONLY Made 101 IBM-PC .•.• SI75 Each board has a pa l a ll el'~ 
~Traclor ... .. • . .•• S245 TOLL FREE TA XA N KG ·12N UY. l Z" AMBER and serral port. ~ 
~Cutsheel Feeder •• •. . S899 1-800-231-0616 800001 ..... . .. .. SI50 Ouadlal1l dflve. ospool. S 
~Cuts heelGuid e . •..• . . S95 TEXAS RESIDENTS USI PI3.1 Z" Ambel .•. SI75 clock256Kallliriyand ~ S == I V/SA 1 INFORMATION P14. g" Ambel ... . SI45 Ouadmastel so llwale ~ 
~ 713~92-7100 ~ TO ORDER: ~ 
~ ~~ Please send money order or cash iers check Personal or company .:' 
~ TM checks requi re 2-3 weeks 10 clear Pri ces reflec t a 30,0 cash discoun t ~ 
~ SOFTWARE Masterca rd / Visa accepted ShlPPlIlg . lnslirance & handling c harges are ~ 
~ ~ ______ ... 3% of lol al Older value by UPS Ground 5°0 UPS Blue Label Texas S 
~ 6 121 Sfuebner A"flne reSidents no tax on Software 5°0 al l o thers Out-aI-s tale order no lax S 
~ HOuslon Te~as 77091 

~""""""~,~,,,",,,~,,,;:,~~,,,--

Petro-Lewis Yield Plus Fund II 
A unique series of limited partnerships 
formed to purchase oil and 
gas production payments from 
a specified portfolio of producing 

Production Payments with Initial 
Fixed Rate 

I PITRO~LEWIS I 

properties plus engage in development 
dri ll ing activities on those properties. 

$450 Million Offering 

Plus Development Drilling For 
Potential Additional Income 

Minimum Subscription $2,500 in most states 
($2,000 for Qualified IRA Plans) 

This announcement is neither an offer to sell nor a solicitation of an offer 10 buy any of Ihese securities . The of/e(lng is 
made only by the Prospectus, copies 0/ which may be obtained in any Slate only from dealers or brokers who may 
law/ully oller these securities in such State. 

Please see that I receive the latest information on 
this offering. including a current prospectus. 

IName 
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Mail to: Kay Grover 
Petro-Lewis Securities Corporation 
P.O. Box 2250. Dept. MH-l , Denver, CO 80201 

I Telephone 

Circle 363 on inquiry card. 

Easy Access: Curse Or Boon? 
Easy access, while a blessing to the 

computer user away from the office, 
also makes the computer vulnerable 
to intruders. Through the same 
direct-dial access port that allows a 
company's outside personnel to ac­
cess the computer, so can a computer 
hacker dial in and attempt to access 
private and sensitive information. To 
prevent the loss of important data, 
many companies avoid direct-dial 
telephone access into their corporate 
computers. But for those companies 
that permit telephone access, several 
hardware and software devices and 
systems aid in preventing and detect­
ing unauthorized usage. 

Improving Security Tools 
One of the simplest and oldest 

ways to protect a direct-dial interface 
port is to use an unpublished tele­
phone number. This technique usu­
ally prevents unauthorized company 
personnel from dialing into the com­
puter just to have fun, However, an 
unlisted telephone number is a poor 
security solution. Keeping a number 
secret and changing it as needed 
pose difficult problems. But perhaps 
the biggest drawback of using 
unlisted numbers is the fact that a 
serious attempt to discover the direct­
dial-access port of a computer re­
quires no knowledge of the tele­
phone number itself. A smart ter­
minal or personal computer system 
equipped with a simple control pro­
gram and the appropriate modem 
and automatic dialer circuitry can be 
used to dial telephone numbers at 
random and identify those numbers 
that answer with the conventional 
modem carrier tone. This renders 
even an unlisted telephone number 
useless. 

The most popular security ap­
proach in use is the password sys­
tem. This software technique requires 
a user to enter a password to gain ac­
cess to a computer's operating 
system. The password, like an 
unlisted telephone number, is kept 
secret and often reassigned 
periodically to prevent unauthorized 
use. And, like the unlisted telephone 
number, the secret password is vul­
nerable to random or systematic at-



MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 
QUICKLY, EASILY, 'WITH JUST A PUSH OF A BUTTON. 
New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith TM , Nibbles Away TM and other 
"Nibble copiers " require complicated parameter settings, much patience and 
great effort to use . More often than not, the results are disappointing. WILD­
CARD is different. Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 

Software is not copy protected. 
System req ui rements: App le II 
Plus wit h 64K and DOS 3.3 or 
App le lie. Franklin Ace also 
supported. 

'Wi ldcard does not operate wi th 
CP/M" or other microprocessor 
based software. 

Circle 166 on inquiry card. 

takes a snapshot of memory in your Apple® II. 
Now you can make back-up copies 

of protected software with 
~- the push of a button. 

FEATURES 
D Hardware copying device ... 

push button operati on . 
D Copies 48K memo ry resident 

software, most 64K software. 
D No programmin g experience or 

parameters necessary. 
D Backs up DOS 3.2 and DOS 3.3 

di sks. 
D Creates DOS 3.3 unprotected 

and autobooting disks. 
D WILDCARD lives in any slot. 

Undetectable by software. 
D Produ ces autobootin g di sk in 

2 minu tes. 
D Copies are DOS 3.3 compatible. 
D Copies become access ible for 

alteration s. 
D Si mple, easy-to-use software 

included . 

WILDCARD Utility Disk 1 al so in­
clu ded, featu ring : 
D Automati c program ·compres­

sio n and BRUN f il e maker. 
D Multiple program s can be 

placed on the same di sk. 
D Recreates basic f il es to load and 

save. 
D Fil es can be placed on a hard 

di sk ... and more. 

WILDCARD $139.95 

Order direct from East Side Soft­
ware Co., 344 E. 63 St., Suite 14-A, 
New York City 10021,212-355-2860. 
Please include $3.00 for shipping 
and handling. Orders outside 
continental U.S. please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA. 
N. Y. State residents add sales tax. 
Dealer inquiries welcome. 

IMPORTANT NOTICE: The W ILDCARD is offered 
for the purpose of enabling you to make arch ival 
copi es only. Under the Copyright Law you, as the 
owner of a copy of a computer program, are 
entitled to make a new copy fo r archival pur­
poses only and the WI LDCARD will enable you 
to do so. The W ILDCARD is offered for no other 
pu rpose and you are not permitted to util ize it 
fo r any other use, other than that speci fi ed. 

App le and the App le logo are registered 
t rademarks of Apple Computer, Inc.- CP/M­
trademark of Dig ital Research, Inc. Locksmi th­
trademark of O mega Microwave, Inc. Nibbles 
Away-trademark of Computer : appli cati ons. 



tack using a personal computer. A 
dedicated hacker using an unrelent­
ing trial-and-error technique can 
often uncover a valid password and 
unlock a company's computer soft­
ware system with little or no effort. 
In fact, the major problem with a 
password approach is that users 
often assign very simple and easy-to­
remember (and guess) passwords 
that often go unchanged for months 
and even years. 

In fact, it is not uncommon for an 
employee to leave a company and 
find that the password he was as­
signed is still completely valid long 
after his departure. 

Related to the password approach 
is a hardware solution known as the 
pass-through technique. With this 
method, after an incoming call is 
answered, the calling party enters an 
identification code, usually using the 
Touch-Tone telephone to enter the 
data. A valid code causes the pass­
through circuitry to establish a full 
connection between the caller and 
the computer modem. A normal con­
nection sequence then occurs. The 

relative ease of determining a secret . 
code and gaining entry makes this ' 
system as susceptible to failure as the 
password approach is. 

Although these three approaches 
are effective for individual situations, 
none provides solid protection for the 
direct-dial computer-access port. Yet 
all are widely used. They should not 
be totally scrapped, but instead used 
to provide layers of security accord­
ing to the requirements of the in­
dividual installations. Unpublished 
telephone numbers and passwords 
are valuable defenses even if addi­
tional security equipment and soft­
ware are in place. 

An Emerging Technology 
Several new techniques aimed at 

limiting computer access are emerg­
ing. Four are data encryption, voice 
and fingerprint recognition, and 
retina scan. The first is not actually 
an access-control method but a mes­
sage-coding technique. Voice and 
fingerprint recognition, on the other 
hand, are normally used as a user­
unique "password" to control com-

puter access. 
The accepted method for data en­

cryption is the National Bureau of 
Standards' Data Encryption Standard 
(DES) . This technique scrambles the 
transmitted data by iterative multipli­
cation with a randomly generated 
56-bit key. An additional 8 data bits 
in the key are provided for parity 
checking, thus making the DES key 
64 bits long. DES keys are themselves 
highly secret and must be guarded as 
carefully as passwords. 

The major drawback to data en­
cryption is the high cost to imple­
ment even a simple system. An en­
crypted communications channel re­
quires DES circuitry at both ends of 
a link. At the host computer, where 
the number of data-access ports is 
limited, the added cost of encryption 
equipment is small compared to the 
cost of the entire system, and the 
DES equipment is easily justified. 
Because similar equipment must also 
be installed at each terminal used to 
access the host computer, the result­
ing cost to modify these terminals for 
data encryption can easily exceed the 

NSC800 
Real Time Emulation 
Convert your existing Z 80 emulator into an NSC 800 
emulator with the NSC 800/Z 80 pod. 

We will be pleased to advise on a total emulation package 
for NSC 800 support. 

KURT EICHWEBER 
HAMBURG · FED. REP. OF GERMANY 
Further details from Sales Representative: 

International Aerospace Technologies, Inc. 

Executive Plaza, Suite 110, 4717 University Drive, Huntsville, 
Alabama 35805. Telephone: 205/837-0611. Telex: 594441 
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I Purolator 
I armored 

TDK Floppy Disks. 
Invaluable security for irreplaceable information. 

© 1982 TDK Electronics Corp. 

Circle 461 on inquiry card. 

Today, more and more companies are relying on convenient floppy disks to record, 
o«~. -n store and safeguard information. Irreplaceable information which is vital to their business 

, _ interests. It is precisely the value placed on this information that makes the floppy disk an 
I.~ invaluable tool for storage and security. And this is where TDK floppy disks become invalu­
t L/ able to you. TDK floppy disks are guaranteed 100% error-free at the time of manufacture 
::'.::.~ ,.a_ n_d_c_er_tif_ie_d_fo_r d_o_uble-density encoding. Furthermore, each track of every TDK floppy 
. ""- disk is tested to exceed industry standards ... including 

r-1 those of IBM, Shugart, ANSI, ECMA, ISO and JIS. Once you 
; y. ~TDK. " ~ insert a quality TDK floppy disk into your computer system, 
, iJl ~ ~: you're guaranteed highly reliable, ultra smooth perform-
~ .'g ance. This is due to TDK's proprietary disk-burnishing tech-

!.~ nique that provides optimum head-to-disk contact. 
~.' 9lfl' TDK floppy disks are available in 5if4 and 8-inch sizes in 
, A the most popular formats. Each disk comes in its own pro-

tective Tyvek-type envelope. FOT a copy of our brochure, 
"Some Straight Talk About Floppy Disks," write to: TDK Elec­
tronics Corp., Computer Products Marketing Dept.: 12 Harbor 
Park Drive, Port Washington, NY 11050, or call 516-625-0100. 

&TDK® 
The heart of your system. 
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terminal's initial cost by a factor of 
two or more. Furthermore, manage­
ment of a DES key can prove difficult; 
a terminal with DES key codes in­
stalled is an easy target for an 
unauthorized user and thus provides 
little security. The implementation of 
data encryption often only shifts the 
data-security problem from one of 
controlling computer access to con­
trolling terminal use. 

Two other security techniques, 
voice and fingerprint recognition, are 
relatively new, expensive, attd un­
proven, but they could prove useful 
in the future. For use in monitoring 
dial-access connections, voice recog­
nition is more attractive than finger­
print verification because it does not 
require the use of additional hard­
ware on remote terminal equipment. 
The purpose of both methods, how­
ever, is the same: to identify the user. 

Tracking Attempts to Breach 
the System 

To monitor the effectiveness of any 
of these security methods, a com­
puter system should also generate an 

audit trail, a record of the transac­
tions it makes. A typical record 
would describe the telephone line or 
lines involved in each connection, the 
time and duration of each connec­
tion, and the access codes used to 
establish the connection. A log of 
successful and unsuccessful access 
attempts should also be included. 
This record, coupled with the call ac­
counting records generated by most 
of the modern PABX and telephone­
company switching systems, can be 
invaluable in tracing computer 
criminal activity. 

User vs. IDeation Authorization 
The security approaches described 

thus far are used to identify the user 
on a direct-dial access port into a 
computer. A second, highly accurate 
technique identifies the user's loca­
tion rather than the actual user or his 
terminal. Because most legitimate 
users access a company computer 
from home or a company field office, 
location identification can be an im­
portant way to spot an unauthorized 
user. 

The Secure Access Unit (SAU) pro­
vides the means to implement this 
technique. It verifies the location of 
a direct-dial access request and 
denies access if the call originates at 
an unauthorized location. This sim­
ple, low-cost hardware solution 
operates outside of the host com­
puter equipment and its dial-access 
modems. The latter feature is impor­
tant because many computer security 
problems stem from the unauthorized 
alteration of computer software 
or data by personnel who have access 
to the machine through unprotected 
online terminals. Once system soft­
ware has been altered, the security 
control on outside access may be 
compromised. 

The SAU telephone-line interface is 
housed in a package that's 8.S by 11 
by 21/4 inches deep (see photo 1 and 
figure 1). It is installed between the 
direct-dial telephone network and 
the modem on a computer-interface 
port; it can also be used on the 
remote-access port of any remotely 
controlled equipment and works 
with any conventional modem or ac-

HP9816 
Word Processor 

In Less Than 3 Minutes 

• Screen always shows final form of 
document with page divisions 

• Mistakes cannot cause loss of any text 
• Integral spelling checker-corrector with 

60,000 word dictionary 
• Keyboard overlay supplied 
• Header and footer , Auto page numbering 
• Superscripts and subscripts 
• Comment lines 
• Variable indentation, right justification 
• Table of contents generator 
• Math functions 
• Mail list and low cost options available 
• Unprotected HP BASIC source code 

supplied 
• Also available for HP 9836, 9826, 9845 & 

9000 

"Much easier to use than WordStar"-M .L. CA 

"Very well written, congratulations"- R.E FL 

"My customers love the dictionary"-AMcD TX 

WORDWISE2 
L. W. James and Associates • 1525 East County Road 58 

Fort Collins, CO 80524 • 303-484-5296 
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Your IBM Model 50,60,65, 75, or 85 
Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 

CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
92647 (714) 847-4141 



can your microcomputer talk 
to an IBM mainframe? 

CLEO. 

The communications features ofthe CLEO-3270 Software 
package allows your microprocessor to emulate a cluster 
of IBM terminal devices. 

you don't even need to change software on your main­
frame comput er, because for all it knows, it's communi­
cating with a 3271 -12, 3275-12, or 3276-XX cl uster. And 
t he program will accommodate up to 8 t erminals. 

The CLEO software provides the cluster emulation and 
makes the ASCII devices look like an IBM 3278 CRT and 
3287 printer, 

If your IBM mainframe doesn't support remote 3270 clus­
ters, you need remote batch communications. CLEO-3780 
Soft;.ware Is your answer. 

For full details contact Phone 1, Inc., 461 North Mulf ord 
Road, Rockf ord, IL 61107; phone (815) 397-81 10. 
Circle 387 on Inquiry card. 

Standard Features .. CLEQ 3270 
• Bisynchronous 3276-2 protocol t o 9600 baud 
• SOLC 3271-12 and 3275- 12 prot ocol 
• Up to eight line cluster activity 
• Selectab le cont rol uni t address 
• User install program for var ious CRTs 
• 3278 emulation for ASCII CRTs 
• Available for CP / M'". MP / M'·, MsOOS'·, TurboOOS'·, Unix .... . 

and Xenix'·. 
• Coded in C language 
• 3276-12 protocol. coming soon 

Standard Features .. CLEO 3780 
• Point-to-point and multipoint communications 

• Ava ilab le for CP / M'" . MP / M'· , MsOOS'" . TurboOOS'·, Unix'" , 
and Xeni x'" . 

• Supports transparent mode 
• Coded in C language 

CP / M is a Trademark of Olgltal Research. Inc. 
MP / M is a Trademark of Digital Research . Inc. 
MsDOS is a Trademark of Microsoft. Inc. 

TurboDOS is a Trademark of Software 2000. Inc. 
Unix 15 a Trademark of Bell Labs 
Xenix 15 a Trademark of Microsoft. Inc. 



IBM PC, APPLE, etc ... 
SHARING AND SWITCHING PROBLEMS? 

GILTRONIX HAS THE SOLUTION! 

l.!.l\ Any CPU 

Ie --
.•. , 

a A g; ~ 

~ 
Printer 1 Printer 2 Modem or 

Dot Matrix Letter Qua li ly Olher Peripheral 

MANUAL UNITS AUTOMATIC UNITS 
2-6 Ports OR 2-7 Ports 

Se!ecto-$wllch Aulo-Switch 

Serial (RS 232)/Parattel (Cenlronics) 

LOW COST AOD·ONS FROM THE MAIN 
~ n MANUFACTURER 

<r2Giltronix 
t,)~ 3780 Fabian Way. Palo Alto . CA 94303 

(4 I S) 493-1300 

Circle 194 on inquiry card. 

~BASF 
DISKETTES 

BASF Diskettes at compe­
titive price: Call TOLL FREE 
(800) 235-4137 for prices and 
Information. Visa and Master 
Card accepted. 

Circle 341 on inquiry card . 

A word for thi s Punch/Reader Combo i s 

Speed! Model 510 punches pC:lper tape at 110r:ps. 
reads al 150cps. This rugg ed ma chine IS co mpute r 
compatib le of fering RS232C. current loop. paral lel 
inputs. The ASCI/·to-Baudot code conversiorl per­
mits d irect Keyboard entry for Telex /TWX transmiS ­
sion . Plus : 256 charac ter storage. 75-9600 baud 
rate. 5-8 leve l tape . stock _ ADDMASTER CORP_ 416 
Junipero Se rra Dr .. San Gabrie l. CA 91776 * 213 / 
285-' 121. 

Circle 15 on inquiry card. 

NEW! S-1oo BUS COMPATIBLE 

USES, ' 

FEATURES: 
4 MHZ lllO,\". up 10 61\ 01 Ei'HO~I . up 1041\ :; I.II K" R,'M. I ""O~ BIT 1II1"li llorl~.UI"·~ BIT 
O<IiPl'i l'I}!i .O"" il BiT , .. ",><" IIIpll1 IX)!i u:>!lI", II·fl ul" .,unll""" ,,,I.·uuu il""ISO.NI. 
videu ~lIrihllle~ "c"~ . ", · ",,1.. ...... , ,, \d,·,I ,, ..,. h''', k'' ~J I. !".,p/, ....... ,p.J\MILi"·' 

PRiCEI 
a" e b<~l ,d wIIM doru"",,,I~lioll . .• . . ... ..... .. .. S4'1.% 
MOII;lu' :.M \lid"" I ~"I\""'\ so h",~ . ~ (III EPROM) . . . ....•. $015.00 
SoufCel,'l Il"9,hmhMunll orpu.rh.u,,) .. . .... . .... . .. ... $]5.00 
H~.d 10 lind PallS KII Icryslal dnd luloOe bnk PROM·s) ... •..•••. .... .... $]':'.00 

71 4-553-0133 

Circle 170 on Inquiry card. 

CMSOR ... IAI!BIU{SIS"I~' • • I"" 
....... ,"" .. , . ~--... '~ .. ... 

KEYED 
FILE 

HANDLER 
FOR 

UCSD "P" System 
Pascal® for IBM PC® , 
Apple III® , Apple lIe® 

Write your own Pascal® programs with 
keyed records. Read_ a record by key, 
insert key and write data , get next se­
quential key, read a record by record 
number, remove key and data and 
release disk space , dynamic memory 
allocation , etc . 

ATX COMPUTER 
1-800-858-4620 (US) 
1-800-792-1063 (TX) 

SUPER-FAST! 
280 

DISASSEMBLER 
$69.95 

Uses ci log Mnemon ics. allows Llser defin ed 
labels. strings, and data spaces. Sou rce or 
l isting-type output wi th Xref to any device. 
Available lor ;:80 CPIM or TRS-BO. 

SLR Systems 
200 H omewood D r ive 

B u tl e r . PA 1600 1 
(4 12) 282-0864 

Add $2 .00 sh ipping. Speci fy format req ui red . 
Check. money order, VISA, Master Card . C.O.D. 
PA residents add 6% sa les tax . Dealer Inquiries 
Invited . CP/M. T RS-80 TM of Digita l Aesearc tl, 
Tandy Corp. 

Circle 428 on Inquiry card. 

cess controller that functions with 
voice-band data communications. 
Typically installed on a wall in the 
telephone-equipment closet next to a 
computer room, the unit can alter­
natively be rack mounted in the com­
puter room. 

The SAU contains the circuitry 
needed to answer all incoming calls, 
accept a valid Location-Identification 
Number (LIN), and return a call to 
the appropriate location before a final 
connection is allowed. The return call 
prevents general unauthorized access 
by positively establishing the location 
of the calling party before allowing 
access to the computer. Note that the 
SAU identifies the proper location of 
a remote user but not his identity 
(unless the LIN is known to only one 
person) . In general, the SAU would 
be used with several security mea­
sures on a system. Passwords, soft­
ware partitioning, and even data en­
cryption could still be required to en­
sure complete control. 

The SAU comes with a directory of 
return-call telephone numbers-a 
master number and as many as 99 
authorized-location telephone num­
bers. Each telephone number can be 
as many as 16 digits long. From the 
master location, usually a secured 
telephone, the 99 other numbers can 
be added, deleted, or modified . 

The newly introduced Secure Ac­
cess Multiport (SAM) can support 
2304 users and interface as many as 
64 telephone lines with one con­
troller. Audit-trail record keeping, 
remote-access control of directory in­
formation, and unique line partition­
ing and return call routing options 
are also available for the multiple-line . 
unit. 

The SAU can be used to access 
small single-line systems and the 
SAM can be used for larger systems. 
Usually the SAU operates with one 
telephone line. Because it must con­
trol access into the data modem of 
the computer's interface port, it can 
function with any standard modem 
at any data rate. After allowing a user 
to access a protected computer, the 
unit becomes transparent during the 
actual data connection. The micro­
processor-controlled device includes 
extensive self-test and maintenance 



ANOTHER TECHNOLOGICAL ADVANCE FROM SHARP. 

SHARP HAS DEVELOPED THE 
COMPUTER SYSTEM THAT LETS 

YOU DEVELOP THE CHIPS. 
Are you a custom program developer looking for a 

cost-effective way to put your programs in module form? 
Or an executive looking for a way to get your 

company's custom programs into the field? 
If so, Sharp has the simplest and most direct 

development system available. 
Introducing, the Sharp PC-1500A Computer, the 

CE-165 Writer and the CE-160 Memory Module. 
The PC-1500A is an 8K portable computer pro­

grammable in BASIC, making it the ideal computer to 
take your completed programs into the field. It also 
serves as the input for the chip development process. 

When used with the CE-165 Writer, the 
PC-ISOOA gives you the ability to write and verify 
your own programs into 16 8K-byte memory 
modules all at the same time and all in an 
incredibly fast 8 seconds! It also erases 16 
chips in only 10 seconds! 

With this kind of simplicity and 
speed, you can control your own 
delivery schedule, inventory 
and distribution. 

And finally there's the small matter of the chip. 
It's another big plus for our system. The Sharp CE-160 
Memory Modules are made with CMOS technology 
and lithium batteries that assure years of retention. 
They're even made with a security circuit that guards 
against "L-LIST" commands. 

All in all, the remarkable system gives you the 
ability to develop your own chips while retaining con­
trol and confidentiality over your own programming. 

To find out more or to learn how this system 
can be customized to meet your needs, call Sharp at 
(800) 526-0264 or (201) 265-5600. Ask for 
Systems Division, Vertical Marketing Group. 

'~"~~:"''''''"''''7"''" -, '--,. --~.-' 
IIiJ t::l t::l El e:J 

E1.D.II.mIlBalB~IiI •• 
IIDElBBma.D Df!El.m. 
1I .... m ..... ••••• 

A ::: r" 4t" • <..I' 

G3 ff£J 1m -Wi- [!J CZJ I '~J' ~ ~ a. fiij 

Sharp Electronics Corp" 10 Sharp Plaza, Paramus N J 07652 

FROM SID\RP MINDS 
COME SHARP PRODUCTS 
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TIP 

PROTECTIVE 
GROUND 

RING 

MODEM TIP <-r---...... --H 

LINE 
INTERFACE 

AC 
POWER 

RECTIFIED 
VI 

VOLTAGE GROUND 

~RE_G_U_LA_T_O_R~L __ r-~V2 

I*---+----~I_+-t RELAY 

MODEM RING 

OPTIONAL 
MODEM 

CONNECTO~ 

'11 • • MODEM r. INTERFACE 

ACTIVITY 
INDICATOR 
LAMP 

LED 
DRIVER 

256 X 4 
DIRECTORY 
PROM 

DRIVER 

CONTROL INTERFACE 

2K X 8 
CONTROL 
PROM 

lK X 8 
STATIC 
RAM 

Figure 1: A block diagram of the Secure Access Unit's circuitry. 

capabilities, fail-safe control of 
malfunctions, and remote testing 
features. 

Figure 1 is a block diagram of the 
SAD's circuitry. The device normally 
derives power from a wall-plug low­
voltage transformer. The circuit board 
is enclosed in a metal housing with 
a hinged-cover door that can be 
equipped with a locking latch. 

The SAU interfaces the telephone 
line through the "TIP" and "RING" 
terminals. Detection of the ring 
current is accomplished with the 
block marked Ring Detect, an opto­
isolator coupler detection circuit that 
provides high isolation between the 
telephone line and the SAU's control 
circuits. The 6503-based main con­
troller analyzes the ring signal infor­
mation and answers the incoming 
call by operating relay K2. Next, a DC 
loop load circuit block and an AC line 
interface block are connected to the 
TIP and RING terminals. The SAU is 
then prepared to receive the LIN as 
a tone code from the calling party. 

After the SAU receives the LIN, a 
sequence of six digits, it checks the 
code against a table of telephone 
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numbers stored in its directory. If a 
match is found, it uses the tone 
generator to send the user an 
acknowledgment tone and then 
monitors the DC loop conditions for 
the proper network disconnect signal 
to ensure that the user has properly 
hung up the telephone handset. If 
this network signal does not occur at 
the appropriate time, the SAU begins 
a forced disconnect procedure. 

The SAU also terminates incoming 
telephone calls that do not result in 
a valid LIN code within a p:J;eset time 
period. This function prevents a 
caller from hanging on the line to tie 
up the device and the computer port 
it protects. 

As depicted in the operational flow­
chart in figure 2, the SAU continues 
its security function by returning to 
an off-hook state and dialing the tele­
phone number that corresponds to 
the valid LIN it received. After the 
user answers this return call and 
enters a one- or two-digit connection 
code, the SAU activates its associated 
modern and relay Kl to connect the 
user through to the host computer's 
modern. The SAU monitors the con-

2K X 8 
DIRECTORY 
EEPROM 
(OPTIONAL) 

INTERRUPT 

RESET AND 
TIMER 
CIRCUITS 

nection first through the normal line­
interface circuit block to ensure a 
proper modern handshake sequence 
has occurred and then through the 
high-impedance loop-monitor circuit 
block to detect the completion of the 
call. When this call is complete, the 
SAU returns to its idle state, ready to 
receive the next call. 

The SAU can interface the host 
computer modern in one of two 
ways. Because normal direct-dial in­
terface ports are arranged with auto­
matic answer moderns, the SAD's 
primary interface arrangement is 
through the ring-generator circuit 
block; the unit is wired to the modern 
through the two terminals marked 
MODEM TIP and MODEM RING. 
When the SAU is ready to activate the 
modern, it synthesizes a high-voltage 
20-Hz ring signal that it transmits to 
the idle modem. The modern, inter­
preting this signal as an incoming 
call, connects to the MODEM TIP 
and MODEM RING lines to answer 
the call. The SAU then operates the 
Kl relay and connects the modern to 
the normal TIP and RING telephone 
lines. 



Sleeves of Tyvek® 
protect your data investment 

better than paper. 
Here's why: 

1. TYVEK* spunbonded 
olefin has more than twice 
the strength of good quality 
paper. 
2 . TYVEK does not lint. 
3. TYVEK is smooth and 
nonabrasive. 
4. TYVEK is chemically 
clean ... has a neutral pH. 
5 . TYVEK reduces static 
problems. 
6. TYVEK is unaffected by 
water. 

With TYVEK, you don't 
have to compromise on any 
important sleeve criteria. 
You get it all. That's why 
TYVEK is still the best way to 
protect your diskettes. 

For more information, 
write: Du Pont Company, 
Room X40133, Wilmington, 
DE 19898. 
*Du Pont registered trademark. 
Du Pont makes lWEK. not sleeves. 

([(}POtID 
~G US ",""T&.TMOI'F 

Circle 160 on inquiry card. 



SOFTWARE HARDWARE 

LIST OUR LIST OUR 
APPLIED SOFTWARE TECHNOLOGY HAYES MICROCOMPUTER PRODUCTS 

VersaForm .... ...... $389 $252 Hayes Stack Chronograph 
(RS-232) ............. ..$249 182 

ASHTON TATE 
Hayes Stack Smart Modem 

Financ ial Planner .. 700 452 
(RS-232) ... .. 289 214 
Smart Modem 1200 
(RS-232) . 699 505 

BPI ACCOUNTING SYSTEMS ADVANCED lOGIC SYSTEM (Apple II) 
GLIAP/ AR (Each) ... 395 285 Z-Card ... 169 110 

Printer Mate (Para ll el) 99 49 
FOX & GElER Quick Code .. 295 184 CPI M Card (WI CPI M 30) 399 300 

MICROSOFT 
HOWARD SOFT Softcard (Apple) ............•.... 345 242 

Rea l Estate Analyzer 11. .. 195 126 Ram Card (Apple) . 100 70 
64K Ram Card ( IBM) . 350 245 

LlFETREE Volkswriter .. 195 129 MPC PERIPHERALS (Apple) 
Parallel Interlace Card 

MICROSTUFF Crosstalk ..... 195 125 
(w/ Cab le) .. 90 63 

NOVATION 
Apple - Cat II . 389 260 

MICROPRO 212 Auto Cat .. 695 561 
Word Star wi Appli ca rd . 495 345 Smart-Cat 103/ 121 595 416 

Smart-Cat 103 249 174 
MICROSOFT PERSONAL COMPUTER PRODUCTS 

Flight Simulator .. 50 33 Applicard 6 Mhz ... 375 265 
App lipac: 4 Mhz Applicard & 

PBl CORPORATION Max 80 Co l Card .. 620 334 
Personal Investor .. . 145 94 KRAFT Joystick 

IBM ... 70 46 

PEACHTREE Apple .. 65 42 

Peach Pack (AR , AP , GL ) .. 595 300 VERBATIM DISC 
SI S DI D 10 Pk .. 49 24 

SOFTWARE PUBLISHING AMDEK MAl BOARD 599 455 
PIs : File ELECTRONICS PROTECTION DEVICES 

App le .. -_ ...... __ .. .. .. . 125 81 Lemon .. 60 39 
IBM .. .... 140 91 Peach .. 98 63 

PIs: Report... ............ ....... 125 81 aUADRAM 
Quadboard 64K . 395 285 

SORCIM SuperCalc 195 130 Quadboard512 + 64K . .. 325 240 
MEMORY CHIP SET 

SNAPSE File Manager .. ·150 97 (64 K/9 ch ips) .. 95 55 
PRINTERS 

VISICORP Mennesman Tally MT 160L 798 635 

Vis ica lc ... 250 165 NEC 8023A 395 
Visilile (Apple) . 250 165 MONITORS 
Visilile (IBM) ... 300 198 Amdek 12" 310A ..... ...... 230 169 
VisiSchedule 300 198 Panasonic CT 160 Color .. 399 305 

Princeto n Graphics ....... __ .. - •....•...• 485 

CALL FOR OTHER SOFTWARE .& HARDWARE PRICES 
. "International Dealer Enquiries Welcomed" 

• 



POWER-UP 
STATE AND 
SELF-TEST 

I CONTINUE 

ON-HOOK 

I IDLE STATE 

I I FIRST VALID RING SIGNAL 
TIMEOUT FAILED SELF-TEST 

FUNCTIONAL I 
SELF -TEST 

23 SECONDS STATE 23 SECOND TIMEOUT 
WITH NO OR DETECTION OF A 
INPUT DIGIT I SECOND VALID FORWARD DISCONNECT 

RING SIGNAL 

ANSWER STATE. J ANSWERj 
USER ENTERS -l ABORT 
LIN FALSE LIN STATE 

I VALID LIN 

I 
SAU SENDS 
ACKNOWLEDGE 
TONE 

I USER DISCONNECTION 
DETECTED 

I SAU GOES 
ON-HOOK 

I TIMEOUT 

I 
SAU RETURNS 
TO OFF- HOOK 
STATE 

I DIAL TONE MODEM 
DETECTED DISCONNECT 

MODEM 

I 
SAU DIALS j ANSWER-MODE ABORT 
TELEPHONE CONNECTION DISCONNECT 
NUMBER r- STATE TIMEOUT 

I CONTINUE DIGIT* MODEM 
DISCONNECT I MODIFY DIGITS 1-9 CONNECT STATE. ~ MODEM 

DISCONNECT I CONTINUE I USER ENTERS DIGIT '" 
ORIGINATE -MODE ABORT 
CONNECTION DISCONNECT 

ABORT TIMEOUT CONNECT CODE 
STATE TIMEOUT 

DIGIT 0 I 60 SECONDS WITH NO INPUT DIGIT 

I REMOTE I TIMEOUT OR DISCONNECT 
TEST ' STATE I 

Figure 2: This flowchart describes the Secure Access Unit's (SAU) operation. Note that if 
the unit receives an invalid (false) Location-Identification Number (LIN), it aborts the at­
tempt to access the host computer and returns to the idle state. 

An auxiliary connector (marked in 
figure 1 as the optional modem con­
nector) and the modem-interface cir­
cuit block provide additional control 
leads and functions to activate an 
originate-mode modem. In this inter­
facing scheme, the SAU connects the 
MODEM TIP and MODEM RING 
lines to the telephone lines while it 
operates a control lead to the 
modem. The modem is forced into 
the connection state-originate 
mode-and listens for the normal 
answer-tone carrier signal from the 
user's modem. After the connection 
is established, the SAU resumes its 
line-monitoring functions. 

Several control and dialing features 

are provided in the SAU's software. 
For installations with full automatic 
modem equipment at both ends of 
the connection, the SAU can function 
without the need for a connection 
code from the user after the return­
call operation is complete. Also, the 
device can be requested to dial out 
one of ten 16-digit prefix numbers 
before dialing a regular number from 
its return-call directory. This system 
has two advantages: it allows tele­
phone numbers as long as 30 digits 
to be dialed, and the prefix numbers 
need only be entered into the direc­
tory once. 

The SAU performs several self-tests 
before it answers an incoming call. 

Circle 469 on inquiry card. 

The best of UNIXTM 
and more for CP/MTM 

CLIP/$4995 
No (15k . 15 day. money back guarantee' 

CLIP runs as a standard CPI M 2.2 program 
replacing the console command processor 
with a powerful UNIX-like shell. CLIP. 
optimized for the Z80. takes only 5.2K 
of additional memory when running 
your applications programs. 

• Over 50 resident commands 

• Editing keys 
Single keystroke commands allow you 
to edit and recall your last 10 commands 
-just like a word processor! These 
editing keys may be used within most 
existing programs, too. 

• UNIX-like enhancements 
CLIP brings the most powerful UNIX 
features, namely, 1/0 redirection and 
pipes, to CP/ M. 

• Design your own commands 
CLIP is also a powerful " macro" pro­
gramming language replacing SUBMIT 
with : 

Conditional command execution 
Argument and switch parsing 
Command tracing 
File 110 (OPEN. GET. PUT. CLOSE) 
Extensive string manipulations 

• Built-in calculator 
This binary, octal, decimal , and hex 
calculator can pass its results to pro­
grams, macros, or 10 memories. 

• Built-in universal text editor 

• And much more! 
On-line HELP, file searching, user 
defined prompt, and multiple commands 
per line. 

Software Tools Package $25 
A set of fourteen software tools. inspired 
by UNIX, complement and enhance CLIP. 
These tools contain : a sorter, binary file 
editor, resynchronizing file com parer. 
pattern matcher, word extractor. and more! 

File Encryptor $25 
This program wi ll keep letters, data. 
programs, or any CPIM file secure. 

CLIP, Tools and Encryptor $9995 

Experience more productivity and control 
of CPIM today! With our money back 
guarantee, you have nothing to lose! 

Visa/ MC/Check/ MO/ PO accepted 
Add $3.50 shipping, AZ: 7% tax 

Formats: 8" SSSO/ Osborne/ Kaypro/ Applel 
Hcathkit/ NorthstarlVT180+ Rainbow/Xerox 8201 

Micro Dec ision/Superbrain/ NEC-8001 

'10% restocking fee 

Thoughtware, Inc. 
800-821-6010 602-327-4305 

Orders Technical 
PO Box 41436 

Tucson . AZ 85717 
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These include functional verification 
of the tone generator and receiver, 
tests of the telephone line loop 
voltage and impedance, tests of the 
connection veracity between SAU 
and the modem, and verification that 
the proper connection arrangement 
exists between the SAU and the tele­
phone line. Should a test fail, the unit 
does not answer calls, thus guaran­
teeing that no malfunctions occur 
during the critical return-call 
operation. 

In addition to performing self-tests, 
the SAU can be placed in a remote­
test operating mode. Remote testing 
allows a reading of the directory serial 
number (not its contents), measure­
ment of tone levels and frequencies 
from the tone generator, correct 
operation of the tone receiver, and 
verification of the connection wiring 
to the companion modem. As are all 
the SAU's operations, the remote-test 
state is protected by the return-call se­
quence to prevent unauthorized 
remote-controlled tampering of the 
unit. 

ABC ,~.")r~ , ;" "' ,,,r~ ",,' 
Afr 
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The SAU/SAM return-call security 
technique, like almost any computer­
security method, increases the time 
needed for access-port connection. In 
a normal automatic-answer direct­
dial modem setup, it adds approx­
imately 15 to 45 seconds to the time 
required to establish a data connec­
tiim-the time it takes the user to dial 
the LIN and that required for the 
return-call operation. Once a data 
connection is established, the unit 
does not delay the actual data trans­
mission. 

Password and voice- and finger­
print-recognition security schemes 
take less overall time than the unit; 
the data-encryption approach prob­
ably increases the call duration, 
though, because it reduces data 
throughput. Time added to make a 
connection can be an annoyance, but 
it's a minor inconvenience compared 
to those resulting from unauthorized 
entry into a corporate computer's 
data banks. 

Similar to the SAU technique is the 
manual call-screening process in 

Circle 34 on inquiry card. 

which an operator (instead of the 
SAU) verifies each incoming call by 
returning a call to a prearranged 
telephone number. Unless the calling 
party has wiretapped the telephone 
line or broken into the location of the 
authorized telephone number and 
guessed the correct LIN, this return­
call .operation is very effective at 
establishing a legitimate connection. 
Such techniques as encryption, pass­
words, or pass-through connections 
cannot provide a similar level of 
security at a comparable cost. 

Remember, however, that the 
SAU/SAM does not provide the total 
solution for every situation. Layers of 
security control are crucial and 
should be carefully considered before 
a total direct-dial-access security 
package is chosen._ 

Collen Gillard holds a master's degree in com­
munications from Stanford University and wn'tes 
frequently on computer-related subjects. Jim Smith 
is a partner in Omnicom Engineering, a design firm 
that developed the l.eeMAH Security Access 
products. 

Circle 14 on inquiry card. 



FOR YOUR BOTTOM LINE. 

ALPHA SOFTWARE HUMANSOFT OASIS 
Data Base Manager II $169 DB plus $ 89 The Word Plus $119 
Apple IBM Connection $139 IUS ORGANIC 

ART SCI EasyWriter II $229 Datebook II $239 
Magic Window II $109 EasySpelier II $149 Milestone $239 
Magic Calc $109 Financial Management PBL Magic Memory $ 74 Series $939 Personal Inves tor $149 ASHTON-TATE 
Friday $199 INNOVATIVE SOFTWARE PEACHTREE 
Boltom Line Strategist $279 TIM III $299 Peachtext (for Apple II) $159 
Financial Planner $459 Fast Graphs $169 Peachpak- GLIAP I AR $269 

APPLIED SOfTWARE INSOFT PERFECT SOfTWARE 
TECHNOLOGY Data Design $169 Perfect Writer $239 

VersaForm $249 ISM Perlect Speller $149 
Q base $145 Mat hemagic/G r ap h magic Perfect Calc $149 

BPS Combo $119 Perfect Fi ler $289 
BPS Business Graphics $279 UK PETER NORTON 

COMPREHENSIVE SOFTWARE Data Perfect $ 89 Norton Utilities $ 59 
PC Tutor/ PC Pal Combo $ 79 Leiter Perfect $109 ROSESOFT 

Condor Computer 
LEXISOFT ProKey $ 59 

Condor III $439 
Spellbinder $249 SIERRA ON LINE CONTINENTAL SOFTWARE 

Home Accountant Plus $ 99 LlFETREE Screenwriter Professional $149 
Home Accou ntant Volkswriter $129 The General Manager 

(for Apple II ) $ 49 MARK OF THE UNICORN SILICON VALLEY SYSTEMS 
FCM (for Apple II) $ 69 Fin al Word $199 List Hand ler 
FCM (lor IBM PC) $ 85 Word Handler 

DATAMOST MICRO PRO SOFTWARE ARTS 
Wrile On $ 89 WordStar $289 TK! Solver 
REIP (Real Eslale) $129 SpellStar $159 

DIGITAL RESEARCH MailMerge $159 SOFTWARE PUBLISHING 

CP/M 86 $ 50 
WordStar Prolessional PFS: Writ e 

(WS/MM/SS) $549 PFS: Fi le Concurrent CP 1M 86 $259 WordStar with Applicard $389 PFS: Report 
EAGLE SOFTWARE PFS: Graph 

Money Decisions $129 MICROSOFT 
EMERGINIG TECHNOLOGY Mullitool-Financial SOFTWARE TECHNOLOGY 

Offix $ 79 Statement $ 79 FOR COMPUTERS 
Edix/Wordix $279 Mullitool -Budget $11 9 The Creator 

FOX AND GELLER MICROSTUF SORCIM 
Quickcode $184 Crosstalk $129 SuperCalc 

HAYDEN SOFTWARE MUSE 
SuperWriter 

Pie Writer (for Apple II) $109 SpeliGuard 
Pie Writer (for IBM PC) $139 Super Text Professional $ 79 

VI SICORP 
HOWARD SOFTWARE NORTH AMERICAN BUSINESS VisiCalc 

Real Estate Analyzer $185 Memory Shift $ 79 VisiSchedule 
Tax Preparer 83 $185 Answer $189 VisiTrend/Plot 

For more informa tion on our complete line o f software and accessories 
call our ta ll - free number for a FREE copy of Th e So ft/in e Ca talog . 

fREE' 
Diskette Library Case 

with your ord er. Thi s attractive 
case protects, indexes and stores 
10 diskettes for quick retrieval. 
Normally a $10 valu e, it is now 
ava ilab le FREE to Softl ine customers 

TERMS: 

$169 

$ 69 
$139 

$219 

$ 99 
$ 99 
$ 89 
$ 99 

$2 19 

$129 
$179 
$129 

$169 
$219 
$219 

Checks-allow 14 days to clear. Visa and MasterCard-add 3%. COD orders-cash, m.O. or 
certified check-add $3.00. Shipping and handling UPS surface-add $3.00 per item (UPS Blue 
$6.00 NY State Residents- add 8.25%. All prices subject to change. 
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dBase II 

$399 

WordStar 
MailMerge 

"$359 

PFS: File 
PFS: Report 

$189 

PeachText 
5000 

$249 

VisiWord 

$279 

DB Master 

$159 
for Apple II 

Monday 
thru Friday 
9:00 AM - 7:00 PM 

I 

1-2-3 

$339 

Multiplan 

$189 

VisiCalc­
Advanced 

$299 

MultiMate 

$299 

VisiFile 

$219 
for IBM pc 

SuperCalc 2 

$179 

Sundays 
10:00 AM - 4:00 PM 



For IBM-PC an( 
New, easier-to-use program: 

And you won't have t~ 
If you're like most personal computer users, 

you're not using your computer as much as you 
expected to, 

You find the software too complicated. 
Too much to read. 
Too much to remember. 
Too much new software being offered. And 

too difficult to find out what works best. 

Help Is On The Way. 
Software Digest is a unique new monthly ser­

vice that will make your life simpler. And help 
you get more out of your computer. By making 
software easier to use. And easier to compare. 

We'll digest programs for you. 
Every month you'll get a valuable 

new program to simplify a specific task. 
On disk. Ready to run. 

Plus brief demonstrations of more 
comprehensive programs in that same 
category. Also on disk. 

We'll digest information for you. 
Every month you'll get a concise 

buyer's guide with clear comparisons of 
all major programs of that type. 

We'll digest opinions for you. 
Every month you'll get the results of an up­

to-date survey showing how a large number of 
actual users, as well as reviewers, rate each pro­
gram for ease, performance and reliability. 

Sharp Focus and Brevity 
To Save Your Time. 

We'll focus sharply on one important 
application every month. 

The first month, we'll cover word processing, 
including spelling programs. The next month, 
personal record keeping. Spreadsheets, invest­
ment analysis and other categories will follow. 

We'll eliminate the technical jargon. Cut out 
excess wordage. Boil things down to essentials. 
And organize the facts to make them more useful. 
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Everything will be in plain English. And there is 
a separate edition for your system. So you won't 
have to wade through information for other 
computers. What you get from us, you can use. 

A Sweetheart of a Disk. 
The heart of Software Digest is its monthly 

disk-you'll get a different one each month. 
We'll pay substantial royalties for streamlined 

versions of valuable programs that meet our stan­
dards of simplicity and reliability. 

You'll get these programs as part of our 
service. At no additional charge. 

And we'll make them so simple that 
you can run them immediately. 

Without a manual. 
Each disk will also contain 

demonstrations of other pro­
grams in the same category from 

leading software houses. You'll be 
able to tryout these programs in 
your own office or home. At your 
convenience. Without any pressure. 

There will also be several addi­
tional features on each monthly disk. 
Utility programs that will grow into 

a valuable program library. A serialized 
"computer literacy" course to help you 

really master your computer. And -for a little 
diversion - a game every month. 

All on a disk. Ready to run. 

Why You Will Like Our Programs. 
Let's consider the first program you'll get 

from us. The Software Digest Letter Writer. 
Most word processing programs try to outdo 

each other with a multitude of functions. 
But you need a word processing program 

primarily for writing letters or memos. 
And you'd like it to be simple. 
So we're going to give you the kindof pro­

gram you'll really like to have, but haven't 



Apple users. 
at a surprisingly low cost. 
read any manuals. 

been able to find. An extremely simple word 
processing program - with a minimum of 
commands and instructions - to make it 
easier to handle your business and personal 
correspondence. 

If you already have a more complex word 
processing program , you can save it for those 
less frequent occasions when you have to 
write a multi-page report, or a book. 

If you don't have such a comprehensive 
program, but need one, Software Digest will 
help you make an intelligent selection. 

Subscribe Now and Save 400/0. 

Individual issues of Software Digest will be 
available at computer and book stores, later 
this year , at the single issue price of $25. 

But you can save 40% by subscribing in ad­
vance. The cost to subscribers will be only 
$15 per issue-including the monthly disk. 
A tremendous bargain . 

You 'll be billed for only one issue at a time. 
after it is mailed to you , not before. 

Another advantage of becoming a subscri­
ber is that you'il have 10 days to examine 
each issue and actually tryout the programs. 
If you're not fully satisfied, just send it back. 
The charge and your subscription will then be 
automatically cancelled. 

Subscribe today , while this special offer is 
in effect. You 'll save money. And you 'll be able 
to build a complete collection of Software 
Digest programs and guides-beginning with 
the important first issue . 

software 
. Digestm 

P. O. Box 10 Merion, PA 19066 

Softwa re Digest is a trademark of Software Di gest tnc.; tBM ·PC, Apple and Franklin are 
trademarks of tBM Corp .. Apple Computer Inc. and Franklin Computer Corp. 
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CREDIT CARD HOLDERS MAY ORDER TOLL-FREE: 

IBM-PC Edition, , . 1-800-345-8500-Ext. 400 
Apple Edition . ... 1-800-345-8500- Ext. 401 

1---------------------1 
I RISK-FREE CHARTER SUBSCRIPTION APPLICATION I 
: Software Digest I 
I P.O. Box 10 I 
I Merion, PA 19066 I 
I Please enter my subscription to Software Digest, beginning with I 
I the first issue, at the special subscriber's price of $15 per month. I 
I Bill me or charge my credit card account after each issue is mailed . I 
I I have the right to cancel at any time. I also have the right to return I 
I any issue within 10 days after receipt, in. which case both the charge I 
I for that issue and my subscription will be automatically cancelled . I 
I PLEASE TYPE OR PRINT VERY CLEARLY. THANK YOU . I 

I Name I 
I I 
I Company (if applicable) I 
I Address I 
I I 
I City, State, Zip I 
I I I 0 Bill me. 0 Bill my company (Purchase Order No. - ----) I 
I Charge to my: 0 Master Card 0 Visa 0 American Express I 
I I 
I Card No. I 

Exp. Date _ __ Signature _________ _ 

IMPORTANT - SPECIFY YOUR COMPUTER MODEL BELOW 
Minimum of 64K memory (48K for Apple models) and one 5 V,' disk 
drive required. If you don'/ have enough memory or a disk drive. your 
computer dealer can easily add it to your system 

D IBM-PC or other computer that runs IBM-PC software. 

D Apple , Franklin or other computer that runs Apple software . 

If you are interested in receiving Software Digest for 
another make of computer , please indicate your model 
and operating system below . We will inform you when 
Software Digest begin s an edition for that system : 

I 
I 
I 
I 
I 
I 
I 
I 
1 

1 

I 
I 
1 

I 
I 
I 

I I 
1 T I L _____________________ J 
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Sofhlrare 'Revie1M 

More Unix-Style Software Tools 
for CP/M 

The CP/M Microtools include the most popular utilities available 
for the Unix operating system 

by Christopher o. Kern 
Microtools, a package of Unix-style utilities for the 

CP/M environment, testifies to the popularity of the Unix 
operating system and its utilities. The 26 programs in 
this package can be used with regular CP/M or with 
CP/M enhanced by Microshell, a command interpreter 
similar to the Unix Shell. Microshell replaces the stan-

At a Glance 

Name 
Microtools 

lYpe 
Unix·style utilities for CP/M 

Author 
Donald Graft 
Microtool Software 
POB 12 
NapeNilie. IL 60566 

DIstrIbutor 
New Generation Systems Inc. 
2153 Golf Course Dr. 
Reston, VA 22091 
(703) 476-9143 

PrIce 
SI50 

Format 
Various CP/M floppy-disk formats 

Computer 
B080/8085/Z80-based computers w ith the CP/M-80 operating 
system 

DocumentatIon 
73-page users manual 

AudIence 
Business users and hobbyists who want the utilities available on 
Unix 
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dard console command processor (CCP) of CP/M and 
creates a Unix-like framework within which the Micro­
tools programs run. Both Microtools and Microshell are 
distributed by the same company, hence it's not surpris­
ing that they work together. 

The Microtools package is similar, in many respects, 
to another set of Unix-style software tools, called Unica, 
which I reviewed in a previous issue (see "Microshell 
and Unica: Unix-Style Enhancements for CP/M," 
December 1982 BYTE, page 206). There is some overlap 
between Microtools and Unica. For example, both prod­
ucts include pattern-matching programs modeled after 
the Unix grep family of utilities and both offer file­
comparison programs based on the diff utility that is 
available on Unix systems (see listing 1). 

The two products are guided by the same philosophy 
of small, general-purpose programs, as well. Both, for 
instance, provide a consistent command syntax. Options 
and parameters for the programs are specified in a 
similar manner for all the programs in each package. 

The programs in each package are also designed to 
work together. Using temporary files, they can be com­
bined in "pipelines" that read the output of one program 
into the input of the next program, as shown in listing 
2c. Both packages feed the output from one program to 
a temporary file, from which the next program reads its 
input. That means that the time required to execute a 
pipeline is equal to at least the sum of the times required 
to run the programs individually. Unica is also capable 
of these composite functions. 

Under Unix, which is a multiuser, multitasking oper­
ating system, the programs in a pipeline execute simul­
taneously. The system provides coordination and trans­
fers data between them. 

There are some important differences between Micro­
tools and Unica, however. The Microtools programs are 
all designed to be compatible with the Microshell com-



Listing 1: A comparison of the Microtools and Unica utility programs made by using the col program. 

FUNCTI ON 

Concatenate files 
List words in file 
Compare text files 
Search for regular expression in file 
Create file link 
Create pipeline without Microshell 
Concatenate files horizontally 
Sort lines in memory 
Save temporary file from pipeline 
Find unique lines in file 
Count words, lines, characters 

Print files in columns 
Print lines common to two files 
Encrypt file 
Cut columns from file 
Remove editor commands 
Echo arguments 
Search for string in file 
Get drive, user for Microshell 
Merge sorted files 
Get item from list for Microshell 
Print files in pages 
Print records on separate lines 
Delay processing 
Split file into pieces 
Find strings in binary file 

Compare binary files 
Copy file( s ) 
Create disk allocation map 
Compute file CRC 
L~st contents of directory 
Change name of file 
Se t ( c hange) file attributes 
Find spe lling errors 
Transliterate characters in file 
Look up words in dictionary 

MICROTOOLS 

cat.com 
deform . com 
diff . com 
grep.com 
In.com 
p.com 
paste.com 
sort. com 
tee . com 
uniq . com 
wc.com 

col.com 
com. com 
crypt.com 
cut . com 
deform. com 
echo.com 
find . com 
get.com 
merge. com 
next.com 
pr . com 
rec . com 
sleep . com 
spl . com 
str.com 

n/ a 
n/ a 
n/ a 
n/a 
n/ a 
n/ a 
n/ a 
n/ a 
n/ a 
n/ a 

mand interpreter. The Unica programs, on the other 
hand, are designed to stand alone, although I have used 
most of them under Microshell with no serious ill ef­
fects. The Microtools programs were written in C (alas, 
no source code is included) . The Unica utilities, by con­
trast, were written in a structured 280 assembly lan­
guage. As a result, the Microtools programs tend to be 
somewhat larger and slower than their Unica counter­
parts. 

Microcomputer Software Tools 
The Microtools packages are distributed by New Gen­

eration Systems of Reston, Virginia, the manufacturer 
of Microshell, and their compatibility with Microshell 
is one of the main features of the programs. As you 
might suspect, the company recommends Microshell for 
use with Microtools. 

The Microtools programs, however, can also work with 
the normal CP/M command interpreter. They contain 
code to perform input and output redirection and a 
speciat separate utility simulates pipelines. It works by 
creating a file for submit.com, the batch-processing pro­
gram supplied with CP/M. 

UNICA 

cat.com 
(option) wx.com 

sc.com 
sr.com 
In.com 
(not necessary) 
hc.com 
srt.com 
tee.com 
srt . com (option ) 
wc . com 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

bc.com 
cp . com 
dm.com 
fid.com 
ls.com 
mv.com 
sfa.com 
sp.com 
tr.com 
wl.com 

Nevertheless, pipelines are much simpler and cleaner 
under Microshell. And Microshell provides many other 
features that these programs can use. The most impor­
tant is the ability to create "shell files," also known as 
shell procedures. As the name implies, these files are 
executable procedures. Their components are whole pro­
grams rather than the statements of a programming lan­
guage. 

Two Microtools programs, get.com and next.com, are de­
signed especially for Microshell. They manipulate values 
in memory that can be used within shell files to pass 
parameters to programs or to alter program flow. 

For example, next.com and another Microtools program, 
find.com, can be used to create a shell file for erasing some 
members of a group of related files. This shell file is in­
voked by typing 

eraq < ambiguous filename> 

after which you're prompted for the files you want to 
erase. 

The source code-a normal text file-is shown in listing 
3. The first line uses the -w option of the find program 
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NEVADA NEVADA 

FORTRAN'M COBOL 
" If you want to learn or teach someone FORTRAN , this is the 
package to buy." ACCESS. March/April 1983. 

Perfect for teaching FORTRAN . Perfect for learning FOR­
TRAN. Perfect for Scientists and Engineers. Based upon 
the ANS I-66 standards (FORTRAN IV) advanced features 
include IF ... THEN . ELSE constructs. COpy statement. 
CHAIN ing wi th COMMON , TRACE style debugging and 
150 verba l error messages. What 's more. you can intermix 
in-line FORTRAN and Assembly Language statements for 
those special Micro needs I Get yours today. Diskette comes 
with 214-page manual . 

NEVADA 

PILOT" 
Why has Nevada PILOT become so popular? It 's definitely 
easier to learn than BASIC. The documentati on (114 pages) 
by Professor Starkweather is excoptional l And. it meels all 
the PILOT-73 standards witll many new features, including 
a built in full-sc reen text ed itor 

Perfect for training , testing . virtually all programmed instruc­
tion and word puzzle games. Order yours now l Diskettes 
and manual come willl 10 FREE program s. 

NEVADA 

EDIT'M 
"A well -thought-out product with excel lent documentation 
and an astoundingly low price." Microcompuling. May 1983. 

Now. high quality text editing for micros . Nevada EDIT is 
great for program ed iting , as it was designed spec ifica lly 
to create COBOL. BASIC. and FORTRAN programs. It's a 
character-o ri ented full -sc reen video disp lay tex t edi tor. 

Simple to con figu re. You can customize tab stops. defau lt 
file type keyboard control key layout. and CRT by menu 
select ion 

CP M IS d wgtSICIt:cl HmJprllCl rk 01 Digital flpse .. Hch Inc. lnS-80 15.1 [('(jro."ti'ldj Ir t(h~ 
rn..-Hk. 01 li1 ndy COIl) J\pplp 1115 (1 lrdClf'rllar k 0 1 !\pu 1c Compu ter Inc O', j J(HII{' IS (-l [('q-
1~ I PIC{ ll lddem;'lrk 01 Osl)()rnc Cornplllf' l Corp Xerox 8?O 1'-:. ,1 if(lcit!lIlclrk 01 Xt'[o.' Coq) 
Kdvpro IS d ir~l d(>rll,Jrk 0 1 Non·llIlcar Sy~ ripaH") Lel\l1h 1t.;,:1 Iradl'ln(lrk (II HPdill Corti 
IBM IS a trildprTlrll h. ollnll'l 11.:lliona l Buslncs!:. Mnr t IIf1C~ Cor [) f\J('Vdctd CUBOI r\h ~V<Hlrl 
IORI nAf\J Nevada PILOl Neve-lla FOil dll(1 [IItS CUllllll dlr1!J au' 1!ddcrll. Hk', (I ' llll~ 
CornpulllH I Inc c 1983 E-!iIS Compll tll ~ q 11 1C 

ELLIS COMPUTING'" 
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Nevada COBOL is based upon the ANSI -74 standards with 
many advanced features . II's field-proven with thousands 
of use rs world-wide in Business . Government and Educat ion. 
Tile excel lent documentatio ll (165 pages) is used as a c lass­
room text at a number of colleges . 

Becau se of Nevada COBOL's superior design. it requires 
about half the memory of competitive COBOL compilers . 
Thi s major advantage is just one reason many business 
programmers are switching to Nevada COBOL. 

And , lots of students are using Nevada COBOL because ii 's 
th e afford able. easy- to-use CO BOll Order yours now l 

Also avai lab le COBOL Application Packages. Book 1. $9 .95. 

Nevada FORTRAN and Nevada COBOL are now avail-
able for the Commodore-64 from Commodore Business 
Machines . Inc. 

To make our softwa re available to even more micro users, 
we 've slashed our prices. Wilat 's more, we 're offerin g a 
money back guarantee . If for any reason you're not com­
pletely sa tisfied , just re turn the package - in good condition 
with the sealed diskett e unopened - within 30 days and 
we 'll re fund your money. 

This is a limited time offer, so order yours today! 

MAIL TODAY! To: Ellis Computing, Inc. 
391 7 Noriega Street 
San Francisco, CA 94122 
(415) 753-0186 

each 

I The CP/M· Operating System. an SOSO/SOS5/ZS0 microprocessor, and 
32K RAM are required . 

Software Packages: 0 COBOL 0 FORTRAN 0 PILOT 0 EDIT 

oisketle Format S" 0 SSSO (Standard IBM 3740 formal) 
5'! , 0 Apple CP/M 0 Xerox S20 (Kaypro) 0 Osborne 

I 0 Televldeo 0 Micropolis Mod II 0 North Star DO 0 North Star SO 
o TRS·SO Mod I with CP/M «' 4200 hex 0 TRS-SO Mod I/Mapper 
o Heath Harcl (Z-89) 0 Healh Soft (Z-90) 
o Superbrain DO DOS 3.X (512 Byte sectors) 

Shlpplngl Handllng Fees Add $4 00 lor the brs! paCkage an'd $2 00 for each additional 
t rackage OVE RSEAS add $15 00 for the first package and $5 00 lor each additional pack.age 

Ct1ecks musl be In U S jun(Js and drawn on a U.S bank! 

Send my order for ___ packges «' $29.95 each Total ___ _ 
COBOL Applicalions package (I I $9.95 each Total ___ _ 

In CA add sales tax ___ _ 

I 0 Check enclosed Shipping/handl ing ___ _ 

o MasterCard 0 Visa Total ___ _ 

# ______________ Exp. oate _____ _ 

Signalure ______ ______________ _ 

Ship 10: 
Name _________ _ _________ __ _ 

Street _____________________ _ 

City/State/Zip __________________ _ 



Listing 2: Using shell files and pipelines. A sample telephone listing (a) is encrypted by the Microtools crypt program using the password 
"justice" (b) . Getphone.sub, a simple Microshell shell file containing a pipeline, is shown in (c) . It reads the encrypted file, phones.cpt, using 
the d(ecrypt) option of the crypt program with the second argument of the command line (the password) . The output of the crypt program 
is then "piped" (using the I symbol) to the grep pattern-matching utility. An invocation of getphone.sub under Microshell is shown in (d). 
The tilde (-) character indicates that the name johnson begins with an uppercase "J." (The Microshell prompt is '~O > ': ) 

(2a) 

Blair, John 7e9-1796 
Chase, Samuel 796-1e11 
cushing, William 789-1810 
Iredell, James 790-1799 
Johnson, Thomas 791-1794 
Johnson, William 804-1834 
Livingston, Brockholst 806-1823 
Moore, Alfred 799-1804 
Paterson, William 793-1806 
Todd, Thomas 807-1826 
washington, Bushrod 798-1829 
Wilson, James 789-1798 

(2b) 

X2*8;TO#XT ' )4E<FFGK e-,8)WU8I[]LZ BJA7BS\_ 
Z+0/@HGfY7Sfil A iDUYSQWW' 
k: '%->Nqk/EXZx ?@>EYbjd_.7@KA?dbF]jbUn% 
OWIDo_qod«8MLQi\:viloalHPWVTZ\g q4;-9<X\]Vsn:zztvr '>B f]jk »S 
e1AG@aTIQ[jc\?QTNLR~ w.;+?JVXlj@Yfvvtz JV']gh_l 
- <71XSlU_cQb HCP@CQUil%62-RNaVTywI #r{ -dleYdu )w(2COQuc,J'hy <DOSZfb' 

(2c) 

%break off : ignore attempts to interrupt command 
crypt -dp S2 phones.cpt I grep Sl 
%break on 

(2d) 

AO> getphone -johnson justice 
Johnson, Thomas 791-1794 
Johnson, W11liam 804-1834 

AO > 

to list all files matching the ambiguous file reference. Find 
lists one filename on each line. The list is placed in the 
temporary file eraq .tmp using Microshell's output 
redirection. 

Next.com fetches the name of each program from the 
list in sequence, erases it from the temporary file, and 
places it where the Microshell command interpreter can 
find it. The shell file then prints each filename, asking 
whether the file should be erased. Depending on the 
answer, the shell file either erases the file or loops im­
mediately to the next filename. The percent (%) character 
introduces intrinsic Microshell commands; %print 
<string> outputs a string to the console terminal. The 
result is a new CP/M utility "program:' It works more 
slowly than a compiled program, but it took only a few 
minutes to create and debug. 

The Microtools programs can also be used in­
dependently. For example, I used the program col.com to 
create the columns in listing 1. Listing 4 shows part of 
the source file that was fed to col to produce it. 

The fact that the programs can work together smoothly 
is also very important. It makes it possible to create new 
procedures by constructing shell files. For example, using 
Microshell and the Microtools utilities, it would be rela­
tively easy to construct a menu-driven software shell, 
or "front-end", for CP/M. 

This front-end processor displays the commands that 
are available and prompts you in your choice. 

Or a simple spelling aid could be created from the 
Microtools deform.com, sort.com, and uniq.com. Deform (with 
the -Wor word-list option) would break a text file into 
individual words, one per line. The output of deform 
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Listing 3: Eraq.sub-a Microshell shell file to erase multiple files, 
with a query before each erasure. The shell file (a) uses two Microtools 
programs, find.com and next.com. The syntax is eraq <ambiguous 
filename> . An invocation of eraq.sub under Microshell is shown in 
(b). 

(3a) 

find -w Sl >eraq.tmp 
%loop 

%fin 

(3b) 

next eraq.tmp 
'l;memstr %1 
%if %1 = done then goto fin 
%print -n "Erase " 
%print -n %1 
%print -n " (Yin)? " 
%getchr %AS <ST 
%print 
%locase %AS 
%if %AS NE Y then goto %loop 
era Sl 
%print -n %1 
%print " erased" 
%goto loop 

era eraq.tmp 
%exit 

AO> eraq byte'.txt 
Erase ByTE882.TXT (Yin)? y 
BYTE282.TXT erased 
Erase BYTE1282.TXT (Yin)? y 
BYTE1282.TXT erased 
Erase BYTE183.TXT (Yin)? n 
Erase BYTE283.TXT (Yin)? n 
Erase BYTE883.TXT (yin)? n 

AO> 
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Listing 4: The source file for listing 1. The file was fed to the 
Microtools program col.com to produce the multicolumn output. Only 
the first 39 lines of this file are printed. 

FUNCTION 
MICROTOOLS 
UNICA 

Concatenate files 
cat.com 
cat . com 
List words in file 
deform . com (option) 
wx . com 
Compare text files 
diff.com 
sc.com 
Search for regular expression in file 
grep.com 
sr.com 
Create file link 
In.com 
In . com 
Create p~peline without Microshell 
p.com 
(not necessary) 
Concatenate f~les horizontally 
paste. com 
hc.com 
Sort lines in memory 
sort.com 
srt.com 
Save temporary file from pipeline 
tee.com 
tee.com 
F~nd unique lines in file 
un~q.com 

srt.com (option) 
Count words, lines, characters 
wc.com 
wc.com 

Circle 222 on inquiry card. 
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DOW JONES INVESTMENT EVALUATOR™­
the computer software that .serves your personal 
investment needs at home, accurately and 
efficiently. 

A Personalized System 
With the INVESTMENT EVALUATOR, your 
home computer and a telephone modem, you 
have a personalized system for managing your 
portfolio . A system that automatically updates 
and tracks only those stocks you want to follow­
allowing you to evaluate your position at a glance. 

Easy Access to News/Retrieval® 
This software automatically dials and connects 
you with Dow Jones News/Retrieval®, the 
world's leading supplier of computerized infor­
mation on demand. It allows you and your family 
access to current quotes, financial and business 
news, general news, movie reviews, sports, 
weather and even the Academic American 
Encyclopedia. 

Avail a ble for Apple II . Apple lIe . 
IBM P C and TI Profess io na l. 
Compa tibility with Atari and 
Co mmo d ore to fo llow. 

Circle 159 on inquiry card. 

The Right Amount of Software 
for the Job 

The INVESTMENT EVALUATOR gives you 
the capabilities you need without making you 
pay for a lot of complex functions you may 
never use. Menu screens lead you to what you 
want with one-touch commands. The program 
is completely reliable, comes with an easy-to­
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 

From Dow Jones, Publishers of 
The Wall Street Journal 

Dow Jones has been 
serving the business and 
financia l communities for 
over 100 years. Now 
Dow Jones Software™ 
serves you at home. 
For a free brochure call: 
1-800-345- 8500 ext. 262 

(Alil s ka, Il:Iwaii lind forciJ::11 
ca ll1· 2 15·7H9·70 08 ex1. 262) 

~. 
~ 

IIU~ 
It. • .' 

Copyright © 1983 Dow Jones & Co., Inc. All ri ghts reserved. 
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Unica: an Update 
There has been one major change in the Unica utilities since 

BYTE last reported on them. The package now includes an out­
standing implementation of the Unix utility grep, which stands 
for "Globally look for Regular Expressions and Print." 

Grep is a pattern-matching program. The pattern is a regular 
expression, composed of normal characters and "metacharacters." 
The metacharacters generate ambiguously defined patterns that 
grep then searches for. For example, the command 

grep BYTE. 'page <filename> 

will find all lines in a file that contain the word "BYTE" followed 
by the word "page" and then print them on the console. 

An implementation of grep is included with the Microtools 
package. It is roughly equivalent to a version of grep, originally 
distn'buted by the DEC users' group, DEC US. I adapted it for 
CP/M and placed it in the public domain earlier this year. In fact, 
the public-domain program is a bit faster than the Microtools ver­
sion. (The program is available for the taking from a number of 
remote CP/M systems around the country.) 

The Unica program sr.com is considerably more sophisticated. 
It accepts full regular expressions, including conditionals. For ex­
ample, the command 

" 

would be passed to sort.com in a pipeline. Sort, in turn, 
would put the lines (words) in alphabetical order. 
Uniq.com, the last program in the pipeline, would filter 
out duplicate words. The result: a list of the individual 
words in the text file, in alphabetical order. The list could 
then be scanned for any possible misspellings. 

Unfortunately, sort.com uses a relatively slow "shell 
sort" algorithm. It took almost twice as long to sort a 
file of 1000 words as my homegrown in-memory sorting 
program, which was created with the same compiler that 
was used for the Microtools but which utilizes a "quick­
sort" algorithm. The Unica sorting utility, which was 
written in a form of assembly language, was faster yet. 

Used intelligently, the Microtools programs can be put 

sr unix:microtools:unica <filename> 

will print each line containing the words "Unix," "Microtools," 
or "Unica." Each subexpression can contain metacharacters and 
be of arbitrary complexity. 

The astonishing thing about sr is that it is more than twice as 
fast as either the public-domain or Microtools programs, neither 
of which permits conditional expressions. The key is a better 
algorithm-better, as it turns out, than the one used by the Unix 
utility that matches full regular expressions, egrep. 

A character-transliteration program has also been added to the 
Unica package. This enables you to make certain substitutions in 
text files. For example, Unica's tr.com can be used to map all the 
characters in a file to either lowercase or uppercase. 

A spelling program, which was almost unusable in the first 
release of Unica, has been improved. A large dictionary is now 
available. Unfortunately, the program still doesn't recognize many 
common variants of root words. And it is much slower than the 
commercial spelling programs I have seen. . 

The developers of Unica have taken obvious care to make sure 
its documentation is properly updated to reflect the current ver­
sions of the programs. I wish every software vendor were as 
conscientious. 

together to provide some of the facilities of a simple data­
base management system. One of the examples in the 
well-written manual shows how you can take a text file 
containing lines of the form-name:address:phone:nota­
tion, then cut it up, reformat it, and use it to print mail­
ing labels. 

The manual is well organized and clear. But because 
the idea of connecting programs together is probably a 
new one for most CP/M users, more examples would be 
useful .• 

Christopher 0. Kern (201 I St., Sw, Apartment 839, Washington, DC 
20024) is a journalist and computer hobbyist. He is a frequent contributor 
to BYTE. 

ULTRA-RES T
'
M GRAPHICS 

IEEE-696 8-100 IBM-PC 
- 1 X 512 X 512 $495 - 1 X 512 X 512 $495 
- 3 X 512 X 512 $1250 - 1 X 1024 X 1024 $995 
- 1 X 1024 X 1024 $995 

FEATlJRES 

Starting Prices 

Software drivers. Hardware zoom. Programmable Display 
Resolution, Windowing, Multi-Controller Capability, 
NEC UPD7220 Graphic Controller 

C.S.D. Incorporated 
ULTRA-RES Trademark CSD Inc . 

IBM-PC Trademark IBM 

P.O. BOX 253 Sudbury, MA 01776 
(617) 443-2750 

434 October 1983 © BYfE Publications Inc. Circle 74 on inquiry card. 



Cherry Hill 
1930 E. Marlton Pike 
Cherry Hill, N.J. 08003 

Fort Lee 
Two Executive Drive 
Fort Lee, N.J. 07024 

Nashua 

Pasadena 
1370 E. Walnut St. 
Pasadena, CA 91106 
(213) 304-9166 

3H Taggart Dr. (off Daniel Webster Hwy.) 
Nashua, New Hampshire 03060 

Huntington Beach 
16168 Beach Blvd. 
Suite 151-S 
Huntington Beach, CA 92647 
(714) 841-5555 

OPENING SOON: Chicago, IL 
Pittsburgh, PA 
Detroit, MI 
Cleveland,OH 
Cincinnati, OH 
Maryland area 
Denver, CO 
Kansas City, MO 
SI. Louis, MO 
Dallas, TX 
Houston, TX 

dBASE IITM • • • • • • • • • • • • • • • • • • • • • • • • .$398 
The most widely said DM85 far micras, dBA5E /I defines the state of the 
arl. An inexperienced user can cfeols a dBASE file .. begin dala 8ntr~ and 
print out a report in minutes; the experienced programmer can create com­
plex program systems using dBASE's unique programming language. 
Both can use automatic program generators and other programming lools 
to create applications quickly and easily. 

THE DATABASE ACCELERATOR: Automatically creates menus and "in_ 
telligent" data entry screens which check input for correctness. Eliminates 80- $ 
100% of dBASE programming timel . . .. .. . .. . . ...... .... ... . . . . . 195 
QUICKCODE: Fox & Geller's popular generator . . ..... .... ... .. ... $185 
dGRAPH: Allows you to see your dBASE file in graphic form-a real aid to 
understanding ... . ... . ........ . ........ . ........ .. . . ...... . $195 dBA5E /I '., Abstat, and Fox & Geller products in almost all 

CP/M80and 8 " CP/M B6formats. ABSTAT: Allows you to analyze your data using a wide variety of statistical tests. 

C.a.n. ~~ .u~e~ ~it.h. d~~~~ .f~l~s. ~~ b: . it.s~l.f .. ~~s.o. ~~~s. ~~~ ~~~~hs.~~~ ~I.o.t~ $359 

LOTUS 1·2·3 • • • • • • • • • • .. $369 
Integrating spreadsheet, graphics, and database capabilities, 
Lotus' 1-2-3 ~ has become the number one selling package for 
the IBM PC and XI 1-2-3~ is one of the most user-friendly pro­
ducts on the market. Excellent manual- sophisticated tutorial, 
complete on-line help facilities. 

(A uailable at your local Software to go) 

EDIX & WORDIX • • • • • • • • • • • • • . .$279 
EDIX is a full·screen editar specifically designed ta take advantage of 
the advanced features of the IBM PC; WORDIX is the best text formatter 
on the market. Together, they are an unbeatable combination, the finest 
word processor available on a micro- at an unbeatable price! 

EDIXalone 
WORDIX . . 

SMARIMODEM • • • • • • • • • • • • • • • • • • • 300 $209 
·~·he·s·e·H·ay·e·s·5t·a·ck·M·o·d·e·m·sl·m·k·yo·u·r·ro·m·p·u·re·r '·sR·5·2·3·2·se·r·~·,p·a·r·td·if·e·~""""""""""" ................... 1!200 $!S09 

.$149 

.$149 

Iytoamodularphoneiack. Theywilldialthephoneforyou, andanswer Th 12008 · h 1200 b d d . h f f dd b d f h 
~~sh:~~p:~e/~:~:~~::a~~~r~;~~~-;,;~~~:~ib~~~::/"eeding I B:: PC .... I.S.' . ~ . . .. . a.u . . ~~ . ~~ ~~ t. ~ . ~~~ ~ . ~~~ .. ~~~ . ~~~ .. o.r ~ . e $469 
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11M PC: SOFTWARE 
(PC:IMS DOS) 

Micro Pro 
Business Mailmerge 250 165 Sierra On Line Woolf 
Amerlc.n Training Spellslar 250 165 Inlormation Untimiled Soltware 

Intem.llon.1 LIST SALE Word/Mail . 695 426 Easy Filer . 400 279 Crossfire . 30 22 Move It. 150 99 

Power for PC DOS . 75 WordlSpell . 695 426 Innovallve Soltware Frogger . 35 26 
56 Sirategic Sim~/~ii~~~ ' IBM PC HARDWARE 

Ashton-Tate WordlSpell/Mail 845 558 TIM III . 495 279 
Warp Factor . 

Financial Planner . 700 489 Wordslar 495 327 Link Syslems 40 30 

Friday . 295 202 Microsoft \!' Data Fax .. 299 224 Language Hardware 

Aspen Soltware Multiplan" . 275 189 MOBS Llfeboal LIST SALE Corvus 

Grammatik 75 56 Mullitool Budget 109 Knowledge Man 500 327 LaWce C Compiler . 500 415 PC Interface, Cable. 

Proofreader 32K 50 38 Mult itool Financial 69 Micro Pro MicrosoN '" Man .. 300 239 

Proofreader 50K 50 38 Oasis Infoslar 495 327 C Compiler" 500 400 Hayes Microcompuler Products 

Proofreader 80K 50 38 Punctuation & Style 109 North American Business Syslems Mumath/Musimp" . 300 225 Smart modem 1200B 599 479 

Best Products The Word Plus .. 150 112 < <Answer> > 250 159 muLisp/MuStar" . 250 188 KraN 

Personal Financial PBL Corporation Soltware Pubtishers Ryan-McFarland Joystick . 70 52 
pgm 95 66 Personal Investor . 145 98 PFS: File 140 105 AM/Cobol Microsoft <!l 

Comprehensive Soltware Support Peachlree PFS: Report . 125 94 Full Oev Syslem . 950 713 Mouse'w. 195 149 

PC Tulor . 80 60 SERIES 4 PAK SupersoN RM/Cobol Runlime Programming International 

Continental Soltware (GL ,AR.AP) 595 349 Personal Data Ba se 125 93 Only . 250 188 PC-Hayes Cable . 35 29 

FCM (Firsl Class Selecl Informalion Systems V;SiCOTP Utillly/CommlGraphics QCS 

Mail) 125 79 Select Word Visifile . 300 219 Alpha Soltware LIST SALE 
Big Blue 595 449 

Home Accountant Processor 595 339 Home/Education/Games Apple-IBM Quadrum 

Plus . 150 99 Soltware Arts Automaled Simulations! Connection 195 135 
256K QUAOBOAAO 595 435 

Eagle Soltware Publishing TK'Solver . 224 Epyx LIST SALE Typefaces . 125 87 64K Quadboard . 395 289 

Money Pack Vol. 1 Sorcim Curse of Ra 20 15 Byrom Soltware Symlec 

& 2. 400 299 Supercalc . 195 129 Temple of Apshai 40 30 BSTAM . 200 149 
Light Pen . 150 126 

Emerging Technology Supercalc 2 .. 295 185 Upper Aeaches BSTMS . 200 149 
TG Products 

Edix . 195 149 Vlslcorp of Apshai 20 15 Central Peinl Joystick . 65 49 

Wordix 195 149 Visicalc . . 250 169 Avalon Hill Copy II PC . 40 35 
Tandon 

Edix + Wordix 390 279 Vis ispell ... 225 183 Computer Hayes TMI00-2 Drive 

EdixIWordixiSpellix 325 Visiword . 375 298 Stocks & Bonds 25 19 Smartcom 2. 119 90 
(5'1." OS) . 650 249 

Howard SoNware Database Midway Campaign 21 16 Hercules 
PC SOFTWARE - CP/ M-S6 Real Estate Analyzer 250 185 Alpha Soltware LIST SALE Bible Research Graphics Card 499 399 

Information Unlimiled SoNware Mail List . 95 01 THE WORD Innovative Soltware 
Easy Planner 250 188 Applied Soltware Technology Processor . 146 Fast Graphs 295 159 Ashlon-Tale LIST SALE 
Easy Speller 2 225 135 Versaform . 389 259 Blue Chip InsoN dBASE II . 700 398 
Easy Writer II 350 229 Ashton-Tale Millionaire. 100 75 Oata DeSign 225 169 Fox & Geller 

LexisoN dBASE II . 700 398 Broderbund Soltware ISM Quickcode 295 195 
Spellbinder . 495 259 dBASE II wluse"s Apple Panic . 30 22 Graphmagic . 90 65 dGAAPH . 295 195 

Lilelree guide . 729 419 Inlocom Graphmagic Combo 150 119 dUTIL . 99 59 
Volkswriter . 195 129 Conceptual Inslruments Deadline . 50 37 Microstul Digital Research LIST SALE 
International Desk Organizer . 245 Starcross . 40 30 Crosstalk! CBASIC 86 . 200 150 
Volkswriter 205 139 Condor Compuler Corporallon Suspended 50 38 Smartmodem 195 135 CP/M-86 . . 60 45 

Mark ollhe Unicorn Condor 3 . 650 398 Zork I. 40 30 Peter Norton Pascal MT+86 
The Final Word 300 223 Fox & Geller ISM Utilities 80 60 With SPP-86 . 600 450 
Mince 175 139 Quickcode 295 t85 Mathemagic . 90 65 VelSa Computing Woolf 

Melasoft dGAAPH. 295 195 Llghfnlng Versawriter Graphics Move It . 150 99 
Benchmark Mail List 250 184 dUTIL . 99 59 Master Type . 50 38 Tabl . 299 249 ,,, = Manufacturer's trademark 
Benchmark FYI, Inc Microsoft Visicorp = Indicates a manufacturer's 
Word Processor . 500 367 Superlile . 195 129 Flight Simulator'" . 50 38 Visitrend/Plot 300 215 registered trademark 

({jTELEPHONE ORDERS Progr"rnrning Intern"tio~l 
Inside CA (800) 631-4400 505 Hamilton Avenue' Suite 301 

Outside CA (800) 222-8811 Palo Alto, California 94301 

Local (415) 324-3730 Orders must be PAID TEAMS: All prices subject to change without notice and availabi lity. Cashier'schecklMO/bank 

Order lines are manned 6:30-6 Monday thru Friday and 9-
by October 31 transfer. Allow time for company or personal checks to clear. Prices reflect cash prepaid dis-

to quality for count . VISAIMASTEACARD/COD/PO's + 3%. CA residents add sales lax. All sates final for 
5 Saturday. Other lines are open 9-5 Monday thru Friday. games & special orders. 

these special prices SHIPPING: $3 perilem for UPS surface ($6 tor Blue label)within Continental USA, except where 
TechnicalSuppart (415) 324-0311 shipping cost is specified in square brackets. UPS does not go to Canada, Alaska, APO's, FPO's; 

Order Slatus (415) 324-0306 More CPM , APPLE" , IBM PC'· , call for ship charge or add 15%- we will refund/credit difference. 

Sales Manager (415) 324-0305 UCSD P-System'· software, hardware, RETURNS: All return s subJeC1 to managers approval, must have authorization number, obtained 

etc.: call for quote. at 415-324-0305. Unauthorized returns will be refused; damaged goods wi ll be refused. Al l returns 
subject to 15% restocking fee. No return after 30 days. 
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APPLE HARDWARE" 

Hardware 
Eastside LIST SALE 

Wildcard (for lie 
only) 130 109 

Hayes 
Micromodem II . 379 259 

Kensinglon 
System Saver Fan 90 69 

U K 
Lower Case Char 
Gen . 25 19 

Microsoft l!) 

16K RAM Card '" 100 69 
Premium System'" . 695 489 
Soltcard'" 345 219 
New Premium Card '" 495 369 

TG 
Joystick 60 45 

Videx 
Enhancer II 149 119 
Video term with 
Soltswitch 375 239 

APPLE 11/11- DOS '" 

Business 
Artsci 

Magic Mailer 
Magic Window II 
Magic Words 

Broderbund 
General Ledger w/AP 

Continen tat 
CPA #1.2.3.4 (ALL 
4) . 
CPA #l ·GL . 
CPA #2-AR .. 
CPA #3-AP . 
CPA #4-PAYROLL 
CPA H5-Property 
Management 
FCM (Firsl Class 
Mail) .. 
Home Accountant 

Decision Support 
Accountanl With 
OBCALC . 
Accountant . 

Hayden 
Pie'Nriterl 
Multi 80 Column 

Highlands 
El Ledger . 

Kensington 
furmal ll . 

UK 
Letlr Percl 
W/Mail Merge 

Micro Lab 
Wall Streeter 

Microsoft ® 

Multiplan'" . 
Muse 

SuperleXI Home 
Office 
Superlext 
Professional . 

PBL 
Personal Investor . 

Sensible 
Sensible Speller . 

Sierra On Line 
Dictionary . 
Screenwri ter II 

LIST 
70 

150 
70 

495 

1000 
250 
250 
250 
250 

495 

100 
75 

149 
129 

150 

60 

150 

150 

300 

275 

125 

99 

145 

125 

100 
130 
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SALE 
49 

109 
49 

305 

609 
159 
159 
159 
159 

352 

75 
52 

112 
97 

108 

37 

113 

112 

216 

t98 

94 

74 

99 

94 

70 
85 

Screenwriter 
Professional . 200 

Silicon Valley 
Word Handler. 199 

Sol/Sys. 
Executive Speller . 75 

Software Dimensions 
Accounting + II GR 395 
Accounting + II AR 395 
Accounting + II AP 395 
Accounting + II 
Invenlory 395 
Accounting + II 
Payroll 395 
Accounting + II 
SOE 395 
Accounting + II 
POE .' 395 
Accounling + II 
POS 395 

Synergistic 
Global Program 
Line Editor . 65 

Vlsicorp 
Business Forecasting 
Model . 100 
Desk lop Plan 250 
Visica lc. 250 
Visiplol . 200 

Database 
AST LIST 

Versaform . 389 
Broderbund 

Bank Sireel Wriler . 70 
Micro Lab 

Data Factory . 300 
Muse 

Address Book 50 
Sificon Valley 

List Handler 90 
Software Publishers 

PFS: Fi le 125 
PFS: Graph 125 
PFS: Repori 125 

Stoneware 
DBMasler . 229 
DBMasler/Hard Disk 499 
Ulili ty Pak 1 99 
Utili ty Pak 2 . 99 

Synergist/c 
Moditiable Database 80 

Visicorp 
Visi frle 250 

Home/EducationiGames 
Beagle Brothers LIST 

Alpha Pial . 40 
Lightning Software 

Master Type . 40 
Micro Lab 

English SAT HI 30 
Learning System 150 
US Conslitution 
Tu tor . 30 

Microsoft ® 

Typing Tutor II '" . 25 
Oplim/zed 

Speed Read Plus . 60 
Synergist/c 

Stargazer's Guide . 30 

Language 
Microsoft '" 

Applesolt Compi ler 
(TASC)'" .. 175 
Mumath/Musimp 
(ADIOS)'" . 250 

t49 

t45 

56 

289 
289 
289 

289 

289 

289 

289 

289 

49 

78 
t84 
169 
t56 

SALE 
269 

53 

216 

36 

68 

94 
94 
94 

148 
359 

65 
65 

59 

169 

SALE 
28 

30 

22 
108 

22 

19 

43 

23 

119 

t94 

Utility/Comm/Graphics 
Avant Garde LIST SALE 

Ultra 
PloUDI F/Datagraph . 99 71 

Beag/e Brothers 
Apple Mechanic 30 22 
Beagle Bag . 30 23 
DOS Boss 24 17 
Double Take 35 27 
Pronto DOS 30 23 
Uti lity City . 30 22 

Crane 
Menu Generator . 40 29 

Hayes 
Terminal Program 100 75 

Insoft 
Electric Duet 30 23 
Gralorth II 75 56 

Link Syslems 
Link Index . 195 149 
Link Video 55 42 

Lolus 
Executive Briefing 
System . 199 149 

Muse 
Dataplol . 60 43 

Omega Microwave 
Inspector . 60 49 
Locksmith 100 75 

Penguin 
Camp GraphiCs! 
Apple Tablet . 120 86 
Complete Graphics 
System 70 50 
Graphics Magician . 60 45 
Special Eltects . . 40 30 
Special Eltects 
Apple Tablet 70 50 

Phoenix 
loom Graphics . 50 38 

Sensible 
DOS Plus . 25 19 
Disk Organizer 30 23 
Disk Recovery . 30 23 
Image Printer II . . 50 35 
Multi Disk Cata log 25 19 
Super Disk Copy . 35 26 

Sirius 
Pascal Graphics 
Editor . 100 75 

Southeastern 
Data Capture Videx 90 65 

Southwestern Data 
ASCII Express 
Professional 130 89 
Printographer . 50 38 

Sloneware 
Graphics Proc. Sys. 
(standard) . 69 52 
Graphics Proc. Sys. 
(profeSSional) 179 129 

Visicorp 
Visiterm . 100 79 
Visit rend/Plot . 300 234 

APPLE lie" 
Most Apple II products also run on 
the lie (ca ll fo r details) . Products 
below are specially designed for the 
lie. 

Sierra On Line LIST SALE 
Screenwriter II . . 130 90 

Software Publishers 
PFS: File t25 94 
PFS: Graph t25 94 

PFS: Report 
Vislcorp 

Visicalc . 

125 

250 

94 

189 

HARDWARE, 
NOT MACHINE SPECIFIC 

Amdek LIST SALE 
Color 11 (RGB) 899 645 

Hayes Mlcrocompuler Products 
Chronograph 249 199 
Smartmodem 1200 699 509 
Smartmodem 300 . 279 209 

NEC 
Monitor 12" Green 
Hi-Res 285 167 

Novation 
J Cat 149 119 
Smart Cat 103 259 207 
Smart Cat 1031212 595 476 

CP/ M-IO (I" Standard SSSD) 
Other formats are avai lable as special 
orders thru Software to go. 

Business 
ATI 

Power fo r CP/M 
Artificia/ Inlelllyence 

Medical (PAS-3) 
Ashlon-Tale 

Bottom Line 
Strategist . 

Aspen 
Grammatik 
Proofreader (32K or 
80K) . 

Designer Software 
Palanti r . 

Dictronics 
Random House 
Thesaurus 

Digital Research 
Display Manager . 

Epic 
Supervyz 

Mark of Ihe Unicorn 
The Final Word . 
Mince 

Micro Pro 
Calcstar . 
Mai lmerge 
Spellstar . 
Starindex . 
Word/Mai l . 
Word/Spell 
Wordstar Prof. 
(Word/Spell/Mail) 
Wordstar 

Microsoft ® 

Multiplan'" . 
Oasis 

The Word Plus. 
Selecl 

Selec t Word 
Processor . 

Sorclm 
Supercalc . 
Supercalc 2 . 
Superspellguard 
Superwriter 

Databas. 
Anderson-Bell 

Abstat . 
Ashton-Tale 

dBASE II 
dBASE II 
w/user's guide . 

LIST SALE 
75 54 

995 749 

400 279 

75 56 

50 38 

425 319 

150 319 

400 295 

150 94 

300 223 
175 139 

145 96 
250 165 
250 165 

695 426 
695 426 

845 558 
495 327 

275 198 

150 11 2 

595 356 

195 129 
285 179 
195 129 
295 185 

LIST SALE 
395 359 

700 398 

729 41 9 

Caxlon 
Cardbox 245 

Condor 
Condor 3 650 

OJR 
FMS 80 395 

Digital Research 
Access Manager . 300 

FYI 
Superfile. 195 

Fox & Geller 
Ouickcode 295 
Ouickscreen/dBASE 
II 149 
dGRAPH . 295 
dUTIL 99 

Human Soft 
DBPlus . 125 

Micro Pro 
Infostar . 495 

Microsoft ® 

Sorting Faci lity 
(MSORT)'" 195 

Optima/ 
Acce lerator'" 
dCLDNE'" . 

Pearl Soft 
Personal Pearl . . 295 

TIMaker Ca 
T/Maker III 275 

Home/Education/Games 
Inlocom LIST 

Deadline 60 
Stareross 50 
lark I 50 
lark II 50 
lark III 50 

Supersoft 
Dungeon Master 40 
Nemesis 45 

Language 
Digilal Research LIST 

CB80 500 
CBASIC. 150 
MAC . 90 
PUI 80 . . 500 
Pascal MT+ 350 
Pascal MT+ with 
SPP 500 
SID 75 
ZSID . 100 

Microsoft '" 
Basic 80. 350 
Basic Compiler 395 
Cobol 80 . 750 
fu rlran 80 . 500 
MAC RO 80 . 200 
~ Li s p/ ~Star 200 

Sorcim 
ACT 80 . 175 
ACT 86/88 . 175 

Supersoft 
ADA Compiler . 300 
C Compiler . 250 

Utility/Comm/Graphics 
Byrom LIST 

BASTAM . 200 
Digital Research 

Despool . 50 
Mlcrostul 

Crosstalk! 
Smartmodem . 195 

Supersoft 
Disk Doctor . 100 

Woolf 
Move It . 125 
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177 

398 

275 

225 

129 

195 

125 
195 
59 

95 

327 

151 

195 
295 

229 

215 

SALE 
43 
38 
38 
38 
38 

30 
34 

SALE 
395 
94 
75 

375 
262 

395 
63 
88 

252 
296 
562 
360 
150 
156 

126 
126 

225 
188 

SALE 
149 

38 

135 

75 

83 
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Announcing 
the most sophisticated database program development tools available on any personal 
computer anywhere. 

The Database _____________ _ _________ _______ _ T\, 

ACCELERATOR 
Automatic program, screen, menu, report generation . 
Automatically checks, formats , documents your programs . 
Now available for the IBM PC at an introductory 
price of $195 . 30 day money back guarantee. 

Distributed by Programming International 
505 Hamilton Avenue, Suite 301, Palo AIIO, CA 94301 

(800)222-0811 inside California: (800)631-4400 

Dealer inquiries welcome. 

438 BYTE October 1983 

Also available at 

S~IV 
and other line 

software dealers 

from 

Optimal Software 
The Database Accelerator is a 
trademark of Optimal So~ware. 
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Technical Foru_ 

Mainframe Graphics on a 
Microcomputer 

Display Tektronix-type plots on your microcomputer 
by Mahlon Kelly 

Did you ever wish you could dis­
play complex graphics displays on 
your microcomputer? Interfacing a 
microcomputer to a mainframe gives 
you several advantages. You can dou­
ble or triple the capabilities of your 
system. But not all the power of a 
mainframe is easily available. The 
high-resolution graphics available on 
most mainframes require expensive 
graphics terminals. Except for simple 
line-plot graphics, most microcom­
puters don't have the speed or soft­
ware to handle mainframe graphics. 

If you have a microcomputer cap­
able of high-resolution graphics and 
a smart-terminal program, it's possi­
ble to display high-resolution main­
frame graphics previously requiring 
expensive terminals. Just save the 
mainframe's output as a disk file, 
then display it on your microcom­
puter's screen. It's only a matter of 
converting the output from the main­
frame system into a form that your 
computer will understand. 

Tektronix (the oscilloscope com­
pany) was the first to produce a high­
resolution graphics terminal for large 
computers. Along with the terminal 
it produced the software that gener­
ated the code necessary to tell the ter­
minal what to do. This set a de facto 
standard for the industry. Most large 
computers will produce the code to 

drive Tektronix terminals. But how 
can you put the display on the screen 
of your microcomputer? 

The Problem 
My research work generates a lot 

of data that must be interpreted 
visually. (See "Data Collection with 
a Microcomputer;' March 1983 BYTE, 
page 295.) The recorded data are sent 
to a Cyber computer, where they are 
processed and massaged in various 
ways. The reduced data are then sent 
back to my microcomputer for fur­
ther processing and storage. 

The problem is that I can get a good 
look at the data using various graph­
ics programs, but those programs 
send output only to a Tektronix ter­
minal or some other terminal that's 
configured to think it's a Tektronix. 
(The Retrographics package pro­
duced by Digital Engineering for the 
ADM-3A is a good example.) I was 
spending too much time commuting 
between my own LNW-80 microcom­
puter and our University's Tektronix 
facility. I needed to send the graphics 
output to my microcomputer and 
display it on the screen. Although 
that seemed difficult at first, it took 
only a 30-line BASIC program to do 
the whole job (it took about two 
weeks of spare time to figure out 
how). The Tektronix emulation pro-

gram (see listing 1) has been 
developed for LNWBASIC on the 
LNW-80, a microcomputer that is 
functionally the same as the TRS-80 
Model I but that, among other 
features, has both high-resolution 
black-and-white and color graphics. 
The program can easily be translated 
to other versions of BASIC. 

Communications 
To understand how the Tektronix 

terminal works, it's important to 
understand how computers and ter­
minals communicate over the phone 
lines. Most terminals respond to 
ASCII (American National Standard 
Code for Information Interchange) 
characters that are transmitted bit by 
bit. The Tektronix does everything in 
response to ASCII characters. These 
characters consist of seven bits of in­
formation that can be converted into 
a set of 127 different decimal-based 
numbers or an equivalent number of 
alphanumeric and control characters. 
The first 31 ASCII characters are con­
trol characters. They tell a "normal" 
terminal what to do. For example, an 
ASCII 7 tells the terminal to beep or 
sound a bell, an 8 tells it to do a back­
space. Characters 32 through 63 rep­
resent various special characters such 
as"; ?, %, and the numbers 1 through 
9. The characters 64 through 95 
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Listing 1: The Tektronix emulation program to translate a file of Tektronix graphics control characters to a plot on a microcomputer screen. 
The program is designed for an LNW-80, but only five lines need to be changed to adapt it to other machines. 

10 I THIS PROGRAM TO PLOT A FILE IN EMULATION Gf A TEKTRONIX TERMINAL HAS BEEN DESIGNED TO BE USED ON A lNW-80. 
20 ' THE FIVE lINES WITH A REMARK STATEMENT STARTING WITH 'III' USE THE LNWBASIC GRAPHICS lANGUAGE. THEY SHOULD 8E 
30 ' MOllIFIED FOR IoIHATEVER SYSTEM IS TO BE USED. THE PURPOSE OF THOSE lINES SHOULD BE SElF-EXPlANATOOY. 
10 ' 
50 ' 
60 CLEAR 1000 
70 HODE 1 ' JD PUTS HE LNW IN HIGH RESIl.UTION HOllE 
80 ' 01 IN LINE 10 PClS CLEARS HE HIGH RESOLUTION SCREEN; ClS CLEARS ALPHANUHERICS. 
90 PClS: CLS: HX=O: HY=O: lX=O: lY=O: OlD=O:CH=O 
100 FlAG$="T" , TELLS TfE PROGRAM TO EXPECT TEXT AS A DEFAULT 
110 PRINT"IWIT IS THE INPUT FILE NAME? "; 
120 lINEINPUT FIlE$ 
130 ' 
110 ' START TfE INPUT. 
1'50 ' 
160 OPEN"I", 1 ,FILE$ , OPEN TfE nflUT FILE. 
170 lItflNPUT tl,A$ , lINEINPUT BECAUSE THE STRING HAY fWJE liWRINTABlE CHARACTERS. 
180 IF LEN(A$)=O GOTO 170 ' IF THE INPUT WAS A NULL STRING, GET ANOTHER. 
190 ' 
200 FOR 1=1 TO lEN(A$) , UlG: AT THE !oHJLE STRING CHARACTER 8Y CHARACTER. 
210 OlD=CH' SAVE HE ASCII VAlUE OF THE PRECEDING CHARACTER. 
220 CH=ASC(tlID$(A$,I,1»' LET CH = THE ASCII VALUE OF THE CHARACTER POINTED TO. 
230 IF CH=29 FLAG$="B" , IF THE CHARACTER IS A CONTROL GS, SET A FLAG SO THAT THE PEN WIll BE HOVED BUT THE lINE NOT DRAWN. 
2110 IF CH=12 AND OlD=27 HEN CLS: PelS' IF THE CHARACTER PAIR ESC,FF WAS RECEIVED, CLEAR THE GRAPHICS AND AlPHAM.R1ERIC SCREEN. 
250 IF CH=31 Tl£N FLAG$="T" , IF US WAS RECEIVED, SET TfE FLAG TO EXPECT ALPHANUMERIC INPUT. 
260 IF CH<32 GOTO 290 ' IF THE CHARACTER IS A CONTROL CHARACTER, ..u1P. 
270 IF FlAG$="T" PRINT CHR$(CH);:GOTO 290 ' IF IN TEXT HODE, PRINT THE CHARACTER ANO GET ANOTI£R. 
280 GOstIl 350 ' BRANCH TO THE SUBROUTINE THAT DECIDES WHAT HE GRAPHICS CHARACTER DOES. 
290 NEXT I ' GO GET fWJTHER CHARACTER. 
300 IF EOF(1) THEN CLOSE: STOP' QUIT IF FILE DONE. 
310 GOTO 170 ' GO GET ANOTHER STRING. 
320 ' 
330 ' FOLLOWING IS A SUBR<l.ITINE TO DECIDE WHAT TO DO WITH THE GRAPHICS CHARACTERS. 
310 ' 
350 IF CI1>31 AND CH<611 AND OlD>95 AND 0lD-:]28 THEN HX=CH: OLD=CH: RETURN ' IF THE CHARACTER IS A 'HI' 
360' AND THE PREVI<l.IS WAS A 'lO Y', THEN THE CHARACTER IS A 'HI X' (SEE TEXT>. 
370 IF 0031 AND CH<6'l THEN HY=CH: OLD=CH: RET~N ' IF THE CHARACTER HAS A VALUE BETIoEEN 31 AND 61, 
380 I THEN IT I SA' HI Y'; IT ISN'T A I HI X' BECAUSE IT PASSED THE TEST OF HE PREVIOUS STATEHENT. 
390 IF CH)95 AND CH<128 THEN lY=CH: OLD=CH: RETrnN ' IF THE CHARACTER VALUE IS BETWEEN 95 AND 128 THEN IT'S A 'lO Y'. 
100 IF CH)63 AND CH<96 THEN lX=CH: OlD=CH: GOSUB 110: RETURN' IF THE VALUE IS BETWEEN 63 AND 96 THEN IT'S A 'lO X'; DO A PLOT. 
110 ' 
m ' SUBROUTINE FOR ACTUAl PLOTTING; CHANGE lINES 1180 AND 1190 FOR APPROPRIATE SCREEN RESOLUTION. SEE TEXT. 
130 ' 
1110 X=.171«HX-32)132+lX-61) , JD CONVERT HX AND lX TO Tl£ VALUE OF X TO BE PLOTTED. SEE TEXT. 
150 Y=192-.25J«HY-32)132+lY-96) , JD CONVERT HY ANI) lY TO THE VALUE OF Y TO BE PLOTTED. SEE TEXT 
160 DRAW"XFLAG$,HX, Y" , JD IF FLAG$="B" /'OJE TO X AND Y BUT DON'T DRAW. IF FlAG$="A" THEN t'OJE ANI) DRAW. 
'170 FLAG$="A" I SET IT SO THE NEXT LINE WILL BE DRAWN. 
180 RETURN 

represent uppercase letters and a few 
symbols like @ . From 96 through 127, 
the input represents lowercase letters 
and a few other symbols. While most 
terminals will respond to the ASCII 
codes-that is, they will print a B 
when the code 66 is sent-the 
Tektronix can either act like a normal 
terminal or interpret the characters to 
draw straight lines. 

That's all the Tektronix terminal can 
do. In terms of graphics, all it can do 
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is draw straight lines. Think of it as 
a plotter with a point on the screen 
that can move from one point (spe­
cified as an x,y coordinate) to another 
point. It can move the pen in a down 
or lifted position; that is, it can move 
it and draw a line or move it without 
drawing a line. Of course, very short, 
straight lines when combined end to 
end can look like a curve. Everything 
on a Tektronix screen is the product 
of a series of straight lines, written 

with the pen either in the up or down 
position. 

How can this help you use a micro­
computer to plot a graph intended for 
a Tektronix? First, you need to receive 
the characters intended for the 
graphics terminal. If you have a good 
smart-terminal package and you can 
access a mainframe, tell the main­
frame that you are using a Tektronix 
terminal (you would tell the same lie 
if you had a modified ADM-3), set it 



Listing 2: Part of an output file giving directions for a graphics plot on a Tektronix tenninal. Although it may look like garbage, it produces 
very precise instructions and plots. . . 

A%cChFIHnKpMPoRMUjWgld]'_SI/BwDrGMlhLbNIIQwSrVMXiCe]aO@11~C{ExHvJtMsOrRTWsYu\xAll 

ACtdFklfK~N$aPhSpUwX~Z%e]j_o2BrDtGJL50qQoTlVjYg[dA'3@S)CxEsHoJjMfPcR.UIW~Zv\t_r4 
ApDnFMlkKNPSlVMXo[ s ]x5@{B~E$bGhJpL xO%'QfTiVnYr \tAv6ACFuHtKqMoPMRjUgWdZa ]$)_z 7 BvD 

rGolkLiNfQdSbV 'Xt~CIJ{8@zC~EHJMO{RIT)W~Y\$aAc9ACdFIKNePfSgUiXjZJ _ i:8gDeGclaL ' OJQ 

~T)V{Y ~ [wAI'r$DFIKNPQSUVX[Jr%@8BEGHJMOQTVY[\Ar&ACFGIKMMPRUXYZJ __ r'BDGIKLNQQSVYl]J 
r(@BDEHJMOPRUVWY\Ar)ABDFHIKNPSTUXZZJ _r~8EFGJLMNQTVYY[A_r+ACEHJKMPQ:UEUWtUS1ACDFI 

KNOQSVV XZ ]r - @BBEGHJMORTTVYZ \Ar .ACFHKLNPRUWXZ] __ r/BDFIKLNQQSVYl]ArO@8CEHJMOORTUWZ 
\A r lACFHIKNPRTVXZZ]_r2BEFGJLLNQTVXY[AAr3@CFHJJMOQRUWZ \ ]_r4BCDFIKNOQSUVXl]r5@ABEG 
GJLORSTVYZ[Ar6ACFFHKLNPRUWXZJA_t7BDG1JLNPQSVXl\A r 8@CCEGJMOORTUWZ\Ar9AACFGIKNPSUX 
YZJ_r:BOEGJLLOQSVXYlAAi;MGjFIFnGMINjNiMoNqNrMNqMNrNMqMvNwMGxF{FIGM{NxNwM)NMGI'Fb 
F cGMbN' N II M:II: (~!N II r Cr : /\~I;()/'() ; CeG<]F:i. F j GH i 19T iT ,j ~(~1:i. N<;.!Nf:'M 1. NnN()MNnMNC)NMnM s NtMGI)F>: F~:jGM :<N uN 

tMzN{MG)FF%'GMSN)N{M%aNSoCo:ARkAk;CgGfFcFbGMcNfNgLfKbLhNkNIMNkMNINMkMpNqMGrFuFvG 
MuNrNqMwN xM G~FIF)GMIN~N xM~NkCk:A (hAh; C'M( ' NcNdMGcF'F ' H('TdleNh 

up to send the output for a plot, and 
then save the output to a disk file . 
You may have to change the transla­
tion tables in your smart-terminal 
program so that the control charac­
ters aren't changed, but that should 
be straightforward. You now have a 
file that was intended to produce a 
plot. It will look like garbage (listing 
2 shows part of such a file), but it 
really does have meaning. 

How does the Tektronix interpret 
the characters it receives to draw a 
line? This is the hard part. First, 
remember that it only draws a 
straight line from a point where the 
last line left off to a new point 
specified by X and Y coordinates with 
the pen either lifted or down. (At the 
start of a program the terminal 
assumes the pen to be at coordinates 

0,0.) The terminal has to receive 4 
bytes (actually four 7-bit characters 
between a and 127 decimal) to know 
where to end the line. There's not 
enough information in a single byte 
to specify an X or Y coordinate, so 
each coordinate uses 2 bytes. The 
bytes are called Hi X (HX) and La X 
(LX) and Hi Y (HY) and La Y (LY); 
Hi specifies the larger part of the 
number for the coordinate and La 
specifies the smaller. HY and LY are 
converted to a value corresponding to 
a Y coordinate and HX and LX do the 
same for X. The numbers are stored, 
and as soon as an LX is received, the 
terminal responds by drawing a line. 
When it receives HX, HY, or LY, it 
simply stores them while waiting for 
the LX. 

How does the terminal know 

whether the character it receives is an 
HX, an LY, or whatever? Remember 
that each character that's received has 
an associated numerical value. If the 
value is between 64 and 95, it's an LX. 
If it's between 96 and 127, it's an LY. 
If it's between 32 and 63, it can be 
either an HX or an HY. If the Hi 
number is immediately preceded by an 
LY, then it is an HX; otherwise it's an 
HY. SO the terminal stores LX and LY 
according to the value of the incom­
ing byte, and it stores HX or HY ac­
cording to the value of the byte and 
whether the previous byte was an LY. 

You might think that the computer 
would send 4 bytes for every line to 
be plotted, but it doesn't. Because the 
line is often short, HX and HY 
change infrequently, and often only 
X or Y changes. To wait for 4 bytes 

Make your Color Computer an intelligent printing terminal with off-line storage! 
• Talk to a timeshare system or information service ·Printout what is received as it is received ·Save 
received text to cassette tape • Re-display the received lext even while on-line • Communicate with 
other computers .Using your computer as a general-purpose 300-baud terminal ·Downloading 
programs from other computers 

Circle 299 on inquiry card. 

The Microtext module is a program pack containing not 
only firmware but a second serial port so that both your 
printer and modem can be connected at the same time. 
Microtext can be configured for any serial printer that 
will work with the Color Computer. even if it requires 
line feeds! But even if you don 't have a printer. you can 
keep a permanent copy of your data by storing to 
cassette tape . Also. any Radio Shack / Centronics­
compatible parallel printer may be used by adding Ihe 
Micro Works' P180C parallel interface. 

For those of you with special terminal applications. 
Microtext has selectable parity; it sends Odd. even. 
mark or space. With mark parity (which is default) you 
can send to computers requiring either seven or eight 
bits. All 128 ASCII codes can be sent. Exchange 
programs with other Color Computer users I Basic pro­
grams may be downloaded from other computers or 
timesharing systems. 
You ' lI find many uses for this versatile module! Avail· 
able in ROM PACK. ready-to-use . for $59.95 

First-rate Programming Tools. Books. Games. Memory Upgrade Kits 
~' I f7 Hardware. Keyboards· Parts 
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to be sent when 1, 2, and 3 would do 
is very inefficient. Of course, if HY, 
LY, HX, and LX are sent in that order, 
all will be stored, and that's OK with 
the terminal. However, if only the Lo 
X value must be changed, then only 
an LX is sent (remember that a line 
is drawn whenever an LX is re­
ceived). If LY and LX must be 
changed, two bytes will be sent (LY 
and LX). If HX and LX must be 
changed, then LY, HX" and LX will 
be sent in that order. The LY tells the 
terminal that the Hi byte is an HX 
and not an HY. If HY and LX must 
be changed, then HY and LX are 
sent. To change all 4 bytes, all 4 bytes 
are sent. 

Once the terminal has 4 bytes in 
memory and it receives an LX, how 
does it know where to draw the line? 
First, the line starts at the end of the 
last line. That's simple. The end of 
the new line is specified by HY, LY, 
HX, and LX as they are stored in 
memory. The coordinates are calcu­
lated as follows: 

X=(HX-32}*32+ LX-64 

and 

Y = (HY - 32)*32 + LY - 96. 

Those equations are for a Tektronix 
terminal, and that termina:l has a 
maximum value for X of 1024 and a 
maximum for Y of 780. You must 
multiply X and Y by appropriate fac­
tors if your screen has a lower resolu­
tion. For example, my LNW has a 
maximum resolution for X of 492, 
and I must multiply X by 492/1024 to 
have all of the plot on the screen. A 
few computers expect Y = 0 to be in 
the upper left-hand corner. In that 
case, subtraction is needed, as for my 
LNW. For the LNW, Y = 192 - (192/ 
780*((HY -32}*32+ LY -96)} and X= 
492/1024*((HX-32}*32+ LX-64} will 
produce a plot with X = 0 and Y = 0 in 
the lower left-hand corner. 

The terminal also responds to con­
trol characters. The two most impor­
tant characters have ASCII values of 
31 and 29. Remember that the ter­
minal has two modes of operation: 
graphics and alphanumerics. If it's in 
graphics mode and receives a 31, the 
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terminal sets itself to alphanumeric 
mode and will print the string "rose" 
not as the flower but the word. If it 
receives 31 while in alphanumeric 
mode, it will do nothing. If it receives 
a 29 while in alphanumeric mode, it 
will go into graphics mode. The first 
coordinate it receives (as HY, LY, HX, 
LX) will make it move its pen, but 
with the pen raised, thus going to a 
new line origin . The second set of 
coordinates will make it draw a line. 
Each set of coordinates after that will 
produce another line. If it receives a 
29 in graphics mode, the pen will be 
lifted and go to the next set of coor­
dinates to be received. If the received 
coordinates are exactly the same as 
were previously received, then a 
single point will be drawn. Using this 
scheme any shape can be drawn, and 
the pen can be moved around to plot 
anywhere on the screen (if a 29 is 
sent first). 

There are other control codes. The 
most important is a sequence of two 
bytes: 27 (escape) and then 12. This 
tells the terminal to erase the screen, 
both the graphics and alphanumeric 
modes. The code 26 erases the alpha­
numerics but not the plot. 

It should be possible for some en­
terprising programmer who under­
stands mainframe graphics to write 
a smart-terminal program for most 
microcomputers that would eliminate 
the step of storing the graphics file 
and then displaying it with a BASIC 
program. The microcomputer, in 
other words, would act just like a 
Tektronix terminal with the plot ap­
pearing as it came in over 'the phone. 
The advantages would be that the 
plot could be stored on disk and sent 
to a point-addressable printer. Writ­
ing such a program is beyond my 
ability and ambition. 

Tektronix has defined the most 
simple and efficient way to transfer 
graphics output. If the procedure is 
understood by microcomputer pro­
grammers, we will soon have smart 
terminals that have the ability to 
receive not only alphanumeric out­
put but graphics displays as well .• 

Mahlon Kelly (268 Turkey Ridge Rd" Charlottes­
ville, VA 22901) is associate professor of Environ­
mental Sciences at the University of Virginia , 

To fInd out where we're showing 
off the P1350 printer, call one 01 
these Toshiba distributors: 

COMPU SHOP 
1355 Glenville Dnve 
Richardson , TX 75081 
(214) 783·1252 
CYPRESS DISTRIBUTING CO INC. 
1266 lincoln Avenue 
SUite 109 
San Jose. CA 95125 
(408) 297·9800 
DIGITAL ENTRY SYSTEMS 
27 Spruce Street 
Waltham, MA 02154 
(617) 899·6111 
GENERAL BUSINESS 

COMPUTERS. INC. 
2 North Olney Avenue 
Cherry HIli. NJ 08003 
(609) 424·6500 
GENERAL MICROCOMPUTER 
Georgetown Center 
52303 Emmons Road #26 
South Bend. IN 46637 
(219) 277·4972 
INTECH GROUP 
Royal Commerce Center 
2025 Royal Lane 
Dallas. TX 75229 
(214) 241-1717 
KALTRONICS DISTRIBUTORS. INC. 
702 Landwehr Rd. 
Northbrook. IL 60062 
(312) 291·1220 
MICRO DISTRIBUTORS 
11794 Parklawn Drive 
RockVille, MD 20852 
(301) 468·6450 or 
(800) 638·6621 
MICROAMERICA DISTRIBU TI NG CO 
17 103 KlngsvI8w Avenue 
Carson , CA 90746 
(213) 327·6030 
1050 Remington Road 
Schaumburg , IL 60195 
(312) 882·0095 
366 Washington Street 
Wellesley, MA 02181 
(617) 431 ·7660 
1461 Exchange Dnve 
Richardson . TX 75081 
(214) 235·3616 
M ICROWARE DISTRIBUTORS. INC 
20415 S.w. Blanton Avenue 
Aloha, OR 97007 
(503) 642·7679 
MIDTEC ASSOCIATES 
8363 OUlv"a Road 
Lenexa, KN 66215 
(913) 541·1711 
MONROE DISTRIBUTING CO 
2999 Payne Avenue 
Cleveland . OH 44114 
(216) 781·4600 
PARAGON SALES, INC, 
780 Charcot Avenue 
San Jose. CA 95131 
(408) 263·7955 
PREM IER SOURCE DISTRIBUTING 
1882 McGaw Avenue 
Ir vl~e , CA 92714 
(714) 261·2011 
STAR DATA, INC 
4021 N . 30th Sireet, SUite 4 
Phoenrx, AZ 85016 
(602) 955·9233 
SYSPRINT, INC 
7777 S. Central Expressway. SUite 2A 
Richardson , TX 75080 
(214) 669·3666 
TRANSALASKA DATA SYSTEMS, INC 
200 Center Court 
Anchorage, AK 99502 
(907) 561·1776 
... Or these Toshiba Regional 
Offices: 

TOSHIBA AMERICA. INC. 
177 Madison Avenue 
Post Office Box 2331 R 
Morristown , NJ 07960 
(201) 326·97n 
TOSHIBA AMER ICA, INC. 
662 Off ice Parkway 
The Colonnade Buildmg 
SI. Louis, MO 63141 
(314) 991 ·0751 
TOSHIBA AMERICA. Inc , 
2555 Cumberland Parkway. SUite 285 
Allanta, GA 30339 
(404) 434·3891 
TOSHIBA AMERICA . INC. 
18017 Sky.Park Crrcle 
Suites P and 0 
IrVine, CA 92714 
(714) 250·0151 

In Touch with Tomorrow 

TOSHIBA 
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Nothing shows off 
our IBM PC" 

like oshiba's P1350 

Now there's one three-way printer 
that fully equals the word processing, 
data and graphics capacity of your 
IBM PC: Toshiba's P1350. 

But the P1350 is more than com­
patible with PC hardware. It will 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
remarkable character definition:!' 

For even more flexibility, the 
Toshiba P1350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high­
speed drafts or switch to letter-quality 
text and graphics. 

The innovation behind this three­
in-one flexibility is Toshiba's print 
head. Pin diameter has been reduced 
to just eight mils. And the number of 

Circle 477 on inquiry card. 

rinter. 

pins in the print head 
has been increased to 24. 

-' .. " .... " 

The result is a superior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning your 
wheels at 40 cps, the P1350 produces 
letter-quality printing at 100 cps. In 
its draft mode, Toshiba's P1350 can 
accelerate up to 192 cps. 

When it comes to graphics, the 
P1350 really shows its stuff. Whatever 
your computer displays, Toshiba's 
P1350 prints. With astonishingly 
clear definition. And extra-fine repro­
duction that can only come from a 
print head capable of200 million 
impressions and exclusive 180 by 180 
dot-per-inch graphics density pattern. 

In Touch with Tomorrow 

TOSHIBA 
Informati on Syste ms Di\'i s ion. TOSHIBA AMERICA, INC. 

Then, if that's not 
enough to pique your 

interest, the P1350 also 
fea different fonts . Variable 
pitch. Subscripts, superscripts and 
underlining without the need of a 
second pass. A super-reliable, optional 
sheet feeder. And more. 

So show off your IBM. OR ANY 
OTHER PERSONAL COMPUTER. 
With the superior quality and 
flexibility of Toshiba's spectacular 
P1350 printer. 

Distributors on the adjacent list 
make it easy to find the P1350. Or 
get more information by calling, 
toll-free, 1-800-457-7777. 

'"IBM PC to PI 350 g raphi cs ut ilizes Pape rScreen and co lor , 
g raph ics adapter. I Bf...,1 PC is a 1)'adema rk of In ternat.ional 
BllRi ness Machine:.; . LOlUsan d \ -2·3 are'rhldemark~ ()fLolll~ 
Dl'\, C' ]opm c nt Co rporati on. © 1983 To~hiba Am eri ca . Inc. 
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We think you're calculating enough to 

And we've devised a little test to prove it. All you 
have to do is compare our PC-8200's specs with the 
specs for Radio Shack's Model 100 or the HP-75. 
For someone who's savvy enough about computers 
to read this magazine, you shouldn't have any trouble 
picking the best one. So here goes: 

Price 

RAM/ROM 

NEC 

$799* 

Radio 
Shack 

$799 

16K/32K 8K/32K 

Hewlett­
Packard 

$995 

16K/48K 

RAM Expandability To 96K To 32K To 24K 
(Internal/External) (64K/32K) (32K/none) (24K/none) 

Free bundled 
soflhNare Yes 

Function keys 10 

RAM cartridges Yes 

BarCode 
Reader, RS232, 
Parallel Port, 
Cassette Port Yes 

Floppy Disk and 
510 Port, 

No 

8 

No 

Yes 

Cursor Cluster Yes No 

No 

o 
No 

Not 
Standard 

"Includes perpetual c lock calendar. NiCad battery pack, AC adapter charger 
The PC·8200 is a battery-operated CMOS-based system. 

It all boils down to more power and better features 
for the same price. And, of course, more software 
-14 FREE programs to start, including linear 
forecasting and word processing. 

The PC-8200 portable from NEC. We think 
you should be impressed. If you're not, maybe 
you picked up the wrong magazine. 

Productivity at your fingertips 

NEe 
NEC Home Electronics I U.S.A" Inc. 
Personal Computer DIvision 
1401 Estes Avenue 
Elk Grove Village, IL 60007 

NEC Corporation, Tokyo, Japan 

Circle 325 on inquiry card. 
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Announcing 
The best 6502 Assembler in the World 

Now. The kind of high-level support Extensive Macro Libraries 
you'd only expect to find on a main 
frame. Memory Constant Declarations: 
ORCA/ M (Hayden's Objecl Relocat- 0 Integer 
able Code Assembler Jor Micros) 0 Character 
lets you develop sophisticated 0 Four-byte Integer 

The Editor 

Co-resident screen editor: 
o Global search and replace 
o Block move 
o Entry of non-keyboard characters 

Supports lower case adapters and 

Operating system interface: 
o Supports a variety of configurations 
o User-modifiable to allow linkage of 

custom drivers for peripherals 

64k RAM supported, 48k required 

applications with the speed and ease 0 Hexadecimal 
of a high-level language, yet retain 0 Floating Point 

shift-key modification This unique array of features and 

the control and efficienc~ that only Relocatable object module 
assembly language can give. generation 

80-column: horizontal scrolling with functions speaks for itself: the 
40-column displays power of ORCA IS unsurpassed. 

Here's what ORCA/ M gives you: 
The Assembler 

Macro language features: 
o Conditional assembly of source and 

macro files 
o Separate source and macro files 
o Nestable macros 
o Parameter mid-string and string 

search functions 
o Symbolic parameter assignment 
o Numeric, string, and boolean type 

parameters 
o Parameter subscripting 
o Global communication between 

macros 
o Macro expansion loop control 
o Count, length and type parameter­

attribute functions 
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Fast assembly directly to disk The System 

Program segmentation: Monitor: transparent control of 
o Selectively assembly individual system from one command level 

All features are documented clearly 
and extensively. Source listings for 
the subroutine and macro libraries, 
as well as the operating system, are 
included. subroutines . 

o Global and local scope of symbols Extended DIsk Commands: 
o File copy 

The Linker 0 File undelete 
o Catalog sort 

Produce executable binary files 0 Wildcard filenames 
from relocatable object modules 

Disk ZAP: Built-in disk sector 
editor Link routines from library files 

ORCA. I f you're serious about 
developing 6502 software, it's the 
one to have. 

Available from your local dealer, or 
call: 

Link subroutine re-assemblies Optimized DOS 3.3 compatible 800-343-1218 
(In MA call 617-937-0200) 
ORCA/ M: 21609 

Define a new origin for previously operating system 
assembled code 
Invoke at assembly time or by 
command 

Subroutine libraries: 
o Floating point and 

double-precision routines 
o Transcendental functions 
o Hi- and lo-res graphics 
o Multiple-precision integer math 
o Input and output 

II HAYDEN sOFTwAB[J1 

Apple II or lie disk, 48k, DOS 3.3 
Two drives and 64k recommended 

Introductory 
Price: $99. 95 
$149.95 
After September 30, 1983 

ORCA/M is now also the 
best 65C02 assembler, 
supporting all 27 new 
opcodes. New hardware 
support includes the lIe 
80 column board and 
disk emulators for the 
Legend ™ 128K card and 
lIe extended memory card. 

Circle 204 on inquiry card. 



Talker 
A routine developed for Radio Shack's TRS-80 and Votrax's 

Type!N-Talk makes writing talking programs easier 

Writing a talking program is sim­
ple if you can use the PRINT and IN­
PUT statements to automatically 
transfer information to the speech 
synthesizer. Talker is a keyboard and 
video-intercept routine that performs 
this function for the TRS-80 and the 
Votrax Type!N-Talk voice synthesizer. 
Although vocal programs are useful 
in many areas, I wrote this utility 
routine specifically because I became 
involved with writing programs for 
the visually handicapped. 

I began work on Talker in 1981 
when my wife, Suzanne, lost her 
sight from a combination of neuro­
vascular rubeosis and retinopathy. 

During her rehabilitation, we 
searched for better ways to handle 
everyday problems that confront a 
blind person, such as writing letters 
and finding addresses or recipes. 
There was little hope that Suzanne 
could return to her profession in 
retailing if she could not access the 
data she needed to perform her job. 

To help solve these problems, I 
began an investigation of voice syn­
thesizers that would enable Suzanne 
to use our TRS-80. The only synthe­
sizers available at the time had 
specific vocabularies, which limited 
them in our application. One unit, 
the Sweet Talker from Micromint 

by Heyward S. Williams 

Inc., provided its host computer with 
a software-resident text-to-speech 
capability and seemed to be the best 
solution. Unfortunately, it ran only 
on an Apple II, and because I had 
already spent several lifetimes learn­
ing the idiosyncrasies of my TRS-80, 
I was hesitant to change machines. 
Then Votrax Inc. introduced the 
Type!N-Talk. This unit uses an 
RS-232C interface and includes a 
microprocessor programmed to inter­
nally execute a text-to-speech algo­
rithm that simplifies the job of writ­
ing voice-output programs. Although 
it is somewhat primitive and occa­
sionally amuses us with original pro­
nunciations, it is reasonably priced 
and adequately fulfills our require­
ments. 

The first program I wrote for the 
Type!N-Talk was a typing review and 
exercise routine that served to over­
come Suzanne's mild case of "com­
puterphobia" and familiarize me with 
the requirements of the synthesizer. 
Written in machine language, the 
program is relatively simple. 

Next came a more ambitious proj­
ect: I wrote a simple word-processing 
program or, as we call it, the Friend­
ly Letter Writer. Although this pro­
gram is also written in machine lan­
guage, by the time I had it almost 

finished I was convinced that I 
needed to find a way to write future 
programs in BASIC if I hoped to ever 
get them done. 

Sending text to the synthesizer 
from BASIC is not difficult, but the 
task does require extra lines. This 
constraint was undesirable because I 
wanted to use commercially available 
programs with little or no modifica­
tion. Back I went to my editor-assem­
bler to write a machine-language pro­
gram that would make programming 
spoken text easier. The result, pre­
sented here, is called Talker. 

Features 
Talker has many useful features: 

-It is transparent to the keyboard and 
video routines so that normal BASIC 
commands such as INKEY$ and 
PRINT can transfer information to 
the synthesizer as well as execute 
their normal functions 
-It is written in machine language to 
minimize processing delay 
-It repeats each key as it is pressed 
-It reads whatever is written to the 
video display 
-A character immediately sent to the 
video display from the keyboard is 
not repeated 
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-It pronounces punctuation marks 
and, if they are returned from the 
keyboard, the control codes (the 
Type~N-Talk unit alone does not pro­
nounce punctuation or control codes) 
-It skips redundant spaces, which 
are often used to position titles on the 
display but which would result in ex­
cessive delays in the spoken text 
-The text transmitted to the Type~N­
Talk is spoken if a carriage-return 
character or two consecutive spaces 
are encountered 
-The spoken response can be turned 
off and on from the keyboard or by 
sending special characters to the dis­
play 
-Talker can be put into a mode in 
which it ignores some punctuation 
by sending special characters to the 
display 
-It automatically relocates itself to the 
end of high memory, resets the 
high-memory pointer, changes the 
keyboard and video-driver vectors, 
and jumps to BASIC or returns to the 
disk operating system (DOS) 
-The program operates without 
modification on Model I or Model III 
computers 
-It occupies less than IhK byte of 
memory 

TRS-80 

GND <TI 
TD 

RD <IJ 
CTS <:Il 
GND <:2J 

-It is compatible with Level II BASIC, 
TRSDOS, and NEWDOS 

Talker operates best with a disk sys­
tem because of the ease with which 
some programs can be implemented, 
but a disk system is not necessary. 

In one mode, Talker 
ignores some 

punctuation by 
sending special 

characters to the 
display. 

Hardware and Setup 
To run Talker, you'll need an 

RS-232C interface board to enable the 
Type~N-Talk unit to receive informa­
tion from the computer. These 
boards are available from Radio 
Shack (part numbers 26-1145 and 
AXX0511 for Models I and III, respec­
tively) . You must modify the RS-232C 
connection to work with the Votrax 
unit, however, because this applica­
tion requires only the RECEIVE­
ONLY mode (the Votrax unit pro­
vides more modes than are neces-

TYPE-'N-TALK 

CD GND 

lI> TD 

RD 

<:Il RTS 

[D GND 

CTS 

DCD 

20 DTR 

RS-232C CONNECTIONS 

Figure 1: A schematic illustrating the RS-232C connections between a TRS-80 computer ana 
a Type.!N-TaZk voice synthesizer. 
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sary). To implement the RECEIVE­
ONLY mode, the Ground Return 
lines (pins 1 and 7) and the Ready to 
Transmit (RTS, pin 5) lines must con­
nect to the TRS-80. The next step in­
volves resolution of the standard 
problem associated with RS-232C 
transmissions: the proper connection 
of the Transmit Data and Receive 
Data lines. It seems that every piece 
of equipment designed considers 
itself the controller, asserting that pin 
2 on its connector is the Transmit 
Data line and expecting that every­
thing else will dutifully receive data 
on this line. The Type~N.:ralk is no ex­
ception to this, and to make it work 
properly, pin 2 on the TRS-80 con­
nector must go to pin 3 on the syn­
thesizer. (In theory, you could put the 
COMM/TERM switch on the Model 
1's RS-232C board in the COMM 
position to solve this problem; the 
Model III doesn't have this switch.) 
Finally, pins 4, 8, and 20 on the Type­
'N-Talk must connect for proper 
operation. I used two RS-232C con­
nectors (Radio Shack 276-1547 male 
and 276-1548 female) separated by 
%-inch spacers (from Radio Shack's 
64-3024 assortment) and held 
together by I-inch 4-40 machine 
screws to make a jumper. Figure 1 
shows the necessary connections. 
The female connector plugs into the 
RS-232C cable, and the male con­
nector plugs into the Votrax unit. For 
a Model I system, the COMM/TERM 
switch must be in the TERM posi­
tion. The sense switch settings on the 
Model I RS-232C board are not im­
portant because the bps (bits-per­
second) rate is set in the software. 

The Type~N-Talk can retransmit 
data it receives to other units 
(modems and printers) on the same 
RS-232C line. I disabled this feature 
to improve throughput because my 
printer has a parallel interface. I have 
not investigated whether this pro­
gram can run both the Votrax unit 
and a printer on the same interface. 

Set the Baud Rate switches on the 
back of the Type~N-Talk for 9600 bps 
(switches 1 through 7 up, switch 8 
down), the rate selected in the 
software. 

You'll need an external speaker 
and, to connect it to the synthesizer, 



~~~~~~~:~~~ ne1 , llnrnnl'llrl'!~ to these VISUAL ter-
minals it comes to ergonomics. They 
are designed in lightweight plastic and can 
easily be swiveled and tilted for maximum 
operator comfort. A "menu-style" set-up 
mode eliminates all cumbersome switches. 
Other human design features include: 
• 12" or 14" non-glare screen, available 

In green or white phosphor 
• High density 7x9 dot I'T\8trix characters; 

7)(11 in lowercase . 
• 25th status line 
• Detached keyboard, with coil cable 
• Sculptured keycaps with matte finish 

for low glare 
• N-Key rollover 

Service available in principal 
cities through Sorbus Service, Division 
of Management Assistance, Inc. 

a package 
by any terminal in 
• Block and character .... ,,, .. n.;.,.,I,.,, 
• 12 user-programmable nOI'l-VCllatille-,Ti··, 

function keys, each capable of 
32 characters 

• Blink, underline, reverse, bold and blank 
video attributes require no display space 

• Line-drawing character set 
• Split screen 
• Full editing 
• Programmable non-volatile columnar 

tabbing, or field tabbing, forward and 
backward 
The U.L. listed VISUAL 300 and 330 ex­

ceed FCC Class A requirements and U.S. 
Government standards for X-ray emissions. 

All this at surprisingly low prices. Call for 
details on the VISUAL 300 and 330-the 
flexible terminals. 

Circle 496 on inquiry card. 

Visual Technology Incorporated 
540 Main. Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 



a cable with a miniature phone plug 
on one end and whatever matches 
the speaker on the other. 

Commands and Operation 
You can select four Type~N-Talk 

operating modes using control codes. 
The Talker program uses only one 
mode. The first causes the phoneme 
codes corresponding to the input text 
to be transmitted to the host com­
puter. The Talker implementation 
does not use this mode, therefore the 
unit disables it. The second mode 
causes the unit to retransmit the in­
put text on the RS-232C lines to other 
peripherals in a daisy-chain con­
figuration. The Talker program dis­
ables this function. The next mode, 
also disabled in this application, 
spells out all consecutive capital let­
ters. Finally, an internal timer causes 
any text in the buffer to be spoken if 
more than approximately four sec­
onds have elapsed since the last char­
acter was received. This mode is left 
operational and is used by Talker. 

The most important command that 
the Votrax unit recognizes is the car-

riage return (hexadecimal OD, deci­
mal 13). This command causes any 
text in the buffer to be spoken and is 
used extensively by the Talker 
program. 

Within the Type~N-Talk, an internal 
750-character buffer stores incoming 
text . If it is filled before a carriage 
return is received, the unit stops ac­
cepting transmissions and speaks the 
text. Recognizable characters are 
limited to uppercase and lowercase 
characters and numbers. The unit ig­
nores punctuation and control char­
acters; they must be translated by the 
program. 

Talker does not use the phonetic 
programming modes of the Type~N­
Talk unit; the text-to-speech algo­
rithm is adequate. 

The Driver Vectors 
The key to program operation lies 

in the use of vector addressing to 
locate the keyboard and video-dis­
play driver routines in the TRS-80. A 
block of RAM (random-access read/ 
write memory) is set aside for infor­
mation about the keyboard and the 

"£ . ,.... SYSTEM #1 

display. The RAM locations in the 
block are initialized when the com­
puter is first turned on or reset; the 
locations contain the information 
listed in table 1 on page 452. 

The RAM locations allow execution 
of appropriate subroutines. For exam­
ple, if a PRINT statement is en­
countered, . the BASIC interpreter 
calls a subroutine that goes to hexa­
decimal RAM 401E through 40lF 
(decimal 16414 through 16415) to find 
the address of the driver that will 
print the specified character on the 
display and then jumps to that ad­
dress. It isn't difficult, therefore, to in­
sert the Talker routine in series with 
the display driver. The original ad­
dress is taken from the vector loca­
tion hexadecimal 401E through 40lF 
and saved as the exit address from 
Talker. The address of Talker is writ­
ten in its place. When the display 
driver is called, the program goes first 
to the Talker routine, then on to the 
original driver, and finally back to the 
host program. 

Essentially the same thing happens 
to the keyboard driver except that the 

SYSTEM #2 

~*
~ OUR LEAST EXPENSIVE OUR LEAST EXPENSIVE IBM LOOK-A-L1KE 

~ 
~ 'IIIIIIIIIIII WORD PROCESSING SYSTEM 

~ ~
t~ Pied Piper· Com rex CR-2 • Zenith 

~ 
ZVM-.123 Monitor. Perfect Speller. 

Sonya MBC-555 2 Drive Computer· Zenith 
ZVM-123 Monitor· Word Processor· Spread 
Sheet· MS-DOS $1119 Perfect Calc • Word Processor • 

~ 
Perfect Filler $1549 

• Sonyo Basic 
(Above With One Disk Drive $810) 

PRINTERS PRINTERS 

~ pro~;i::~~l0 ... . $345. ~2~DAT~ ......... . 
F-lO Serio I or Porallel . . .. $1099. . B3A . . . . 

$390. 
$635. 
$980. COMREX B4P ...... . .. .. . . .... . . . 

·CR-2 .. .. .. 

DIABLO 
620 RO . .. . . . . .. . . . .. . 
630 RO . . . . ..... . . 

EPSON 
RX-BO . 
RX-BO FIT . ..... .. .•.. .. .. 
MX-BO FIT . ... . • .. • . 
FX-BO ... 
FX-100 . '. 

JUKI 
6100 ... 

NEC 
B023A . 
3510 . . . .. . . . . . . . . . ... . 

$AVE 

... $875. 
$1715. 

$AVE 
$AVE 
$AVE 

. . $AVE 
.. $AVE 

. ... $480. 

3550 ... . .. . . . . .. ... . .. . . . 

$385. 
$1370. 
$1715. 

STAR MICRONICS 
Gemini lOX & 15X . . . 
Delta ... . . . .. . ... . 
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$AVE 
.. $AVE 

B4S . .... . .. . . 
92 .. ....... .. . .. . .. . .. . . . 

$1065. 
$495. 
$840. 93 . 

TALLY 
MT 160L w/tractors. 
MT 1 BOL w Itroctors. 
Spirit BO . 

TOSHIBA 
1350 Serial or Parallel . 

TRANSTAR 

. $AVE 

. $AVE 
. . . .. . . ... $AVE 

. . $1460. 

130P .. . ............. $675. 
120P ..... . ..... . . .. . .. .... $450. 
T315 . . . . . . . . . . . . . ..... $450. 
TERMINALS 
THEVIDEO 
910 . 
910 + . 
925 . 

. .............. $470. 
.. $555. 

$705. 
950 ............ . . . . $905. 

...... .. .... . . '$980. 970 

COMPUTERS 
PIED PIPER 
Communication I . 

THEVIDEO 
B03 . 

SANYO 
MBC 550 . 
MBC 555 . . .... .. .. . 

MODEMS 
HAYES 
1200 . 
300 . 

Prices reflod 3% to 5% cash di scount. 
Product shipped In factory cartons 
with manufacture r's warranty 

Free shiPPing IS on UPS ground 
only Pnces & availability 
sublect to change with­
out notice Send cosh· 
ler's che<:k or money 
arde r .. . all other 
ch e ck s will 
delay ship-
ping two 
w eeks. 

. ... $975. 

$1825. 

$715. 
$1025 . 



SAKATA offers fine quality CRT DISPLAY MONITORS which are 
compatible with IBM, APPLE, ATARI 800, NEC and other fine 
personal computers. 
Unusually attractive design with neutral color will enhance the 
appearance, provide unexcelled quality performance. Illustrated 
Model SC-100 is 13" COLOR Display Monitor with linear circuitry, 
composite color and a host of other quality features. 

Also available : Model SG-1 000 ... 12" 
monochrome, high resolution CRT 
MONITOR. Model SC-200 ... 13" RGB 
high resolution COLOR CRT MONITOR. 
Model SC-300 ... 13" RGB, super high 
resolution COLOR CRT MONITOR. 
Priced below competition-if there 
is any. 

SAKATA CRT MONITORS are available 
wherever personal computers are sold 
or write for technical and 
illustrated literature and 
prices . 

SAKATA U.S.A. CORPORATION 

SAKATA SC-100 
COMPATIBILITY CHART 

COMPUTER SC-100 COLOR 

APPLE II v 

APPLE III 

ATARI-800 v 

COMMODORE-64 v 

IBM-PC v 

NEC-PC v 

OSBORNE v 
TI-99 v 
VIC-20 v 

NOTE: ON CERTAIN COMPUTERS 
ADAPTER CABLE REQUIRED. 

651 Bonnie Lane, Elk Grove Village , IL 60007 
(312) 593-3211/800-323-6647 (outside Illinois) " SAKATA . .. serving industry worldwide . .. since 1896" 
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Location 
4015 hexadecimal 16405 
4016 hexadecimal 16406 
4017 hexadecimal 16407 
4010 hexadecimal 16413 
401E hexadecimal 16414 
401 F hexadecimal 16415 

Description 
Start of keyboard block-driver type 
Driver address-least significant byte 
Driver address-most significant byte 
Start of video block-driver type 
Driver address-least significant byte 
Driver address-most significant byte 

Table 1: The special codes used to control Talker. 

Decimal Hexadecimal ASCII Translated 
00 00 NULL Ignored 
01 01 SOH Break (keyboard only) 
04 04 EOT Control - Turns off punctuation 
05 05 ENQ Control - Turns on punctuation 
06 06 ACK Control - Turns Talker off 
07 07 BEL Control - Turns Talker on 
08 08 BS Back (keyboard only) 
09 09 HT Tab (keyboard only) 
10 OA LF Down (keyboard only) 
10 00 CR Sends carriage return 
24 18 CAN Shift back (keyboard only) 
25 19 EM Shift tab (keyboard only) 
27 18 ESC Shift up (keyboard only) 
31 1F US Clear (keyboard only) 
32 20 SP Space (keyboard only) 
33 21 Exclamation • 
34 22 Quote' 
35 23 # Number 
36 24 $ Dollar 
37 25 % Percent 
38 26 & And 
39 27 Apostrophy • 
40 28 Paran • 
41 29 Close paran • 
42 2A Asterisk' 
43 2B + Plus 
44 2C Comma' 
45 20 Minus' (could be dash) 
46 2E Point' (could be period) 
47 2F Slash 

48-57 30-39 0-9 Numbers 1 through 9 
58 3A Colon' 
59 3B Semicolon' 
60 3C < Less 
61 3D Equals 
62 3E > Greater 
63 3F ? Question ' 
64 40 @ At 

65-90 41-5A A-Z Letters A through Z 
91 5B Up • 

92-95 5C-5F Ignored 
96 60 Control - Turns Talker off (keyboard) 

97-122 61-7A a-z Letters a through z 
123-255 7B-FF Ignored 

• Not spoken if punctuation off 

Table 2: The characters recognized as valid by Talker and their translations. The spelling 
errors correct pronunciation problems in the voice synthesizer. 
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Talker program must intercept the 
character after it has been generated 
by the keyboard. Here the Talker pro­
gram calls the original keyboard 
driver. After the original keyboard 
driver has done its job, it returns to 
the Talker program, which performs 
its magic and returns to the host 
program. 

Philosophy 
Because the program was written 

for a visually impaired person who 
was not computer-oriented, simplici­
ty and ease of use were important. 

Each key on the keyboard, includ­
ing all the punctuation marks and 
control codes (see table 2), is spoken 
as it is pressed. Although more char­
acters can be displayed on the video 
screen, only those that correspond to 
the keyboard are spoken, keeping the 
number of characters to a minimum. 
To make the visualization process 
even easier and to increase the speed 
at which the text can be read, the 
operator has the option of preventing 
some punctuation marks from being 
spoken when they are displayed on 
the video screen. Imagine (comma), 
if you can (comma), how advan­
tageous this can be (exclamation)! 

Ideally, turning the computer on 
should automatically load the pro­
gram to eliminate any technical deci­
sions that might be confusing to a 
blind operator. The computer oper­
ating system becomes transparent to 
the user, who can concentrate on the 
requirements of a specific applica­
tions program. Incidentally, I have 
found that this philosophy is equal­
ly valuable when writing programs 
for people who are not handicapped 
by anything but their own fear of 
computers. In fact, I often use it on 
programs written for my own use, 
simply because I am too lazy to type 
in all the required statements to get 
the program to run time after time 

If the program is not being used by 
a visually handicapped person, the 
character set can be expanded, and 
normal modes of loading and execut­
ing programs can be used . 

Loading 
I was able to implement the auto­

matic loading system easily using a 



UNBELIEVABLEI 

Other quality products available from XCOMP. 

CONTROLLERS 
XCOMP rnanufactures a 
complete line of controllers 
for all popular drives. The 
X/R Series is a controller for 
3 to 300 megabyte drives. 

We also produce a 5100 
controller package. A 
microprogrammable data 
board is common to each 
package and operates with 
a second drive interface 
board. Buffer size is 256 
bytes, with disk data rate 
up to 10M Hz. 

Circle 516 on inquiry card. 

HARD DISK 
SUB-SYSTEMS 
10 megabyte and 16 
megabyte hard disk 
sub-systems for the IBM PC, 
Apple II and III and nearly 
all popular personal 
computers . 

XCOMP sub-systems are 2 
to 3 times faster than many 
of the competit ion's and 
come complete with our 
extensive software. 

Apple, Apple II and Apple III are trademarks of Apple Computer, Inc. 
IBM and IBM PC are trademarks of Internat ional Business Machines CorporatIon 

.. . 

PACKAGE 
DEALS 
Exceptional prices on 10 and 
16 megabyte formatted 
drives and controllers . The 
STIS for 5100 computers and 
the STIR for single board 
computers. An optional Z-80 
adapter allows for simple 
plug-in convenience. 
Optional equipment 
includes software, cables 
and cabinetry. 

THE TOASTER 
THE TOASTER is a hard disk 
sub-system containing TWO 
REMOVABLE 3.9", 5 
megabyte cartridges. THE 
TOASTER provides unlirr ' 
storage and conve",; 
back-up with t('l· 
portability. v ~O~ &A.\tlU 
speed a r OU ~ '/It\-""' 
disk ' ... \~ -{ ~~~ iY 
r p.~ ~Joo '(l?J. e 

1'/1)J~ 0 Sf.' ~\.\?J."is .~ 
-{a ~o~ f,'I..?J. c,-<"Y; ~<-e · 
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~e ?J.~ 0 o~ ov.~ ~ 
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XCOMP, Inc., 7566 Trade Street, San Diego, CA 92121, (619) 271-8730, Telex 182786 



Circle 443 on inquiry card. 

Starbuck Model 8232 

A general purpose real-world 
interface: connects to ANY 
computer or terminal via RS-232 

TYPICAL APPLICATIONS: 

• Use with printing terminal: 
create low-cost data logger 

• Use with mQdem and phone for 
remote acquisition & control 

• Capture data bursts for 
subsequent analysis/plotting 

• Monitor experiments; transfer 
data daily to main computer 

FEATURES: 

·8 analog inputs, 0-5 VDC 

·8 digital input channels 

·8 opto-isolated outputs 

• All inputs and outputs fully 
protected to withstand abuse 

· e bit (0.4°<~) analog accuracy 

• On-board 2000 point buffer 

• Up to 5000 analog readings/s 

• Triggered acquisition 

• Units may be chained for 
extra channels 

• Controlled by ASCII strings 

• Application manual details 
interfaces for common sensors 

• Applications engineer on 9all 

• THRIFTY PRICE: $540. ~omplete! 
Applications manual only: $5. 
TRS-80 version also available 

* STARBUCK * 
DATA COMPANY 

PO Box 24, Newton, MA 02162 
(617) 237-7695 

Dealer and OEM inquiries welcome 
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disk system and NEWDOS/SO ver­
sion 2.0. I disabled the date and time 
prompts using the NEWDOS SyS­
TEM command and set the AUTO 
command to run TALKER/CMD. 
When the computer is turned on, the 
program relocates itself, performs 
some housekeeping to set up the in­
terfaces, exits to BASIC, and starts ex­
ecuting a menu program. This pro­
cedure works equally well with 
Model I and Model III TRS-SO com­
puters. 

myoid Model I TRSDOS 2.3 disk and 
discovered that I could use the AUID 
command, which loads and executes 
the Talker program. However, when 
the relocation routine exits to DOS, 
the operator must type BASIC, 
answer the NUMBER OF FILES? and 
MEMORY SIZE? questions, and then 
select a specific program to run. But 
don't despair; keep reading and you 
will find a version of the Talker pro­
gram that simplifies this operation. 

The same result can be accom­
plished with TRSDOS on the Model 
III; however, the DATE and TIME 
questions must be answered before 

When I decided to write this arti­
cle, I realized that I would have to try 
the program with TRSDOS. I found 

Text continued on page 466 

Listing 1: The Talker program and symbol table. 

7000 

7000 20 

4049 
4411 
4016 
40lE 

7010 2A1E40 
7013 225972 

7016 2AI640 
7019 220172 

701C 3EEE 
701E D3E8 
7020 D3E9 
7022 3E6C 
7024 D3EA 

7026 3E1B 
7028 CDC872 
702B 3E14 
702D CDC872 

7030 2A4940 
7033 3A5000 
7036 FEOD 
7038 2803 
703A 2A1144 

703D 01B401 
7040 B7 
7041 ED42 

7043 FEOD 
7045 2805 
7047 221144 
704A 1803 
704C 224940 
704F 23 
7050 E5 

7051 110072 
7054 AF 

00100 ;RELOCATABLE TALKING INTERCEPT PROGRAM (TALKER) 
00110 , 
00120 ORG 7000H 
00130 
00140 
00150 
00160 
00170 
00180 
00190 

DEFM 14 APRIL 1983 ' 

ROUTINE TO RELOCATE PROGRAM TO HIGH MEMORY 

ONCE THE PROGRAM HAS BEEN RELOCATED, THIS PART OF THE 
PROGRAM IS DISCARDED 

00200 ; 
00210 HIMEMI EOU 
00220 HIMEM3 EQU 
00230 KBDADR EOU 
00240 CRTADR EOU 
00250 ; 

4049H 
4411H 
4016H 
401EH 

;MODEL I END OF MEM ADDR 
;MODEL III END OF MEM ADDR 
;KEYBOARD DRIVER VECTOR LOCATION 
;DISPLAY DRIVER VECTOR LOCATION 

00260 ; FIRST THE DISPLAY ~ KEYBOARD DRIVER ADDRESSES ARE 
00270; TRANSFERED FROM THE VECTOR LOCATIONS INTO THE PROGRAM 
00280 ; 
00290 START LD HL, (CRTADR) ;DISPLAY DRIVER VECTOR 
00300 LD (CRTRETl , HL 
00310 
00320 
00330 
00340 

LD 
LD 

HL, (KBDADR) 
(KBDRETl , HL 

;KEYBOARD DRIVER VECTOR 

00350 NEXT THE RS-232 PORT IS INITIALIZED 
00360 
00370 
00380 
00390 
00400 
00410 
00420 ; 

LD 
OUT 
OUT 
LD 
OUT 

A,OEEH 
(OE8H) ,A 
<OE9H) , A 

. A,6CH 
<OEAH), A 

;9600 BAUD 
;RST UART 
;SET BAUD RATE 

;SET CONTROL REGISTER 

00430 ;THE RETRANSMISSION MODE OF THE VOTRAX UNIT IS TURNED OFF 
00440 
00450 
00460 
00470 
00480 
00490 

LD 
CALL 
LD 
CALL 

A,IBH ;TO TURN OFF ECHO MODE 
SEND ;SEND CHARACTERS lBH 14H 
A,14H 
SEND 

00500 NOW THE LENGTH OF THE PROGRAM IS DETERMINED 
00510 AND HIGH MEMORY IS CHANGED 
00520 
00530 
00540 
00550 
00560 
00570 
00580 ; 
00590 SET! 
00600 
00610 
00620 
00630 
00640 
00650 

LD 
LD 
CP 
JR 
LD 

LD 
OR 
SBC 

CP 
JR 
LD 
JR 
LD 
INC 
PUSH 

HL, (HIMEM1) 
A, <0050H) 
ODH 
Z,SETI 
HL, (HIMEM3) 

;MODEL I END OF MEM ADDR 
;CHECK MOD I OR MOD III 

;JUMP IF MODEL I 
;MODEL III END OF M~M ADDR 

BC,LAST-BEGIN ;LENGTH OF PROGRAM 
A ;CLEAR CARRY 
HL,8C 

ODH 
Z,SET2 
(HIMEM3) ,HL 
SET3 

;CHECK MODEL I OR MODEL III 
;JUMP IF MODEL I 
;SET MODEL III HIGH MEM 

(HIMEM1) , HL ;SET MODEL I HIGH MEM 
HL ;POINT HL Gl NEW START ADDR OF PROG 
HL ;SAVE NEW START ADDRESS 

00660 
00670 SET2 
00690 SET3 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 

DETERMINE NUMBER OF BYTES BETWEEN THE PRESENT LOCATION 
OF THE PROGRAM & THE ADDRESS AT WHICH IT WILL BE WHEN 
IT IS RELOCATED 

LD DE,BEGIN ;PRESENT AD DR 1ST BYTE OF PROG 
XOR A 

Listing 1 continued on page 456 



How to make your Apple run 
31/2 times faster. 

Just plug in the Accelerator n® 
and watch your Apple® n or n Plus take oR: 

Imagine running VisiCalc~ DB Mastei,B> Applesoft, Apple Fortran or Pascal without long delays. 
With the Titan Accelerator II, your Apple II or II Plus runs these programs a true 3 1/2 times faster. The 
Accelerator II also runs your Franklin, Basis and other Apple II compatibles 3 1/ 2 times faster. This 
faster computer response time means less waiting for you and an increase in your productivity 

This Titan exclusive has its own fast 6502 processor, 64K of high-speed memory, and built-in 
fast language card. It is transparent to your software and is hardware compatible with most standard 
peripherals. And you can tum if off from the keyboard to run your Apple at regular speed. 

Find out how to run faster and increase your productivity without breathing hard. For informa­
tion on the Accelerator II and other Titan microcomputer products, see your computer dealer or 
contact: Titan Technologies, Inc., P.o. Box 8050,3990 Varsity Dr., Ann Arbor, MI 48107; Telephone 
(313) 973-8422. 

F=-~ Titan 
~...= TECHNOLOGIES, INC. 
'iiiiii;;;""""";;;;;;;;;;;;;;; FORMERLY SATURN SYSTEMS OF MICHIGAN 

Attention dealers. Ask us about our special demonstrator unit offer. 
Sales and marketing by The MARKETING RESOURCE GROup, Costa Mesa, CA. 

Apple is a registered trademark of Apple Computer, Inc. VisiCalc is a registe red trademark of VisiCorp. Inc. DB Master is a registered trademark of Stoneware, Inc. 
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Circle 9 on inquiry card. 

SPECTACULAR 
OFFERS 

wabasH 
6 YE AR WARRANTY 

M11 
M13 
M14 
M16 

F111 
F1312 
F144 

51/4" 
51/4" 
51/4" 
51/4 " 

8" 
8" 
8" 

SINGLE SIDE 
SINGLE OENSITY 

SING LE SIDE 
DOUBLE DENSITY 

DOUBLE sIDe 
DOUBLE DENSITY 

OOUBLE SIDE 
QUAD DENSITY 

SINGLf SIOE 
SINGLE DENSITY 

SINGLE SIDE 
DOUBLE DENSITY 

DOUBLE sloe 
DOUBLE DENSITY 

1.49* 
1.89* 
2.79* 
4.19* 

1.89* 
2.39* 
2.99* 

maxelt 
LifETI ME WARRANTY 

MD1 
FD1-128 8" 

~~:: BASF 
2 YEAR WARRA/lTY 

54968 5'1." ss.dd 1.79* 
53428 8" sS, sd 1.89* 

~~TDI< 
lIFETI MEWAARANTy 

2501 5'/." sS,dd 2.49* 
2801 8" sS,dd 3.90 * 

SINGLE SIDE 
DO UBLE DENS ITY 

2.29* 

3.60* 

54974 5'1. " sS,dd 2.19* 
54998 8" sS,sd 2.29* 

@=~II I ~ I :::I. 
LIFETIME WARRANTY 

5S·11 5'1." sS ,sd 1.73* 
8S·118" ss ,sd2.14* 

WE ALSD STOCK AT fANTASTIC l OW PRICES 

Memorex 3M (~) 
~ DY§fll! 

Floppies, TapI, DllaCar1l ldgu , Datl C;uu ltes , a nd DlskPuks 

* QUANTITY 100. SMALLER QUANTITIES ADO 5% 

Gel S casselies, 
5Y~ " and Casselte/8 

15.95 ~\~~a~y. 8.00 

SNAP·IT POWER CEIillR '" -;OJ 
Turn one CUIIel into six! '!t...<o: LIBRARY CASES 
Power Surge Control .11;,' 8" Kas- seUe/ l 0 . .2.99 
RFI Filtration ~ 5'II"MiniKas-sel1e/ l0 ... 2.49 
15 Amp Clreuil Breaker 59.95 

BOOK VALUES SOFTWARE 
FULL SELECTION, 
DISCOUNT PRICES 

on hundreds of 
tit les published by 
ALFRED, HAY DEN , 
DILITHIUM, SAMS , 
TAB, McG RAW HILL 
and many others. 

AT FANTASTIC PRICES 
SAV E 25 % OR MO RE 
on thousands of soft­
ware packages for all 
systems , inc lu dIn g 
Business, Language, 
Engineering, Games, 
Graphics, Uti lity, and 
many more. 

• Wtilltn pucllase orders accep led h om gownmea l 
agencies and well raled lirms lor net 30 day bi ll ing . • In ltfnillional order, 
ilccepted with iI 15.00 surcharge lor handling. plus shipping charges . • C.O.D. 
requl ru iI 10% deposit. We amp! Vin. Mastertha rge. Money Orders, an d 
Certilied chech . • Checks require bank clmances . • All shlpmenls F.O.B, Sln 
Diego . • Minimu m shipping and handling 2,00. minimum order 10,00 . • California 
residents add 6% u les tn Prices and terms sublectlo change wlthoul noliee, • 
AU u lu sublectto mllabillty, acceptl nce, and n rillcalloR . • All n lu are II nll. • 
SUislactfu guulnlud ar lull re lund, 

We also offer printer ribbons , printwheels. type elements. 
c.qUlpmcllt covers , power consotes, paper supplies , storagc and 
flflng eqUipment. furniture and many other accessories lor word 
and da ta processing systems. Write for our fr ee ca talog. 

OltJel5 Dilly 

800·854·1555 
In/ormation 

619·268·3537 
Modem Hotlme (Anyhme~ 

619·268·4488 
Exclusive Mon th ly SpecIals 

ABC 
DATA PRODUCTS 

ITT TELEX 4992217 
8868 ClAIREMONT MESA BLVD 
SAN DIEGO. CALIFORNIA 92123 
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Listing 1 continued: 

7055 ED52 
7 0 5 7 EB 

7 058 2 183 7 2 
705B 19 
705C 2 2 1A7 2 

7 0 5F 2 15872 
706 2 19 
706 3 2 2 5472 

7066 2 1E372 
7069 19 
706A 224872 

7060 21DF72 
7070 19 
707 1 220772 
7074 223072 

7077 2 1C872 
707A 19 
7078 2 2 8472 

7 0 7E 2 1C672 
7081 19 
708 2 2 2 2272 

7 0 85 21C272 
7088 19 
7089 22AF7 2 

70Be 2 12 0 72 
708F 19 
70 9 0 22 1E40 

7 0 9 3 2 10072 
7096 19 
709 7 22 1640 

70 9A DI 
7098 2 10 072 
709E EDBO 

70A(J 2 1A670 
70A3 C30544 

70A6 42 
7 0 B8 0 0 

70B9 212D72 
70BC 19 
70BD 221E40 

70 CO 21 0072 
70C3 19 
70C4 22F870 

70C7 DI 
7 0C8 210072 
70CB EDBO 

7 0 CD 21DC70 
7 0 DO 22 1640 

70D3 2 1FA70 
70D6 22F670 
70D9 C32D40 

7 0DC 2 AF670 
7 0 DF 4E 
70EO 23 
70EI 22F670 
70E4 II OC7 1 
70E7 7C 
70E8 9 2 
70E9 2002 
70EB 7 D 
70EC 9 3 
70ED 79 
70EE CO 

0078 0 
0079 0 
008 00 
0081 0 
008 20 
008 30 
00840 
008 50 
0086 0 
008 70 
00880 
00890 
00900 
0 091 0 
00920 
009 30 
00940 
00950 
00960 
009 7 0 
00980 
00990 
0 1000 
01 0 5 0 
0 10 6 0 
0 1070 
0 10 8 0 
01 0 9 0 
0 1100 
0 1110 
01120 
011 30 
0 1140 
0 1150 
0 11 70 
0 1 18 0 
0 1190 
0 1200 
012 10 
0 1220 
0 12 3 0 
0 12 40 
0 1250 
0 1260 
0 12 7 0 
0 12 8 0 
01 2 9 0 
01300 
0 13 10 
0 13 20 
0 13 3 0 
0 13 4 0 
0 1350 
01 3 60 
01370 
0 13 80 

SBC 
EX 

HL,DE 
DE,HL 

,NEW BEGINNING - PRES BEGINNING 
; DIFFERENCE INTO REG I STER DE 

NE XT THE VARIOUS ABSOLUTE ADDRESSES IN THE PROGRAM ARE 
ADJ US TED TO REFLECT THE NEW LOCATION 

LD 
ADD 
LD 

LD 
ADD 
LD 

LD 
ADD 
LD 

LD 
ADD 
LD 
LD 

LO 
ADD 
LD 

LD 
ADD 
LD 

HL,FIND 
HL ,DE 
(FII+1) , HL 

HL,DISTLK 
HL , DE 
(CONT+2l ,HL 

HL,LTRFLG 
HL,DE 
(CONS+ 1) ,HL 

HL , TOGG 
HL,DE 
(SI+ll,HL 
(S2+1) , HL 

HL,SEND 
HL,DE 
(Tl+1 ) , HL 

HL , CR 
HL,DE 
(T2+1), HL 

LD HL,SPACE 
ADD HL,DE 
LD (SPKWD-2l,HL 

THE NEW KEYBOARD ~ DISPLA Y VECTORS ARE THEN CALCULATED 
AND PUT IN THE NORMAL VECTOR LOCATIONS 

LD 
ADD 
LD 

LD 
ADD 
LD 

HL , TCRT 
HL , DE 
(CRTADRl , HL 

HL , ECHO 
HL,DE 
(KBDADRl , HL 

; DISPLAY ROUTINE 

; KEYBOARD ROUTINE 

FINALL Y THE PROGRAM IS TRANSFERED TO THE NEW LOCATION 

POP 
LD 
LDI R 

DE ;NEW BEGINNING ADDRESS 
HL,BEGIN ;OLD BEGINNING ADDRESS 

;REG BC STILL HAS LENGTH OF PROG 

NOW RETURN TO DOS OR JUMP TO BASI C ~ RUN A PROGRAM 

LD 
J P 

HL , BASIC 
44 0 5H ; NEWDOS DOS COMMAND MODE 

0 13 9 0 BAS IC OEFM ' BASIC 3 V,RUN " DATE '" 
01 400 D.EFB ODH 
01420 ;TRSDOS CHAINING ROUTINE 
0 1430 , 
0 1440 ; THE NEW KEYBOARD & DISPLAY VECTORS ARE CALCULATED 
01450 AND PUT IN THE NORMAL VECTOR LOCATIONS 

LD 
ADD 
LD 

LD 
ADD 
LD 

HL.TCRT 
HL,DE 
(CRTADRl,HL 

HL,ECHO 
HL,DE 
lTKBDRl,HL 

;DISPLAY ROUTINE 

; KEYBOARD ROUTINE 

;SAVE FOR FUTURE USE 

01460 
01470 
01480 
01490 
01500 
015 10 
0 1520 
0 1530 
01540 
01550 
01 5 6 0 
01570 
0 15BO 
01590 

FINALLY THE PROGRAM IS TRANSFERED TO THE NEW LOCATION 

0 160 0 ; 

POP 
LD 
LDIR 

DE ;NEW BEGINNING ADDRESS 
HL,BE8IN ;OLD BEGINNING ADDRESS 

;REG BC S TILL HAS LENGTH OF PROG 

0161 0 ;NOW RETURN TO DOS ~ CHAIN TO BASIC 
0 1620 
0 1630 
0 1640 
01650 
01660 
01670 
0 1680 
0 1690 
0 1700 CHAIN 
0 17 10 
0 1720 
0 1730 
01740 
0 1750 
01 76 0 
01 770 
0 1780 
0 17 9 0 
0 1800 CHI 
0 181 0 

LD 
LD 

LD 
LD 
JP 

LD 
LD 
INC 
LD 
LD 
LD 
SUB 
JR 
LD 
SUB 
LD 
RET 

HL,CHA I N 
(KBDADRl,HL 

HL,COMD 
(COMREGl,HL 
4 0 2DH 

HL, (COMREGl 
C, ( HLl 
HL 
(COMREG l , HL 
DE,ECOMD+l 
A, H 
D 
NZ,CHI 
A.L 
E 
A, C 
NZ 

;SET KBD VECTOR FOR CHAIN 

;COMMAND STRING 
;SAVE HL 
;JUMP TO TRSDOS 

;COMMAND STRING ADDR 
; COMMAND CHARACTER 
;POINT TO NE XT CHARACTER 
;SAVE NE XT STRING ADDR 
;END OF COMMAND STRING 
;TEST FOR END OF COMM STR 

;RETURN IF NOT END 

Listing 1 continued on page 458 



For who are 
serious about 
Now, you can get brand-new computer games for families who 
want more than shoot-'em-up space wars with flat stick-figure 
graphics, These are absorbing one-of-a-kind games that will treat 
you to the most advanced color animation ever for the Apple® 
Personal Computer. 
Children delight in the bubble-gum colors and cartoon-like anima­
tion. Grownups and game connoisseurs are challenged by the ex­
pert skills and strategy required to survive to the final rounds. 
Look for this new software - created by Optimum Resource, Inc. 
and distributed by Weekly Reader Family Software - in finer 
computer stores. Or call toll-free 1-800-852-5000, Dept. AB-40. 
Apple II or Apple 11+ . with 48K and one disk drive. 3.3 DOS, and Apple lie or Apple III. Keyboard. paddles or joy stick. 

Srlckybear. Old 
Ironsides. Chivalry 

and Fat City are 
registered trade­

marks of Optimum 
Resource. Inc. 

~l'~I~ l~~~~filea;~ 
registered trade­
marks of Apple 
Computer. Inc. 

NM13·G23 

Circle 517 on inquiry card. 
NEW Fat City'· 
Operate a wrecker to flatten 
buildings as garbage cans are 
hurled at you from windows. 
9 different towns. Poster. 
stickers included. Ages 8 
to 99. Only $39.95 

NEW Stlckybear ,. 
Basketbounce 
Win points by catching fall­
ing bricks, donuts or stars be­
fore running out of baskets. 
16 rounds. Poster, desk-top 
mobile, stickers included. 
Ages 3 to 99. Only $39,95 

Old Ironsides '" 
Thrilling 2-player naval bat­
tle. Use the wind, compasses, 
cannons to outwit your op­
ponent! Detailed graphics 
recreate true sailing experi­
ences. Poster, Log Book in­
cluded. Ages 8 to 99. 
Only $39.95 

Stickybear ,. Bop 
Animated shooting galleries 
of Stickybears, ducks, 
planets, more. Pop-up game, 
poster, stickers included. 
Ages 3 to 99. Only $39.95 

NEW Chivalry '" 
Unique boardgame and soft­
ware combination. To rescue 
the king, play 20 animated 
games of skill and chance -
jousting, tournaments, etc. 
For 1 to 4 players. Sturdy 21" 
x 24" gameboard, playing 
pieces, poster, instructions, 
strategy hints included. Ages 
8 to 99. Only $49.95 

Weekly Reader 
Family Software 

A division of Xerox Education Publications 
Middletown, CT 06457 



Circle 300 on inquiry card. 

NlICRC~PRESg 

DISK DRIVES FOR 

IB:M:· apple!· TR5-S0....2!*'""/HEATH® 
AND OTHER PERSONAUMICROCOMPUTERS 

8" 

51/4" 

THINLINE flEXIBLE DISK SUBSYSTEM 
(SHOWN ABOVE) FULLY ASSEMBLED & TESTED WITH 
COMPLETE DOCUMENTATION 
1-8480· DUAL DRIVE, DOUBLE-SIDED, 2.4MB . $1 ,495 
1-8481' SINGLE DRIVE , DOUBLE-SIDED , 1.2MB: 

INCL. FILLER PANEL - SECOND DRIVE 
CAN BE ADDED LATER. . . . . . . . . . . . . . 995 

-8" FLEXIBLE DISK CONTROLLERS FOR IBM' 
PC & applcz NO CONTROLLER NEEDED 
FOR ~.IHEATH® Z-100 Call 

FULL HEIGHT INTERNAL MOUNTING FLEXIBLE DISK 
DRIVES FOR IBM PC & XT, ~/HEATH® 
AND OTHER SMALL COMPUTERS: 

CS~~~~~A 
CDC 9409 DOUBLE-S IDED , 48TPI , 320/360KB 245 
landon 

TM100-2 DOUBLE-SIDED , 48TPI. 320KB 230 
TM101-4 DOUBLE-SIDED, 96TP!, 640KB 295 

51/4" 1-2 HEIGHT INTERNAL MOUNTING FLEXIBLE DISK 
DRIVES (INCLUDES STRAP KITS TO MOUNT IN FULL 
HEIGHT ~OOTPRINT) 6 MS . STEP RATE 
landDn TM50-2 

DOUBLE-SIDED,48TPI (2) DRIVES FOR 395 
QUMETRAK 142 
DOUBLE-SIDED , 48TPI (2) DRIVES FOR 425 
TEACFD 55-B 
DOUBLE-SIDED , 48TPI (2) DRIVES FOR 575 
TEAC FD 55-F 
DOUBLE-SIDED , 96TPI (2) DRIVES FOR 750 

!EM- 4 DRIVE ADAPTOR CABLE ........ Call 

!EM' PC DOS SOFTWARE UTILITIES FROM TALL TREE 
SYSTEMS 
J FORMAT ENABLES USE OF 5W', D/S, 96TPI 

& 8" FLEXIBLE DISK DRIVES PLUS 
OTHER FEATURES FOR IBM PC DDS 
1.10 VERSION 1.78 . 50 

J FORMAT-2SAME AS J FORMAT ABOVE FOR 
IBM PC DOS 2.0 35 

WINDRIVE ENABLES USE OF WINCHESTER 
SUBSYSTEMS FOR IBM PC DOS 2.0 35 

JETDRIVE ENABLES IMPLEMENTATION OF 
ELECTRONIC DISK FOR IBM PC 
DOS 2.0 . 35 

J UTILITIES INCLUDES J FORMAT-2, WINO RIVE 
& JETDRIVE . 95 

~~~~-R~i: DISKETTES 
1242-00 SV4" SINGLE-SIDED, SINGlE/DOUBLE 

DENSITY, WRITE PROTECT NOTCH & HUB 
RING ......... (Box of 10) Special 19.95 

1244-00 5W' DOUBLE-SIDED , SINGLE/DOUBLE 
DENSITY, WPN & HUB RING . . . (Box of 10) 
Special 29.95 
8" SINGLE OR DOUBLE-SIOED, 
SINGlE/DOUBLE DENSITY, WPN & 
HUB RING, VARIOUS FORMATS Call 

applcz DISK DRIVES 
DATA DRIVE5W' FLEXIBLE DISK EXTERNAL 

SUBSYSTEM BY TAVA CORP. . 275 

NlICRO~PRES~ 

(714) 632-8512 
305 S. ~tate College Blvd. 

Suite 135 
Anaheim, CA 92806 
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Listing 1 continued: 

70EF 2AF870 
70F2 221640 
70F5 C9 

70F6 
70F8 

70FA 42 
70FF OD 
7100 OD 
7101 OD 
7102 52 
710B OD 
7200 

7200 

7200 CDE303 
7201 

7203 B7 
7204 C8 

7205 4F 
7206 21DF72 
7209 FE60 
720B 2819 

720D 34 
720E 35 
720F C8 

7210 23 
7211 77 

7212 23 
7213 34 

7214 23 
7215 23 
7216 CBFE 

7218 C5 
7219 CD8372 
721C Cl 
721D FEOD 
721F 2803 

7221 CDC672 
7224 79 
7225 C9 

7226 AF 
7227 8E 
7228 77 
7229 79 
722A co 
722B 34 
722C C9 

722D 3829 

722F 21DF72 
7232 79 
7233 FE07 
7235 2003 
7237 3601 
7239 C9 

723A 3016 

723C FE06 
723E 2003 
7240 3600 
7242 C9 

01820 
01830 
01840 
01850 
01860 ; 

LD 
LD 
RET 

HL, (TKBDR) 
(KBDADR) ,HL 

;5ET NEW KEYBOARD VECTOR 

01870 CoMREG DEF5 
01880 TKBDR DEF5 
01890 

2 
2 

;CoMMAND ADDRE55 REG 
;KEYBoARD VECTOR REG 

01900 COMD 
01910 
01920 
01930 
01940 
01950 ECOMD 
01960 
01965 ; 
01970 BEGIN 
0 1980 

DEFM 
DEFB 
DEFB 
DEFB 
DEFM 
DEFB 
oRG 

HIU 

'BA5IC' 
ODH 
ODH ;RETURN FOR. OF FILE5 ? 
ODH ;RETURN FOR MEMORY 51ZE ? 

, RUN"DATE" , ;RUN 5PECIFIED PROGRAM 
ODH ;END OF COMMAND 5EOUENCE 
7200H 

,. ;BEGINNING ADDRE55 OF PROGRAM 

01990 
02000 
02010 
02020 
02030 
02040 
02050 
02060 

ROUTINE TO ECHO KEYBOARD 

PROGRAM GoE5 TO KEYBOARD DRIVER THEN RETURN5 TO ECHO 

02070 ; 

ALL KEY5 EXCEPT ENTER 5POKEN 
IF 5AME LETTER 15 IMMEDIATELY 5ENT TO DI5PLAY, 

IT WILL NOT 8E REPEATED 
5HIFT ~ KEY ToGGLE5 TALKER ON/OFF 

02100 ECHO CALL 03E3H 
$-2 

;CALL OLD KEYBOARD ROUTINE 
;KEYBOARD ROUTINE ADDRE55 02110 KBDRET EQU 

02120 
02150 
02160 
02170 
02180 
02190 51 
02200 
02210 
02220 
02230 
02240 
02250 
02260 
02270 
02280 
02290 
02300 
02310 
02320 
02330 
02340 
02350 
02360 
02370 
02380 Fl1 
02390 
02400 
02410 
02420 ; 
02430 T2 
02440 TKRET 
02450 
02460 

OR 
RET 

LD 
LD 
CP 
JR 

INC 
DEC 
RET 

INC 
LD 

INC 
INC 

INC 
INC 
5ET 

PU5H 
CALL 
POP 
CP 
JR 

CALL 
LD 
RET 

A 
Z 

C,A 
HL,TOGG 
60H 
Z,ONOFF 

(HLl 
(HLl 

HL 
(HLl ,A 

HL 
(HLl 

;TE5T CHAR RETURNED FROM KEYBOARD 
;RETURN IF 0 (NO CHARACTER) 

;5AVE CHARACTER 
;ECHO ON/OFF REGI5TER 
;TE5T FOR 5HIFT @ 
;TOGGLE TALKER ON/OFF IF 5HIFT @ 

;TE5T TOGGLE REG FOR 0 
;WHICH MEAN5 TALKER OFF 
;RETURN IF TALKER OFF 

;PoINT HL @ LA5T CHARACTER REG 
;SAVE CHAR 

;POINT HL @ KEYBOARD REGI5TER 
;5ET KEYBOARD REGI5TER 

HL ;PoINT HL @ 5PACE FLAG REGI5TER 
HL ;PoINT HL @ LETTER FLAG REGI5TER 
7, (HL) ;5ET LETTER FLAG REGI5TER 

BC 
FIND ;5PEAK LETTER OR COMMAND 
BC 
ODH ;5EE IF A REG RETURN5 WITH C/R 
Z,TKRET ;JUMP IF IT DoE5 

CR 
A,C 

;oTHERWI5E SEND C/R 
;RECoVER ORIGINAL CHARACTER 

02470 ROUTINE TO TURN TALKER OFF OR ON IF 5HIFT @ KEY5 HIT 
02480 ; 
02490 oNoFF 
02500 

XOR 
CP 
LD 
LD 
RET 
INC 
RET 

A 
(HLl 
(HLl ,A 
A,C 
NZ 
(HLl 

;CLEAR A REG 
;TE5T TOGGLE REG FOR 0 (OFF) 
;5ET TOGGLE REG TO 0 
;RECoVER ORIGINAL CHAR (60H) 
;RETURN IF TOGGLE REG WA5 NOT 0 
;OTHERWI5E SET TOGGLE REG TO 1 

02510 
02520 
02530 
02540 
02550 
02570 
02580 

ROUTINE TO READ TEXT THAT 15 5ENT TO THE DI5PLAY 

02590 ;CHARACTER 15 5ENT TO TALKER BEFORE IT GoE5 TO DI5PLAY 
02600 COMMANDS NOT 5PoKEN BUT CARRAIGE RETURN (C/R) 5ENT 
0 2610 
02620 
02630 
02640 
0265(1 
02660 
02670 , 
02680 TCRT 
02690 , 
02700 52 
02710 
02720 
02730 
02740 

102750 
02760 ; 
02770 CONI 
02780 
02790 
02800 
02810 
02820 

AUTOMATIC C/R IF 2 CON5EQUTIVE SPACE5 
WILL NOT REPEAT CHAR JU5T ENTERED ON KEYBOARD 
CHAR 07 TURN5 TALKER ON 
CHAR 06 TURN5 TALKER OFF 
CHAR 05 5PEAK5 BOTH LETTERS ~ PUNCTUATION 
CHAR 04 5PEAK5 LETTER5 ONLY 

JR 

LD 
LD 
CP 
JR 
LD 
'RET 

JR 

CP 
JR 
LD 
RET 

C,DI5P ;IF READ FROM DI5P 5KIP TALKER 

HL,ToGG 
A,C 
07H 
NZ,CoNI 
(HLl, I 

;TALKER ON/OFF REGI5TER 
;NEW CHARACTER 
;TE5T FOR TALKER ON 5WITCH CHAR 
;JUMP IF NOT 
;5ET TOGGLE REGI5TER ON 
; RETURN 

NC,CoNT ;5KIP IF NOT 5WITCH CHARACTER 

06H 
NZ,CON2 
(HL) ,0 

TEST FOR TALKER OFF 5WITCH CHAR 
JUMP IF NOT 
5ET TOGGLE REGI5TER OFF 
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Your Apple's telephone. 

"Thanks for the prompt reply. Sure 
was a lot faster than waiting for 
the mail'" 

A complete plug-in communications 
system for Apple®computers. From 
Hayes. the established telecomputing 
leader: the simple but sophisticated 
Micromodem IIeTM plug-in board 
modem and its companion software. 
Smartcom FM Everything you need to 
eXIJand the world of your Apple II. IIe. 
II Plus and Apple III. In one. convenient 
communications package. 

With Micromodem IIe and Smartcom 1. 
you can access data bases, bulletin 
boards. and the varied resources of infor­
mation services. plan your travel itinerary 
via computer. including flight numbers. 
hotel and rental car reservations. Retrieve 
and analyze daily stock and options prices. 
Work at home and 'send reports to your 
office. You can even do your gift shopping 
by computer! 

Micromodem lIe. Think of it as your 
Apple's telephone. It allows your com­
puter to communicate with any Bell-103 
type modem over ordinary telep-hone 
lines, at 110 or 300 bits per secono. 
Micromodem IIe insta1ls eaSily in an 
expansion slot. and requires no outside 
power source. It connects directly to 
either a single or multiline modular 
phone jack, to perform both Touch-Tone® 
and pulse dialing. 

Micromodem IIe dials. answers and dis­
connects calls automatically. And. unlike 
some modems. it oIJerates in full or half 
duplex, for compatibility with most time­
sharing systems. 

A built-in speaker lets you monitor your 

Circle 208 on inquiry card. 

~
'I///I//111!!u. I/IIIIIQ~ 

I"IIIIIII~ ~ ~ 
I ~, ~L//////I 

"Gary: The pedigrees for next 
week's auction are as follows.:: 

Micromodem lIe 
Smartcom I 

"Attn. Prod .. Sales, Purch.: Recom­
mend 50% blue, 30% red screen for 
closest match': 

you easily mal<e a call. end a call, or answer 
a call. When you're on the receiving end. 
your Micromodem IIe answers automat­
ically. even if you're not there! =-..... Convenient! And so is the Smart-

com I memory for phone numbers. 
Smartcom I stores three of your most 
frequently called telephone numbers 
and one prefix. plus, it also remem­
bers the last number dialed. 

Smartcom I also proVides a direc­
tory of the files stored on your disk. 
And lets you create. list. name. send, 

calls when dialing. That way, you'll receive, print or erase files right from 
know if a line is busy. With Smartcom 1. its menu. 
Micromodem IIe automatically redials Smartcom I is as versatile as you need it 
your last number. to be. It acceIJts DOS 3.3, Pascal. CP/MTM 

Discover how Micromodem IIe can 3.0 or CP/M Plus™ operating systems. 
help maximize the capabilities of your And accommodates up to six oisk drives 
Apple. While Smartcom I software will and several printer interface cards. 
minimize your efforts. Like all our products, Smartcom I and 

Smartcom I companion software. m Micromodem IIe are backed 
For effortless communications. Hayes!!> by excellent documentation 
Whether you're a newcomer and full support. Including a 
to personal computing or a sea- two-year limited warranty 

. soned profeSSional. you'll appreciate on Micromodem IIe and a 90-day warranty 
the ease and speed with wnich you can on Smartcom I! 
perform any communications function . See your dealer today. Then plug into 
Thanks to Smartcom I! . the exciting world of telecomputing. 

Let Smartcom I gUide you through a few Hayes Microcomputer Products, Inc., 
easy-to-answer questions to tailor the 5923 Peachtree Industrial Blvd., Norcross. 
program to your particular needs. Then Georgia 30092. 404/449-8791. 
you're ready to go! 

Make a selection from the Smartcom I 
menu to manage your communications, 
files or printer. Program prompts gUide you 
along the way. And menu selections let 
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Circle 406 on inquiry card. 

S-100 Boards from S. C. Digital 

~f.\fJ 80186 CPU BOARD 
features: Model: 80186 CPU 
• Intel BO 1 B6 Based • Executes BOB6 codes plus 10 
additional • built in DMA channels. timers. interrupt 
controller. Interlace to Numeric Data Processor. BOB7 • B 
or 16 bit data transfer, with 4 or B MHZ clock. Provision to 
run 2 diHerent CPU's on the bus. such as our M:ZBO CPU. 

Z80B CPU BOARD 

features: Model zaD CPU 
• 2. 4 or 6 mhz clock . • 22 bit Address by Memory 
Mapping in 16K blocks . • 2 or 4Kbyte EPROM Inot 
supplied) with Phantom generation .• Jump on Reset . • 
Provision to run two diHerent CPU 's on the same bus, such 
model B 1 B6 CPU . 

flOPPY DISK CONTROLLER 

features : Model FDCl 
• Single or Double density. sides, in any combination of up 
to four B" or 5.25 " drives . • Oigital phase locked loop . 
• DMA data transfer with cross 64K boundaries, 24B 
add ress, DMA arbitation . • Monitor/ boot EPROM accomo­
dating two different processors . • CPM Bios programs . 
• Serial port to 19.2K baud . 

256K DYNAMIC RAM 

features: Model 256KZ 
• B/16B Oata , 24B Address . • Parity bit per Byte. 
Transpa rent refresh. Unlimited DMA • lBOnsec . Access 
time. Will run 8086, 80BB, 6BOOO to Bmhz, ZBO , ZBOOO 
to 6mhz without wait states . 

64K STATIC RAM 

features: Model 64KS 
• B/ 16B Oata 24B Address. Disable in 2K increments. 
lBOnsec Access Time Iwith 64KB) from address on, runs 
BOB6 , 6BOOO to 1 Omhz, ZBO, ZBOOO to Bmhz without wait 
states • Battery back up capable. 

Board Sets: For limited Time Only! 
• ZBOB CPU, DMA Floppy Controller, CP/ M Plus 256KB 

Ram 51,350 

All boards conform to IEEE696/ S100 specifications, fully 
socketed, screened legends. masks. Gold contacts. Guaranteed 
One Full Year. 

Pricu with 

80186 CPU S595 16 B;I CPU 
Z80 CPU S325 Memory Mapping. 6 mhl 
FOe I 5395 Monilar EPROM 
256Kl S749 256KB. Parily 
256Kl-1 2B S649 42BKB. Parily 
64KS S425 64KB. CMOS 
32KUSM S295 32KB. CMOS 
3SPC 5259 3 serial. 1 parallel. cassette 
CP/ M Plus 5155 Purchased with FOCI 
Z80 Monilor 555 2K in EPROM. source code. fOf 35 PC 

All Boards come assembled and tested. 
Prices subject to change without notice. 

Delivery is within 3 to 5 working days. MC, Visa or COD 
orders accepted. IAdd S6 for COD orders.) Illinois residents 
add 5'14 % sales tax. 

' CP/ M is a registered trademark of Oig;tal Research, Inc. 

O.E.M. & DEALER PRICE AVAILABLE 

S.C. DIGITAL. INC. 
1240 N. Highland Ave .• Suite #4 

P. 0, Box 906. Aurora. Illinois 60507 
Phone: (312) 897-7749 
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Listing 1 continued: 

7243 FE05 
7245 2004 
7247 32E372 
724A C9 

724B FE04 
724D 2009 
724F AF 
7250 18F5 

7252 C5 
7253 CD5B72 
7256 C1 
7257 AF 
7258 C35804 
7259 

725B 34 
725C 35 
725D C8 

725E 23 
72SF 46 
7260 3620 
7262 79 
7263 FECO 
7265 305B 

7267 71 
7268 23 
7269 35 
726A 3600 
726C 2002 

726E B8 
726F C8 

7270 23 
727 1 FE20 
7273 3851 

7275 2009 

7277 B8 
7278 204E 

727A 3 4 
7278 35 
727C C8 

727D 34 
727E 1846 

7280 3600 
7282 23 

7283 FE7B 
7285 DO 

7286 FE5B 
7288 280C 

728A FE41 
728C 303A 

728E FE3A 
7290 3004 

7292 FE30 
7294 3032 

7296 46 
7297 CBBE 

7299 23 

02830 , 
02840 CON2 
02850 
02860 CONS 
02870 
02880 , 

CP 
JR 
LD 
RET 

05H ;LETTER & PUNCTUATION SWITCH CHAR 
NZ,CON3 
(LTRFLG),A ;SET LETTER FLAG REGISTER 

02890 CON3 CP 04H ;LETTERS ONLY SWITCH CHAR 
02900 JR NZ,DISP ;GO TO DISPLAY IF NOT 
02910 XOR A ;CLEAR A REGISTER 
02920 JR CONS ;SET LETTER FLAG REGISTER ON 
02940 ROUTINE TO CHECK FOR COMMANDS SENT TO DISPLAY 
02950 ALSO MULTIPLE SPACE COMMANDS 
02960 ; 
02970 CONT 
02980 
02990 
03000 
03010 DISP 
03020 CRTRET 
03030 I 
03040 

PUSH 
CALL 
POP 
XOR 
JP 
EQU 

03050 DISTLK INC 
03060 DEC 
03070 RET 
03080 
03090 INC 
03100 LD 
03110 LD 
03120 LD 
03130 CP 
03140 JR 
03150 
03160 LD 
03170 INC 
03180 DEC 
03190 LD 
03200 JR 
03210 
03220 
03230 
03240 
03250 LNFK 
03260 
03270 
03280 
03290 
03300 
03310 
03320 
03330 
03340 
03350 
03360 
03370 
0338 0 
03390 

CP 
RET 

INC 
CP 
JR 

JR 

CP 
JR 

INC 
DEC 
RET 

INC 
JR 

BC 
DISTLK 
BC 
A 
458H 
$-2 

;SPEAK CHARACTER SENT TO DISPLAY 

,CLEAR CARRY 
;80 TO DISPLAY DRIVER 
;DISPLAY DRIVER ADDRESS 

(HL) ;TEST TOGGLE REG FOR 0 
(HU 

;RETURN IF TALKER OFF 

HL ;POINT HL ~ LAST CHARACTER REG 
B, (HL) ;LAST CHARACTER 
(HL),20H ;STORE SPACE IN LAST CHAR REG 
A,C ;GET NEW CHARACTER 
OCOH ;CHECK FOR SPACE COMPRESSION CODE 
NC,SPACE ;SEND SPACE IF TRUE 

(HU,C 
HL 
(HU 
(HL) ,0 
NZ,LNFK 

B 
Z 

HL 
20H 
C,CR 

;LOAD REG WITH NEW CHARACTER 
;POINT HL ~ KEYBOARD FLAG REGISTER 
;TEST FOR KEYBOARD FLAG 
;RESET KEYBOARD FLAG REGISTER 
;JUMP IF LAST INPUT NOT FROM KBD 

;COMPARE LAST & NEW CHARACTERS 
;RETURN IF SAME 

;POINT HL ~ SPACE FLAG REG 
;SEE IF IT IS A SPACE 
;SEND C/ R IF IT IS A COMMAND 

NZ,NSPC ;SPEAK CHARACTER IF NOT SPACE 

B ;IF IT IS A SPACE SEE IF LAST 
NZ,SEND ;CHAR WAS ALSO & SEND IF NOT 

(HL) ;TEST SPACE FLAG REG 
(HU 

;RETURN IF SPACE FLAG SET 

(HL) ;SET SPACE FLAG 
CR ;SEND C/R 

03400 ; 
03410 NSPC 
03420 

LD (HL),O ;RESET SPACE FLAG REGISTER 

03440 
03450 
03460 
03470 
03480 

INC HL ;POINT HL ~ LETTER FLAG REGISTER 
ROUTINE TO SPEAK CHARACTERS 

COMMANDS SPOKEN IF FROM KEYBOARD 
PUNCTUATION SPOKEN ONLY IF LETTER FLAG NOT 0 
CHARACTERS ABOVE 7BH ARE IGNORED 

CP 
RET 

7BH 
NC ;RETURN (IGNORE) IF CHAR )7BH 

SEE IF CHAR =5BH (UP ARROW) THIS IS THE ONLY CHARACTER 
RECOGNIZED BETWEEN 5AH & 60H 

03490 ; 
03500 FIND 
03510 
03520 
03530 
03540 
03550 
03560 
03570 
03580 
03590 
03600 
03610 
03620 
03630 
03640 
03650 
03660 
03670 
03680 
03690 
03700 
03710 
03720 

CP 5BH 
JR Z,WORD ;A=5BH 

SEE IF CHARACTER IS A LETTER (UPPER OR LOWER CASE) 

CP 
JR 

' A ' 
NC,SEND ;41H{ A(7AH 

SEE IF CHARACTER IS A PUNCTUATION MARK :; < = >?~ 

CP '-' 
JR NC,WORD ; 39H<A<41H 

SEE IF CHARACTER IS A NUMBER 

CP '0 ' 
JR NC,SENO ;2FH( A(3AH 

03730 ; 
03740 ;OTHERWISE CHAR MUST BE A COMMAND OR PUNCTUATION MARK 
03750 
03760 
03770 ROUTINE TO FIND THE PROPER WORD TO SPEAK 
03780 
03790 , 
03800 WORD 
03810 
03820 ; 
03830 TERM 

FOR COMMANDS & PUNCTUATION 

LD 
RES 

INC 

B, <HL) 
7, ( HL) 

HL 

;SAVE LETTER FLAG FOR USE LATER 
;CLEAR KBD FLAG IN LETTER FLAG REG 

;POINT HL TO BEGINNING OF TABLE 
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THE ONE AND ONLY 

You've got a problem. Go to your 
favorite computer store. Ask to see their 
Combo Cards. Then ask about their RAM 
Cards. See the problem? Just too many to 
pick from. Now, ask to see the CRAMBO™. 
No problem. There's only one. Ours. Except 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the details. 

THE COMBO II CARD: 
for $189 you'll get a Clock Calendar, 

Async Communications, Parallel Printer and 
a Game Adapter. 

THE 512K RAM CARD: 
It too, is only $189 with 64K of RAM 

installed. And when you need more RAM, 
64K increments are available for $64 each. 
And, SDRIVE, the electronic disk emulator, 
is available at no cost with the RAM Card. 

You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAMBO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 800/525-7674. Or write: 
Apparat, Inc. 4401 South Thmarac Parkway, 
Denver, Colorado 80237, 303/741-1778. 
IBM PC Is a registered trademark of International Business Machine Corp. 

Circ le 38 on inqui ry card . 



Circle 510 on inquiry card. 

Applications Software Developers 

Write 
more powerful 
applications 
with Idris, 
Whitesmiths' 
more powerful . 
operating 
system. 

,To produce the high quality 
applications today's business 
environments require, you need 
a powerful, sophisticated oper­
ating system. Idris, the fastest, 
most complete UNIX-like sys­
tem for micros, meets your 
needs. Idris offers: 
• multi-user, multi-tasking 

capabilities 
• networking, even between 

dissimilar computers 
• application portability from 

Idris to UNIX and UNIX to 
Idris 

• ROM-ability 

SEND FOR OUR FREE BOOKLET 
"THE PROFIT-BUILDERS' CHECKLIST" 

Our new booklet gives you a 
quick and easy way to 
check the benefits ~ ---
of Whitesmiths' ~ 

~~~~~~~sOf ' ~ j 
See for yourself. 1 .. ~ 
how you can produce more 
powerful applications, cut your 
costs, widen your markets, and 
build your bottom line. 
luris is a lr:Jdemark uf Whircsmiths, LtJ.; UNIX is .J 

trademark (If Bell L:Jbor:ltories. 

Whitesmiths, Ltd. 
97 Lowell Road 
Concord, Mass. 01742 
(617) 369-8499 

NAME __________ _ 

TITLE ___________ _ 

COMPAN Y _________ _ 

ADDRESS __________ _ 

CITY _______________ ___ 

STATE _____ ZIP ____ _ 

TELEPHONE ________ _ 
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Listing 1 continued: 
729A CB7E 
729C 23 
729D 28FB 

729F 7E 
72AO E67F 
72A2 CB 

72A3 B9 
72A4 20F3 
72A6 78 
72A7 B7 
72A8 2004 
72AA CB7E 
72AC 2814 

72AE CDC272 
72BI 23 
72B2 7E 
72B3 CDC872 
72B6 CB7E 
7288 28F7 

72BA 7E 
72BB FEAO 
72BD 2007 
72BF 23 
72CO 18EF 

72C2 3E20 
72C4 1802 

72C6 3EOD 

72C8 F5 

72C9 DBEA 
72CB CB77 
72CD 28FA 

72CF AF 
72DO 3D 
72DI 20FD 

72D3 DBE8 
72D5 CB7F 
72D7 20FA 

72D9 FI 
72DA E67F 
72DC D3EB 
72DE C9 

72DF 0 1 
72EO 00 
72EI 00 
72E2 00 
72E3 01 

72E4 80 

72E5 3B 
72E6 53 
72EA AO 

72EB 3A 
72EC 43 
72FO CE 

72Fl 3C 
72F2 4C 
72F5 D3 

72F6 BD 
72F7 45 
72FD D3 

72FE 3E 
72FF 47 
7304 D2 

7305 3F 
7306 51 
730D CE 

730E CO 
730F 41 
7310 D4 

7311 21 
73 12 4S 
731C CE 

BIT 
INC 
JR 

LD 
AND 
RET 

7, (HL) ;FIND TERMINATING CHAR 
HL 
Z,$-3 

A, (HL> 
7FH 
Z 

;GET CHARACTER FROM TABLE 
;REMOVE FLAG BIT 
;RETURN IF END OF TABLE 

CP C ; COMPARE TO NEW CHARACTER 
JR NZ,TERM ;CONTINUE SEARCH IF NOT SAME 
LD A,B ;TEST LETTER FLAG TO SEE IF ALL 
OR A ; PUNCT TO BE SPOKEN 
JR NZ,S+6 ;SEND REGARDLESS IF SET 
BIT 7, (HL) ;CHECK CHAR FLAG IN TABLE 
JR Z,SPACE ;SEND SPACE IF CHAR NOT ALLOWED 

03840 
03850 
03860 
03870 
03880 
03890 
03900 
03910 
03920 
03930 
03940 
03950 
03960 
03970 
03980 
0 4000 
(>4010 
(>4020 

SPEAK WORD WHEN CHARACTER FOUND 

04030 SPKWD 
04040 
04050 T1 
04060 
04070 
04080 
(>4090 
04100 
04110 
04120 
04130 
04140 
04150 

CALL 
INC 
LD 
CALL 
BIT 
JR 

LD 
CP 
JR 
INC 
JR 

SPACE 
HL 
A, (HL> 

;SEND SPACE TO SEPARATE WORD 

SEND ;SEND WORD 
7, (HL) ;CHECK FOR TERMINATOR 
Z,SPKWD ;CONTINUE IF NOT TERMINATOR 

A, (HL) 
OAOH ;IF TERMINATOR = AOH CONTINUE 
NZ,CR ;OTHERWISE SEND CIR 
HL 
SPKWD 

04160 
04170 

ROUTINE TO SEND CHARACTER TO VOTRAX TYPE-N-TALK 

04180 SPACE 
04190 
04200 
04210 CR 
04220 , 
04230 SEND 
04240 , 
04250 SENDI 
04260 
04270 
04280 
04290 
04300 DELAY 
04310 
04320 ; 
04330 SEND2 
04340 
04350 
04360 
04370 
04380 
04390 
04400 
04420 
04430 

LD 
JR 

LD 

PUSH 

IN 
BIT 
JR 

XOR 
DEC 
JR 

IN 
BIT 
JR 

POP 
AND 
OUT 
RET 

A,20H ;SEND SPACE TO VOTRAX 
SEND 

A,ODH ;SEND C/R TO VOTRAX 

AF ; SAVE CHARACTER 

A, (OEAH) ;CHECK RS-232 STATUS 
I:i,A 
Z,SENDI ;LOOP IF RS-232 NOT READY 

A 
A 

NZ, DELAY 

;DELAY FOR ONE FRAME GIVE VOTRAX 
;TIME TO RESET CLEAR TO SEND LINE 

A, (OE8HI ;SEE IF VOTRAX READY TO RECEIVE 
7,A ;CLEAR TO SEND (CTS) TRUE 
NZ,SEND2 ;LOOP IF NOT READY 

AF ;RESTORE CHARACTER 
7FH ;REMOVE FLAG BIT 
(OEBHI,A ;SEND CHARACTER TO RS-232 

FLAG REGISTERS 

04440 TOGG DEFB TALKER ON/OFF FLAG REGISTER 
LAST CHARACTER REGISTER 
KEYBOARD REGISTER 

04450 DEFB 
04460 DEFB 
04470 DEFB 
04480 LTRFLG DEFB 

o 
o 
o SPACE FLAG REGISTER 

LETTERS & NUMBERS ONLY FLAG REG 
04490 
04500 
04510 
04520 
04530 
04540 
04550 
04560 
04570 
04580 
04590 
04600 
04610 
04620 
04630 
04640 
04650 
04660 
04670 
04680 
04690 
04700 
04710 
04720 
04730 
04740 
04750 
04760 
04770 
04780 
04790 
04800 
04810 
04820 
04830 
04840 

LOOK-UP TABLE FOR PUNCTUATION & COMMANDS 

OEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

80H ;TABLE MUST START WI BOH 

'-' , 
'SEMI' 
OAOH 

'COLO' 
'N'+80H 

'{' 

'LES' 
'S'+80H 

'='+BOH 
'EEQUAL' 
'S'+80H 

, >' 
' GRATE ' 
~R·+80H 

'QUESTIO' 
'N'+BOH 

'ii)'+80H 
'A' 
'T'+BOH 

, EXCLAMATlO' 
'N'+BOH 

;ALWAYS SPOKEN 

;ALWAYS SPOKEN 

Listing 1 continued on page 464 



THE CONCEPT DISPLAY TERMINAL 
VT100 compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
ANSI standard conformance ... and VT100 compatibility is something else. 
Only from Human Designed Systems. 

A good news/great news story from Human 
Designed Systems. 

First the good news. The concept AVT display 
terminal gives you everything you need in an 
80/132-column ANSI/vT100-compatible display 
terminal. And at a very competitive price. 

designed to improve the effectiveness of slow­
speed applications; by enabling users to create 
true windows within display memory; by 
providing programmable function keys which 
transmit data and/or execute terminal 
commands; by providing up to three additional 
communications ports for connection to other 

Now the great news. The concept 
AVT display terminal provides an 
exciting , new set of capabilities that 
lets you do much more. Without 
changing the price. 

_-------...... peripherals and computers; by 

S1295
* providing flexible user networking 

functionality for use in a wide range of 
different applications, including 
multiple computer connections; and 
by doing much more. 

It starts with ANSI standard conform-
ance, DEC software compatibility, and 
80/132-column capability, and extends that even 
further by offering eight pages of display 
memory to relieve the interactive user of the 
need to generate unnecessary hardcopy 
printouts and to provide the application 
developer with a powerful tool for applications 
requiring multiple formats and storage of large 
volumes of text; by enabling users to 
permanently configure a terminal for their needs 
or applications; by providing functionality 

'Quantity one. DEC and VT are trademarks of Digital Equipment Corporation . 

VT100 compatibility and ANSI 
standard conformance. Add it to the concept 
display terminal's 132-column performance, in 
ASCII or APLIASCII models, with multiple 
computer capabilities, windowing, 
programmable function keys, multiple pages of 
memory, and much more, and you can see why 
Human Designed Systems has given terminals a 
new meaning ... and that means true economy. 

human designed systems, inc. 
3440 Market Street, Philadelphia, PA 19104 
215-382-5000 



Circle 533 on inquiry card. 
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Listing 1 continued: 

7310 22 
731E 51 
7322 C5 

7323 A3 
7324 4E 
7329 02 

732A A4 
732B 44 
7330 02 

7331 AS 
7332 SO 
733B 04 
7339 A6 
733A 41 
733C C4 

7330 27 
733E 41 
7346 09 

7347 29 
7348 43 
7340 AO 

734E 28 
734F so 
7353 CE 

7354 2A 
7355 41 
735C CB 

7350 AB 
735E SO 
7361 03 

7362 2C 
7363 43 
7367 CI 

7368 20 
7369 40 
7360 03 

736E 2E 
736F 50 
7373 04 

7374 AF 
7375 53 
7379 C8 

737A IB 
737B 53 
7380 AO 

7381 5B 
7382 55 
7383 DO 

7384 IF 
7385 43 
7389 02 

73.8A 20 
7388 53 
738F C5 

7390 01 
7391 42 
7395 CB 
7396 18 
7397 53 
739C AO 

7390 08 
739E 42 
73AO C3 

73AI 19 
73A2 53 
73A7 AO 

73A8 09 
73A9 54 
73AB C2 

73AC OA 
73AD 44 
73BO CE 

73BI 00 
73B2 80 

04850 
0481>0 
04870 
04880 
04890 
04900 
04910 
04920 
04930 
04940 
04950 
04960 
04970 
04980 
04990 
05000 
05020 
05030 
05040 
05050 
05060 
05070 
05080 
05090 
05100 
05110 
05120 
05130 
05140 
05150 
05160 
05170 
05180 
05190 
05200 
05210 
05220 
05230 
05240 
05250 
05260 
05270 
05280 
05290 
05300 
05310 
05320 
05330 
05340 
05350 
05360 
05370 
05380 
05390 
05400 
05410 
05420 
05430 
05440 
05450 
05460 
05470 
05480 
05490 
05500 
05510 
05520 
05530 
05540 
05550 
05560 
05570 
05580 
05590 
05600 
05620 
05630 
05640 
05650 
05660 
05670 
05680 
05690 
05700 
05710 
05720 
05730 
05740 
05750 
05760 
05770 
05780 
05790 
05800 
05810 
05820 
05830 
05840 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 
DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEF8 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 
DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFM 
DEFB 

DEFB 
DEFB 

, QUDT' 
'E'+80H 

'.'+BOH 
, NUMBE' 
'W+80H 

p.#+BOH 
, DOLLA' 
'R'+80H 

'7.'+80H 
'PERCEN' 
'T'+BOH 
'&r"+80H 
'AN' 
'D'+80H 

, APOSTROF' 
'Y'+BOH 

')' 

'CLOSP 
OAOH 

, (' 

'PARA' 
'N'+80H 

, " 
'ASTERIS' 
'K'+BOH 

'+'+80H 
'PLU' 
'S'+BOH 

, 
'COMI'1' 
'A'+BOH 

'MYNA' 
'S'+BOH 

'POIN' 
'T'+80H 

'/'+BOH 
'SLAS' 
'H'+80H 

IBH 
'SHIFT' 
OAOH 

5BH 
'u' 
' P '+BOH 

IFH 
'CLEA ' 
'R'+BOH 

' SPAC ' 
'P+BOH 

OIH 
'BREA' 
'K'+BOH 
IBH 
'SHIFT' 
OAOH 

0 8H 
'BA' 
'C'+80H 

19H 
'SHIFT' 
OAOH 

09H 
'TA' 
'B'+BOH 

OAH 
'DOW' 
'N'+80H 

ODH 
OBOH 

IALWAYS SPOKEN 

IALWAYS SPOKEN 

IALWAYS SPOKEN 

;ALWAYS SPOKEN 

,ALWAYS SPOKEN 

ICDULD BE "DASH" 

ICOULD BE "PERIOD" 

;ALWAYS SPOKEN 

Listing 1 continued on page 466 



KEYTRONIC 
POLISHES THE 

. APPLE H* KEYBOARD 

I bev trcx1C I KB 200 

SOOT STOP 



Listing 1 continued: 

73B3 0 0 

73B4 

05850 
05860 ; 
05870 LAST 
05880 

NOP 

EOU $ 

7010 05890 END START 
00000 TOTAL ERRORS 

SYMBOL TABLE 

01360 
00590 00760 01310 01580 
01770 
01630 
01660 
01670 01700 01730 
02730 
02800 
02850 
00940 02920 
00900 02770 

;TABLE MUST END WI O() 

;END OF ROUTINE 

BASIC 70A6 01390 
BEGIN 7200 01970 
CHI 70ED 01800 
CHAIN 70DC 01700 
COMD 70FA 01900 
COMREG 70F6 01870 
CONI 723A 02770 
CON2 7243 02840 
CON3 724B 02890 
CONS 7247 02860 
CONT 7252 02970 
CR 72C6 04210 
CRTADR 40lE 00240 
CRTRET 7259 03020 
DELAY 72DO 04300 
DISP 7258 03010 
DISTLK 725B 03050 

01090 02430 03270 03390 04110 
00290 01220 01490 
00300 
04310 
02680 02900 
00880 02980 

ECHO 7200 02100 01240 01510 
ECOMD 710B 01950 01740 
FII 7219 02380 00860 
FIND 7283 03500 00840 02380 
HIMEMI 4049 00210 00530 00670 
HIHEM3 4411 00220 00570 00650 
KBDADR 4016 00230 00320 01260 01640 01840 
KBDRET 7201 02110 00330 
LAST 73B4 05870 00590 
LNFK 7270 03250 03200 
LTRFLG 72E3 04480 00920 02860 
NSPC 7280 03410 03290 
ONOFF 7226 02490 02210 
SI 7206 02190 00980 
52 722F 02700 00990 
SEND 72C8 04230 00460 00480 01050 03320 03620 03720 04050 

SEND 1 
SEND2 
SET! 
SET2 
SET3 
SPACE 
SPKWD 
START 
T! 
T2 
TCRT 
TERM 
n : BDR 
TKRET 
TOGG 
WORD 

72C9 04250 
72D3 04330 
703D 00590 
704C 00670 
704F 00690 
72C2 04180 
72Bl 04030 
7010 00290 
72B3 04050 
7221 02430 
7220 02680 
7299 03830 
70F8 01880 
7224 02440 
72DF 04440 
7296 03800 

04190 
04270 
04350 
00560 
00640 
00660 
01130 03140 03980 04020 
01150 04070 041 3 0 
05890 
01070 
01110 
01200 01470 
03930 
01530 01830 
02410 
00960 02190 02700 
03570 03670 

Text continued from page 454: 
the Talker program can execute. 
Knowing how and when to do this 
is difficult for a blind operator 
because there are no audio prompts. 
A patch to eliminate this problem 
was written by John Ratzlaff and ap­
peared in the September 1982 issue 
of 80 Micro (page 34). It is: patch*O:O 
(Add=4EA9, Find=CA, Chg=C3). 

Don't use the DO command and a 
chain file with TRSDOS because, 
when the command file is complete, 
the keyboard vectors are rewritten, 
bypassing Talker. Use the chain 
shown in listing 1 or use NEWDOS. 

In a cassette system, the memory 
size must be set using the SYSTEM 
command before the program can be 
loaded and further · programs run 
manually. 

Regardless of which system you 
use, the Talker program consists of 
two major parts: the intercept rou­
tines and a relocation/initialization 
routine. When loaded and run, the 
initializing routine retrieves the key­
board and video-driver vectors, sets 
the RS-232C parameters, turns off the 
retransmission mode of the Type~N­
Talk, relocates the intercept routines 
to the end of memory, determines if 
the host computer is a Model I or III 
and sets the high-memory pointer ac­
cordingly, inserts new addresses in­
to the keyboard- and video-vector 
locations, and exits to DOS. The ini­
tialization routine is then discarded, 

a message to our subscribers 
From time to time we make the BYTE subscriber list available to other companies who wish to send our sub­
scribers material about their products. We take great care to screen these companies, choosing only those 
who are reputable, and whose products, services, or information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest persqnal computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing list. and look forward to finding informa­
tion of interest to them in the mai/' Used are our subscribers' names and addresses only (no other informa­
tion we may have is ever given). 

While we believe the distribution of this information is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to receive such promotional literature. Should you wish to 
restrict the use of your name, simply send your request to the following address. 
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Plug 3,000 newapRlications 
into your Apple: 

THE CP/M CardT
" plugs CP/M PlusT

" into your Apple. 300% faster than your Apple system! The CP/M Card is the 
The CP/M Card gives you the option of running your Apple II only Apple II performance package that offers the speed and 

with the speed and capability of a professional Z-80 system efficiency of CP/M Plus. 
with CP/M <Ii>-compatible software. You plug in the CP/M A plug about quality. 

Card. Then choose CP/M or your standard Apple software The CP/M Card was designed and built by Digital Research, 
at your option. the creators of CP/M, and Advanced Logic Systems, the most 

Plug into a big, new world of software. respected manufacturer of Apple performance products. So 
The CP/M Card gives you instant access to the world's largest you know the CP/M Card is the most perfectly integrated 

selection of microcomputer software-more than 3,000 Apple performance package you can buy. 
CP/M-compatible applications, languages, and Why just keep plugging along? The CP/M Card 

programming utilities. So, you, too can use pro- § § provides everything you need-including 64K of 
fessional business programs such as WordStar, '" on-board memory, CP/M Plus, CBASIC~ 

SuperCakJ" Condor,TM and other high-performance GSXTM-80 and full documentation-for just $399. 
software from Day One. Yet, you still have access Now available through the CP/ M library. 

to your present library of Apple software. ~ See your local microcomputer dealer today. Or 
Plug into incredible performance. contact Advanced Logic Systems, 1195 East 

Together, the ultra-fast CP/M Card and Ad d L ' S t Arques Ave., Sunnyvale, CA 94086 (800) 
CP/M Plus run applications up to vance oglC ys ems 538-8177. (In California (408) 730-0306.) 

The CP/M Card for your Apple II. 
CP/M, CP/M Plus, the CP/M Card and C BASIC a re ei ther tradem arks o r registered trademarks of Dig ita l Research Inc. Z-80 is a registe red trad em a rk of Z ilog, Inc. 
WordSta r is a registered tradem a rk o f MicroPro Interna tiona l Co rporatio n . SuperCalc is a trademark of Sorcim C o rpora tio n . Condor is a trademark o f Condor C o mputer 
Corpo ra tion . GSX-80 is a tra demark of Graphics Software System. Apple is a registered trademark of App le Com puter, Inc. ©1982 Digita l Resea rch Inc. 

Circle 18 on inquiry card . 



and the memory space that it oc­
cupies can be reused. 

The Keyboard Intercept 
If the keyboard driver is called, the 

character returned from the normal 
keyboard routine is intercepted 
before it is sent back to the host pro­
gram. If the character is a letter or 
number, it is transmitted to the Type­
'N-Talk followed by a carriage return 
so that it is spoken immediately and 
no distinction is made between up­
percase and lowercase letters (if avail­
able). If it is a punctuation mark or 
control character, it must be trans­
lated into a word or the Votrax unit 
will ignore it. This word is then sent 
and immediately spoken. Flags are 
set so that if the same character is im­
mediately sent to the video-display 
driver, it is not repeated. The Talker 
program can be toggled off and on 
by pressing the Shift and @ keys 
simultaneously. This key combina­
tion represents the only command 
that can be sent to the Talker program 
directly from the keyboard. 

The Video Intercept 
If the video-display driver is called, 

the character is intercepted before it 
is sent to the display, and unless it is 
one of the special program control 
characters (numbers 04 through 07), 
it will be spoken and then sent on to 
the display. If the video driver is be­
ing used to read a character already 
on the display, the intercept program 
passes the request to the driver. 

The video-intercept routine sends 
any number or letter (uppercase or 
lowercase) directly to the Type~N­
Talk. Control codes for the display 
(such as BACK SPACE and TAB) are 
not transmitted, but a carriage return 
is sent in their place, causing the 
previously transmitted text to be 
spoken. The carriage return and the 
space characters are transmitted 
directly. If two or more consecutive 
space characters are encountered, the 
first space is sent, a carriage return 
is sent in place of the second space 
character, and subsequent consecu­
tive spaces are ignored. 

Punctuation marks are translated 

into words and sent to the Type~N­
Talk preceded by a space and fol­
lowed by a carriage return, provided 
that the intercept routine has not 
been instructed to ignore them. The 
marks that are ignored and their pro­
nunciation can be easily changed by 
modifying the lookup table in the 
program. For example, you may want 
to substitute PERIOD for POINT or 
DASH for MINUS. 

All graphics codes are ignored. 
Space-compression codes result in a 
single space being sent to the Votrax 
unit. The special character codes of 
the Model III (numbers 192 through 
255) are considered space-compres­
sion codes. 

Four special codes can be used to 
control the intercept program. The 
BASIC statement PRINT CHR$(4) 
will cause punctuation marks to be 
ignored; PRINT CHR$(5) causes 
them to be spoken. This command 
has no effect on punctuation charac­
ters originating from the keyboard . 
PRINT CHR$(6) causes the program 
to stop talking, and PRINT CHR$(7) 

~~TI:baCk issues for sale------
1976 1977 1978 1979 1980 1981 1982 1983 

Jan. 52.75 53.25 53.25 53.70 

Feb . $2.75 52.75 53.25 53.25 53 .70 53.70 

March 52.75 52.75 53.25 53.25 53.70 53.70 

April 52.75 52.75 $3.25 53.25 53 .70 53.70 

May 52.00 52.75 52.75 53.25 53.25 53.70 53.70 

June 52.00 52.75 52.75 53.25 53 .25 53.70 53.70 

CIrcle and send requests with payment to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 
name _________________ _ 
address ______________________________ _ 
city __________________________________ _ 

state zip 
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1976 1977 1978 1979 1980 1981 1982 1983 

July 52 .00 52.00 52.75 $2.75 53.25 $3.25 53.70 54.2 5 

Aug. 52.00 52.75 52.75 53.25 53 .70 54.25 

Sept. 52.75 52.75 $2.75 53.25 $3 .70 54.25 

Oct. $2.75 $2 .75 $3 .25 $3.25 

Nov. $3.25 53.25 53.70 

Dec. 52.75 52.75 $3 .25 53 .25 53 .25 53.70 

The above prices include postage in the US. 
Please add $.50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign coun­
tries. 
o Check enclosed 

Payments from foreign countries must be 
made in US funds payable at a US bank. 

o VISA 0 Master Card 
Card # __________ Exp . __ _ 

Signature 



The TTX-I014 Desktop Daisywheel. 

Professional Printing. 
Personal Price. 
Just $649 buys 
a letter-quality, 
daisywheel printer. 

, 

Circle 465 on inquiry card. 

You don't need a big-business budget to daisywheels are available in computer 
make your microcomputer's hard copy stores and major retail outlets 
look like a million dollars. The TTX-I014 everywhere. And you can quickly select 
Desktop Daisywheel delivers true letter- pitch (10, 12, or 15 characters/inch) and 
quality, professional printing for just $649. linespacing (3 , 4, or 6 lines/inch) by pro-

$649. Complete. The TTX-I014 gram control or built-in switches. All that 
comes complete with features that most plus logic-seeking, bidirectional printing 
printers offer only as expensive, extra-cost at up to 14 cps . And all for $649. 
options. Like a pinfeed-forms guide. Plus Built Business Tough. In business, 
built-in RS232C serial and Centronics- dependability counts. And the TTX-I014 
type parallel interfaces-both standard. is built to stand up to the rigors of 

Performance. Not Problems. The business applications. At a typical 25 % 
compact TTX-I014 is built to handle all duty cycle, business users can look to 
your letter-quality printing needs. Pin- a full 3000 hours of printing before 
feed forms? No problem. The TTX-1014 servicing is required. And in home use 
lets you use forms from 2 112 to 14 1/2 and other light applications, the 
inches wide. Want a different typeface? TTX-I 014 can deliver many years of 
No problem here, either. The 100- trouble-free operation. 

character ASCII printwheel can be Professional printing. Personal price. 
changed in seconds. .. The TTX 1014-Desktop Daisywheel. 

/ -------_ 't----_ and extra Professional performance for just $649. 

;--~~~O",d,~",tOd'Y. 

$649 is manufacturer's suggested retail price. 

1111111111I ~~i 
IIII II II/JII// 

.~-..... -- (, 

TTXTM 
Teletex Communication Corporation 
3420 East Third Avenue 
Foster City, California 94404 
415/341-1300 TX:349420 
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ARBA Retail Systems Presents 

THE 
MISSING 

LINK 
THE HARDWARE 
• RS 232 fully featured cash register 
-not just a cash drawer 

THE SOFTWARE 
• 99 depts.-65.000 item inventory 
• Detailed inventory analysis 

and reports 
• Prints price tags 
• 12 digit alpha numeric 

part number 
• Sales by employee 
• Runs under CP I M or MP 1M 
THE SYSTEM ••• 
now available from 

ARBA Retail Systems 
890 E. Roosevelt Road 
Lombard, illinois 60148 
(312) 620-8566 

Circle 44 on Inquiry card. 

R.,L 
Relocatable 
Threaded 
Language 

$150 

RTL is a new language which retains the 
speed and extensibility of Forth but adds many 
additional advantages as a result of its more 
structured dictionary . Names. code, and vari­
ables are all stored in separate areas for easy 
generation of headerless. romable code. All 
code is relocatable. RTL supports local vari ­
ables. multitasking . redirected 1/0 . and even 
allows definitions to be changed retroactively . 
All source code is included. Versions are cur­
rently available or under development for 
68000. 6809. 8080. 280. 8086. 8088. and 
6502. 

RTL Programming Aids 
10844 Deerwood SE 
Lowell. MI 49331 
(616) 897-5672 

Circle 405 on inquiry card. 

One of the flnert implementations of the FORTH language. 
Field tosted and roliable, UNIFORTH is ovailob le for the IBM 
PC as wall 81 mon system s with 8 " d isks and the fo llowing 
processors: 

8080 PDP -l1 
ZeD 68000 
8086/8 16032 

A s B task. UN1FORTH is compatib le wit h and supports a ll 
feature, and fll o types of the CP/M, COOS, MS-DOS and DEC 
oporatlng systems. As an operating system, UNlfORTH w ill 
function "stand-a lo ne" on mOlt commercial microcomputers. 

The FORTH-79 Standerd language has been extlmded with 
oller sao n Qw wo rds that prollide full ·screen and Ilne-o ri ontoo 
editors, array and string h a nd ling, enhanced disk and termInal 
I/O, and an exce ll ent auembler. Detailed reference manuals 
supply complete documentation for programming and system 
operetlon, In an eluy-to·understand, conllersatlonai style using 
nu merous examples. 

Optional features include an excellent floating -poI nt package 
with all tranl.condontal functions (logs, tangenu, Otc.l. the 
MO'taFORTH cross-compiler, printer planing and CP/M file 
transfor utilltios, aSlTonomica l and amateu r radio appllca · 
tions, word p rocessing, etc. 

Compare theso IODtUreswith any other FORTH on th e market : 

- Speod and efficiency _ Ease of use 
- Variety of options _ Documentation quali ty 

You' U find UNlfORTH is super/or. 

Prices nart 81 535 . Call or w rite for our free b lOchure . 

unified software Systems 
P.O. Box 2644, New Carrollton. MD 20784. 13011552-1295 

Circle 489 on inquirY card. 

HEATH 
H-19/89 

OWNERS 
EXPAND YOUR SYSTEM 

WITH THIS SINGLE 
P.C. BOARD 

• Color Graphics 
w / 32 Sprites 
16K Ram 

• 6 Tone Music Stereo 
Dual Noise Gen. 
With 4 I/ O Ports 

~1Jelectronics $299.00 
Box 86491 Visa & 
San Diego. CA 92086 MasterCard 

267-7547 

Circle 398 on inquiry card. 

COMPUTER SUPPLIES 

DIABLO HYTYPE II 
MULTI STRIKE OR NYLON 

EPSON 
MX7 0/MXBO 

EPSON 
MX100 
MIN . ORDER 6 

LABELS • CONTINUOUS FORMS 
CALL TOLL FREE 1·800·248·2418 

IN N.Y. STATE 12121967-1700 

TERMS-VISA. MC OR COD 
DEALER INQUIRIES INVITED 

WORLDWIDE COMPUTER SUPPLIES 
159 MAIN ST .• S.I.. N.Y. 10307 

Circle 513 on inquiry card. 

A com· 
plele 8elf 
contained can· 
Irol compuler. 

Features: Zilog Z8671 microprocessor with 2K 
basic interpreter. Sockets for 48K of on board 
user memory. 4B parallel 110 lines. RS 232 & 
20MA current loop serial communications. 
and more . NOW ONLY 

Custom & Oem ver· $28500 
sians also available ueh 

IA 
'ZBls a Trademark 01 Zilog Corp. 

Lehmann & Associates 
p.o. Box 566, Maumee, OhIo 
1419) 891 ·0687 

Circle 207 on inquiry card. 

starts the Type.!N-Talk speaking 
again. These commands are not sent 
to the display because they would be 
ignored anyway_ 

As I mentioned before, the two 
major parts of the Talker program are 
the relocation/initialization routine 
and the intercept routine. Descrip­
tions of these routines follow (see 
listing 1). 

The Relocation/Initialization 
Routine 

The Talker program is loaded at 
hexadecimal 7000 (decimal 28672) 
and starts at 7010, which allows you 
to use the program on computers 
with 16K, 32K, or 48K bytes of mem­
ory without changes. The message in 
line 140 serves as a check on the date 
of the program. I have the program 
on several different disks and I find 
it helpful to have a clear ASCII 
(American National Standard Code 
for Information Interchange) date 
that I can read with DEBUG to en­
sure that I have the latest version. 

First, the normal keyboard and dis­
play-driver addresses are taken from 
the vector locations and stored in the 
intercept program (lines 290 through 
330). Next, the RS-232C interface is 
initialized, and the bps rate set to 
9600 (lines 370 through 410) . The pro­
gram then turns off the retrans­
mission mode of the synthesizer, 
which is normally used in daisy­
chain configurations, by sending it 
the characters hexadecimal 1B and 14 
(decimal 27 and 20). 

The high-memory pointer deter­
mines how much memory is avail­
able for program use and is located 
at hexadecimal 4049 (decimal 16457) 
for the Model I and 4411 (decimal 
17425) for the Model III . The program 
automatically finds which computer 
is being used by looking into the 
ROM (read-only memory) at location 
0050 (decimal 80), where the special 
character table is located in Model I 
for keyboard decoding. If the byte 
stored there is hexadecimal 00, you 
have a Model I; if not it's a Model III 
(lines 530 through 570). I have in­
cluded this capability because I 
regularly run the program on both 
computers, and it is a nuisance to 
keep changing the pointer address 



WEKEEPGOODCOMPANY-
Dealers 
liberty Computer Sales 
Tempe. AZ 
(602) 949-8218 
(800) 328-8905 outside AZ 
Compusales 
Lawndale. CA 
(213) 370-3224 
K.J. Murphy & Company 
San Francisco. CA 
(415) 391-5950 
Compumax 
Gainesville. FL 
(904) 375-7737 
Advanced Business 
Systems of Jax 
Jacksonville. FL 
(904) 396-4414 
InfoSystems, Inc. 
Tampa. FL 
(813) 223-5266 
Atlanta Software House 
Decatur. GA 
(404) 292-2146 
Major Mill , Inc. 
Glenwood . IL 
(312) 755-2500 
(800) 323-8832 outside I L 
Ell is Word Processing 
Convington . KY 
(606) 356-8642 
Southern Computer Systems 
Shelbyv ille. KY 
(502) 633-5639 
Computer Power International 
Westwego. LA 
(504) 436-9517 
Soft Supply & Systems 
Burlington. MA 
(617) 229-6666 

Invent Software, Inc. 
Mineo la. Long Island 
(516) 294-7670 
Computerland of Durham 
Durham. NC 
(919) 493-5402 
J.A.M. Computers, Inc. 
Long Island , NY 
(516) 543-3770 
Legal Computer 
Applications, Inc. 
Long Island , NY 
(516) 488-3338 
Haslba/ Harris Assoc. 
New York. NY 
(212) 929-0104 
Advanced Data 
Technology Corporation 
Greenville.OH 
(513) 548-7747 
Resource Control Group 
Newtown Square, PA 
(215) 359-1810 
Odin Information Systems 
Florence. SC 
(803) 665-0000 
The Software Place 
Austin. TX 
(512) 453-0851 
Houston . TX 
(713) 781-1488 
Marshall Business Equipment 
Marshall , TX 
(214) 938-8371 
Business Computer 
Systems, Inc. 
Salt Lake City. UT 
(801) 967-0820 
H & H Computer 
Enterprises, Inc. 
Blacksburg. VA 
(703) 552-0599 

micro MAX 
Res ton / Herndon. VA 
(703) 471-4156 
Byte Size Solutions, Inc. 
Seattle , WA 
(206) 783-9599 
Total Computer Center 
Washington , D.C., Metro 
(703) 836-8188 
faxx Computer Center 
Lang ley . B.C. Canada 
(604) 535-5337 
Vancouver, B.C . Canada 
(604) 875-1221 

Distributors 
Electrical Equipment Company 
Phoeni x, AZ 
(602) 275-7801 
Soitwareland 
Phoenix. AZ 
(602) 279-9566 
Scottsdale, AZ 
(602) 248-8080 
Mesa, AZ 
(602) 834-8080 
Western Information 
Systems, Inc. 
Phoenix , AZ 
(800) 824-3086 
(602) 861-0008 
GKE Software 
Los Gatos, CA 
(408) 354-5010 
Software Resources 
Sa n Ra fae l, CA 
(800) 851-9009 
(800) 851-9010 outside CA 
Standard Data Corp. 
Ft . Lauderdale , FL 
(305) 776-7177 

Computer Management, Inc. 
At lanta , GA 
(404) ~3 1 -1221 
Van Ausdall & Farrar Inc. 
Eva nsvi lle, IN 
(812) 424-5736 
Fort Wayne. IN 
(219) 432-1547 
Ind ianapolis, IN 
(317) 634-2913 
South Bend , IN 
(219) 289-4006 
Soft Source, Division of 
Continental Resources 
Boston Metro. MA 
(617) 275-2175 
K.R. Computing 
SI. Louis, MO 
(314) 721-3168 
Professional Automated 
Systems, Inc. 
Columbus, OH 
(614) 890-1095 
(800) 231-1367 outside OH 
Micro-Ware Hardware & 
Software Distributors 
Waterloo, Ontario 
(519) 884-4541 
Lone Star Micro, Inc. 
Dallas, TX 
(214) 521-2931 
(800) 527-5078 outside TX 
Futech International Corporation 
Grand Pra irie, TX 
(2 14) 660-1955 
Northern Shield 
Will owdale. Toronto 
(416) 225-5835 

The Benchmark is a federal ly registered trademark of Metasoft Corporation. 

Metasoft Corporation. 6509 West Frye Rd . • Chandler, Ariz. 85224 • (602) 961 -0003 • (800) 621-1908 
I 
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back and forth. If the program was 
to be run on only one or the other, 
this check could be eliminated, but 
because this part of the program 
eventually is discarded, the extra 
memory use is not a factor. Once the 
model type is determined, the length 
of the intercept routine (LAST­
BEGIN = 436 bytes) is subtracted 
from the existing high-memory 
pointer, and this new address be­
comes the end of usable memory and 
is stored in the pointer location (lines 
590 through 670). The intercept rou­
tine starts at this address plus 1 byte 
when it is relocated. For example, if 
the high-memory pointer were 32767, 
it would become 32767 - 436 or 32331, 
and the intercept routine would start 
at 32332 when it was relocated. 

The difference between the new 
starting address (32332 in the exam­
ple) and the present starting address 
(hexadecimal 7200 or decimal 29184) 
of the intercept routine is then c.alcu­
lated . Now various absolute ad­
dresses (subroutine calls and flag 
register addresses) are adjusted to 
reflect the new location (lines 760 
through 1150), and the new locations 
of the keyboard and display inter­
cepts are written back into the driver 
vector locations (lines 1200 through 
1260). At last the intercept routine is 
transferred to the new location. The 
HL register pair is then loaded with 
the address of a DOS command 
string, and a jump to NEWDOS 
automatically starts execution of a 
BASIC program called "Date," a pro­
gram I wrote that asks for the date 
from the operator, reads it back in 
English, and then runs a menu of 
available programs. 

Remember that I promised to give 
a chaining routine for TRSDOS if you 
read far enough? Well, lines 1470 
through 1950 do just that. Instead of 
the keyboard intercept vector being 
immediately loaded in the driver 
location, it is stored temporarily, and 
the location of a keyboard chain rou­
tine set in the driver vector's place. 
Whenever the keyboard is called, this 
new routine sends back a character 
instead. It types in "BASIC;' answers 
the NUMBER OF FILES? and MEM­
ORY SIZE? questions, and types in 
the name of the BASIC program to be 
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run automatically. Before returning 
with the last character, however, it re­
places the keyboard driver vector 
with the address of the keyboard in­
tercept routine. If you use this chain­
ing routine, remember to assemble it 
in place of lines 1200 through 1400 
and insert the name of the program 
to be run in place of Date. 

The relocation and initialization are 
now complete, and this part of the 
program can be written over by 
BASIC. 

The Intercept Routines 
For clarity, the intercept routines 

are broken into three parts: the key­
board intercept, the video intercept, 
and their partner, the Find routine. 
Remember that, although listing 1 
shows the program assembled at 
hexadecimal 7200 (decimal 29184), it 
is actually residing at the end of high 
memory. 

The Find routine sends 
a character to the 

synthesizer or 
translates it into a 

word and transmits it. 

The routine that echoes the key­
board is called, as you might suspect, 
Echo. This routine first calls the 
original keyboard routine to get a 
character. 

Now the fun begins. First the char­
acter is checked to see if it is a null 
(00), which would indicate that no 
key had been pressed (lines 2150 
through 2160). If this is the case, the 
program returns immediately to the 
host program as it normally would. 
If there is a character, it is then com­
pared to hexadecimal 60 (the shift @ 

key), which is used to toggle Talker 
on and off (lines 2200 through 2210). 
If it is the hexadecimal 60, the routine 
jumps to lines 2490 through 2550 to 
turn on Talker; otherwise the TOG­
GLE flag register is checked to see if 
Talker has already been turned off 
(lines 2230 through 2250) . Assuming 
that Talker is still on, the routine 
saves the character in the LAST 
CHARACTER register and sets the 

KEYBOARD flag register (lines 2270 
through 2310). The video-intercept 
routine uses these registers to pre­
vent repetition of a character sent to 
the display after being input from the 
keyboard. Next, bit 7 of the LETTER 
flag register is set to make sure that 
all punctuation is spoken even 
though the PUNCTUATION OFF 
mode has been selected (lines 2330 
through 2350). 

The character is then passed to the 
Find routine, which either sends it 
directly to the synthesizer or trans­
lates it into a word and transmits it. 
Upon return from this routine, a test 
checks whether the last character 
sent to Type~N-Talk was a carriage 
return (hexadecimal OD), and if it was 
not, a carriage return is sent (lines 
2400 through 2450). Finally, the 
original character from the keyboard 
is returned to the host program. 

The video-intercept routine is 
straightforward in that you can in­
tercept the character on its way to the 
display, but many decisions and as­
sumptions must be made before the 
job is complete. First, the condition 
codes must be examined to deter­
mine if the video driver was called to 
read a character already on the dis­
play. The carry flag indicates this con­
dition and, if that flag is set, the 
routine continues directly to the 
video-display driver (line 2680). As­
suming that the host program is 
really trying to write something on 
the display, the intercept routine next 
checks to see if the character is one 
of the special codes used to control 
Talker (see table 1) and, if it is, the ap­
propriate action is taken (lines 2700 
through 2920). The intercept routine 
returns directly to the host program 
when these codes occur because they 
are ignored by the normal display 
routine. 

If the character is not a control 
code, the Distlk (display talker) sub­
routine is called. This routine first 
tests the TOGGLE flag register to see 
if the Votrax unit is still talking and 
returns to the host program if the 
unit is quiet (lines 3050 through 
3070). The character in the LAST 
CHARACTER register is removed 
and saved temporarily (you'll need it 
later), and a space (hexadecimal 20) 
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is stored in its place. The character to 
be displayed is then tested, and if it 
is a space-compression code (hexa­
decimal CO through FF, decimal 192 
through 255), a space is sent to the 
synthesizer, and the compression 
code is sent on to the display (lines 
3090 through 3140). If it is not, the 
new character is put in the LAST 
CHARACTER register for subsequent 
reference. 

The next section (lines 3170 
through 3230) eliminates repetition of 
a character that has just been input 
from the keyboard. If the keyboard 
flag register is not 0 and the new and 
last characters are the same, the new 
character is ignored. (There is a 
possibility, of course, that the last 
character from the keyboard was 
never sent to the display and that this 
character is the first letter of a new 
prompt. Unfortunately, if this is the 
case, the second one will still be 
ignored .) 

The next test determines whether 
the new character is a control code to 
the display (TAB or BACK SPACE, for 
example), in which case a carriage 

return is sent to the synthesizer. 
Otherwise, the program determines 
whether the host program is sending 
consecutive spaces and, if so, it ig­
nores all but the first one. Here, ex­
ecution jumps to line 3410 if the new 
character is not a space. If it is a 
space, it is compared with the last 
character to see if you just sent one. 
If you did not, you send it along to 
the synthesizer. Otherwise, to pre­
vent sending lines of nothing, you 
must test the SPACE FLAG register, 
which, when it is not 0, indicates that 
at least two consecutive spaces have 
occurred. If it is 0, you set it and send 
a carriage return; otherwise, you ig­
nore the space and return (lines 3250 
through 3390). 

Assuming that execution reaches 
line 34m, you clear the SPACE FLAG 
register, and the character or the 
word for it is sent to the Type~N-Talk 
by the Find routine (lines 3410 
through 3420) . The Find routine pro­
vides the return and, after clearing 
the carry (which you may have set), 
the character is sent on to the original 
video driver and then home to the 

host program (lines 2990 through 
3010). 

The Find Routine 
The Find routine checks an incom­

ing character to see if it is a letter or 
number, translates it if it is not, and 
sends it to the synthesizer. (Refer to 
table 2 for the characters that are 
translated.) Lines 3500 through 3720 
do the actual testing. If the character 
is greater than hexadecimal 7B, it is 
ignored, and 5B (up arrow) is the 
only character recognized between 
the uppercase and lowercase letter 
sets, so if the character falls between 
hexadecimal 41 (A) and 7A (z), it is 
transmitted directly. The numbers are 
handled similarly, and everything 
else must be made into a word before 
it can be sent. The translation is done 
(only if permitted by the LETTER 
flag) by looking up the character in 
the table, which is located at lines 
4520 through 5850. This is done in 
lines 3800 through 3980. 

A word about the table is in order 
at this point. First, some misspellings 
are evident. This is done intentionally 

VILLAGE DATA CENTER 
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#3. CA9 Programs 
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icrosoft®, the 
people who set the 

standard for software 
have done it again with the 

Microsoft Mouse. 
Our expertise in both hardware and 
software has gone into the develop­
ment of the Microsoft Mouse. Now 
you can plug in the most exciting 
computer product of the year and 
put it to work. 
The Mouse lets you move 
the cu rsor freely and natu­
rally, then execute com­
mands at the push of a 
button . 

application 
developers, the 

Mouse includes a pro­
grammable interface driver 

to give your application program 
co~plete control over the Mouse's 

operation. 
That's t~e kind of support you 'd expect 
from ~1<?roSOft . After all , we were the 
world s first microcomputer software 
company. Today, more than a million 
microcomputers are running Micro-

s?ft-Ianguages, operat-
Ing systems, applica­

tion programs, and 
hardware-software 

combinations. 
You can get the 

Microsoft Mouse 
in either a bus or 

serial version 
for the IBM® 

PC or PC XT 

The Micro~oft Mouse is a complete system. 
It comes with an on-screen tutorial a 
practice application, and the Multi- ' 
Tool TM Notepad, a mouse-based 
text editor, so you can begin using 
the Mouse right away. And for 

Ask your 
Microsoft 

dealer for a dem­
onstration of the 
Microsoft Mouse 

-a whole new standard. 
BETTER TOOLS FOR MICROCOMPUTERS 

MICR~SOFTM ~~== 
Microsoft is a registered trademark, 
and MS and the Microsoft logo are 
trademarks of Mi~rosoft Corporation. 
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FOR THE IBM P.C. 
FULL AST LINE .. ........ .. .. .......... .... .. .... ... CALL 
NEC Spinwriter 3550 .. 33CPS .... .. ..... $1 ,990 
NEC 8023A ........ .. .. .. . .. .. ... ... ........ ........ $415 
Quadram Quadboard w I64K ........ .... .. . $320 
Quadram Quadboard wI128K . .. .......... $380 
Quadram Quadboard wI192K ............. $430 
Quadram Quadboard wI256K ...... .. .... . $490 
64K UPGRADE KITS .... .. .. ........ ...... . .. ....... $58 

OKIDATA 
ML-80 .............. .. $317 ML-82A ...... ... .. .. $395 
ML-83A .............. $639 ML-84P ..... . ... ... $969 

ML-84S ....... .... $1 ,083 
ML-92 .. 80 COL., 

160 CPS PARALLEL.. .... .. .... .. .. ............ $509 
ML-93 .. 136 COL., 

160 CPS PARALLEL. ............... .. ........ $832 

THE GORILLA 
SEIKOSHA DOT MATRIX, PARALLEL 
50 CPS PLUS GRAPHICS........ .. .... $219 
MONITOR HI RES 12" 
NON GLARE GREEN ................ .. .. ... . ....... $95 

INFO RUNNER RITEMAN 
120 CPS, FRICTION, PIN & TRACTOR FEED 
ALL STANDARD ............ .... ............. .. .. $339 

IDS 
PRISM 80 .. 3.4K & 200 Sprint .. . ....... $1,036 
Inc. sheet feed, color & graphics ... $1,429 
PRISM 132 .. 3.4K & 200 Sprint ......... $1,195 
Inc. sheet feed, color & graphics ... $1 ,591 
MICROPRISM 480 .............................. $569 

DIABLO 

Diablo 620 ... .... ....... . ..... .. .. ................. $989 
Diablo 630 .. .... .. ...... .. ........ .. . .......... . $1,915 

QUME . 
1140+ 40 CPS .... ............. . .. ....... ...... $1490 

C.ITOH 
Prowriter .. 80 Col., 120 CPS, Parallel .. $396 
Prowriter 2 .. 80 Col., 
120 CPS, Parallel.. ........................... $696 
Star writer F-10 .. 40 CPS, Parallel ... $1,149 
Printmaster F-10 .. 55 CPS .. .. .......... $1,489 
8600 B 90 CPS Hi Res .. . ........ .. ...... $1,119 

MODEMS 
Hayes 300 Baud 

Smart Modem ....... .. ....... ... .. ... .. .. .. . $219 
Hayes 1200 Baud 

Smart Modem .. .................. ... ...... .. $515 
Hayes Integrated Modem 

for the IBM PC .. ...... ...... ... .. ........... $499 

MONITORS 
Taxan 

RGB I - Med. res. color .. .. ...... $309 
RGB III - High res. lor the 

IBM and Apple III .................... .. $509 
Green Phosphor .. .. ...... .. ........ .. ...... ... .... $129 
Amber .... ...................... .. .. .. .. . .. . .......... $129 

Amdek 
Color I ........ .. ......... . ...... . ..... . ......... .. .. .. $309 
Color II ...... .. ....... .. . ...... . .... .... .. .. .. ........ $609 

UI\:iIIAL UIM~N~IUN~ 
190 Chapel Rd., Manchester, CT 06040 

Info & Orders Call 203-649-3611 
Orders Only 1-800-243-5222 

All Pnces Include UPS Ground Freight In US 
CT ReSidents Add 71 '2% Sates Tax 

Pnces Subtecl To Change Wilhout Nollce 
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to correct some pronunciation prob­
lems in the Type!N-Talk. Second, the 
terminating characters are denoted by 
adding hexadecimal 80 to the ASCII 
code for the last letter of the word. 
(Note that the table must start with 
hexadecimal 80 and end with 00). 
Unless this character happens to be 
AO, the word stops there. If it is AO, 
the next character is skipped, and the 
reading continues, enabling you to 
save space by using SEMI COLON 
for both semicolon and colon, for ex­
ample. The routine in lines 4020 
through 4130 sorts this out. A space 
is transmitted before the word, and 
a carriage return follows it. Third, 
hexadecimal 80 (decimal 128) is add­
ed to the codes for some of the punc­
tuation. These are the punctuation 
marks spoken even in the PUNC­
TUATION OFF mode. If you want to 
change any of these, add or subtract 
80 as required. 

The characters are transmitted to 
the RS-232C interface in lines 4180 
through 4400. The character to be 
sent is saved temporarily, the status 
of the RS-232C transmitter is 
checked, a delay is inserted to ensure 
that the Type~N-Talk has had time to 
turn off the CLEAR TO SEND line if 
it is talking, and the status of this line 
is tested. If everything is ready, the 
character is sent and the subroutine 
returns. 

The flag registers (lines 4440 
through 4480) are located just before 
the word table in memory and 
should be kept in that order because 
they are accessed by indexing the HL 
register pair. Eventually HL is left 
pointing at the start of the table. Note 
that if the TOGG register is set to 0 
when the program is assembled, the 
Talker program will initially be off 
and must be turned on by the shift 
@ key or by sending 07 to the display. 
I use this to prevent the BASIC 
headers from being spoken while the 
system is being initialized. The 
PUNCTUATION ONLY mode may 
be similarly set by initializing the 
LTRFLG to O. 

New Speech Synthesizers 
Since we purchased our Type~N­

Talk, several improved synthesizers 
have appeared on the market. Votrax 

has introduced a new model (and re­
duced the price of the old one), and 
Steve Ciarcia has published two ar­
ticles in BYTE (September and Oc­
tober 1982) describing a unit called 
Microvox, which is available in kit 
form from Micromint Inc. and as a 
finished unit called the Intex-Talker 
from Intex Micro Systems Inc. In ad­
dition, a company called Street Elec­
tronics Corporation has released a 
unit called the Echo Speech Synthe­
sizer. All of these units have im­
proved text-to-speech algorithms and 
include additional features such as 
intonation and inflection, internal 
speakers, parallel interfaces, and pro­
nounced punctuation. Although I 
have not used any of them yet, I don't 
think it will be hard to modify Talker 
to accommodate the added features . 
The elimination of the lookup table 
for punctuation would be the first 
step, along with the addition of con­
trol codes to control speech rate and 
inflection. I am sure that the features 
of Talker will be useful with the new 
synthesizers. 

Suzanne wants me to finish a cook­
ing and recipe program for her and 
has already stated that she doesn't 
want to have to run from the kitchen 
(downstairs) to the computer room 
(upstairs) when she is using it. This 
means that I will have to develop a 
remote terminal with another synthe­
sizer that she can use in the kitchen, 
so I may get a chance to try out a new 
model, after all. 

Conclusion 
I was once told that if you give a 

job to a lazy man, he will get it done 
in the easiest possible manner. This 
program seems to justify that saying. 
Talker is a utility routine that loads 
itself automatically and makes vocal 
programs only a PRINT statement 
away. Now I can concentrate on the 
real task of satisfying my wife's grow­
ing demand for more and more pro­
grams that substitute speech for 
sight.. 

Heyward Williams is head of the Systems 
Engineering Department at Alpha Industries Inc. 
in Woburn , Massachusetts. He can be reached at 
57 Franklin St ., Derry, NH 03038. 
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APPLE/ 
FRANI(UN 

ASHTON·TATE 
d·Base II .... .... . S 399 

ASPEN SOFTWARE 
Grammatik .. .... . S 60 
Proofreader . . . . . .. 42 

BEAGLE BROS. 
Apple Mechanic .... S 22 
DOS Boss . . . . . . .. 17 
Utlility City . . . . . . . . 22 

BRODERBUND 
Bank Street Writer .. . S 55 
General Ledger wlAP . 305 
Payroll .... .. .. .. 275 

CDEX 
'Vlslcalc Training .. .. S 45 

CHARLES MANN 
Class Scheduling .. . 299 

CONTINENTAL SOFTWARE 
Home Accountant .. . $ 55 

DOW JONES 
Market Analyzer ... . S 279 
Market Manager . . .. 240 
Microscope . . . . . . . 569 

LOGO CORNER 

PEACHTREE (CPIM) 
Peachpak 40 GIL + AIR 

AlP (Special) ... $ 259 
Series 40 

GIL, AIR, AlP ea. . . . 195 
Inventory . . . . . . . . . 225 
Series 9 
Peachcalc . . . . . . . . 279 
Telecommunications . 279 

PENGUfN SOFTWARE 
Complete Graphics .. $ 53 
Graphi:s Magician . .. 45 
Complete Graphicsl 

Apple Tablet . . . .. B6 
Special Effe·~ ts . . . . . 50 

SOFTECH 
Basic Compliers ' 

Runtime . ... .... $169 
Softeach . . . . . . . .. 94 
UCSD p·system set .. 469 
Xeno file. . . . . . . . . 39 

SOFTWARE PUBLISHING 
PFS: File ... . . . . . . $ 94 

Graph . ...... 94 
Report.. .. .. . 94 

SUPERSOFT 
Basic Tutor ... . ... $ 79 
Fortran .. .... •.. . 325 

Krell Logo . . ............ . . . ..• . .. .... . . . $ 75 
Abelson Book . . . . . . . . • . . . . . . . . • . . . . . . . . . . 15 
Terrapin Logo wlfull documentation. . . . • . . . . . . . . . . 115 

HAYDEN 
Plewrlter . .... .•.. S 108 

HOWARD SOFTWARE 
Creative Financing ... $ 145 
Real Estate Analyzer.. 145 

LINK SYSTEMS 
Datafax .. ... ... . . SCali 
Datallnk . . . . . . • .. 79 

MICROPRO 
Words tar (Special) .. . $ 375 

(wICPIM Card, 70 col. 
& 64K 

Infostar (Includes 
Cp·M170 colf64K) .. 375 

Pro Pak 
(WSfMMISSflndex) . 399 

MICRO LAB 
Asset Manager .. . .. S 144 
Invoice Factory . • . .. 144 
Payroll Manager . . . . 216 
Tax Manager 129 
Wall Streeter . . . . . . 216 

MICROSOFT 
Cobol-80 .• • .•.. • . S 499 
Fortran-80 . • . • . • . . 145 
TASCComplier . . ..• 125 
A.LD.S. . •. • .. ... 99 
Multiplan (DOS) . . . •. 189 

OMEGA 
locksmith .• .• ..• • S 75 
Inspector . • .•. • .. 47 
Watson ........ .. 44 
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SYSTEMS PLUS (ZBO req .) 
Landlord . . . . . . . . . 375 

VISICORP 
Visicalc (II or liE) .. . . $ 179 
Vlslschedule . . . . .. 225 

CP/M 
SOFTWARE 

BYROM SOFTWARE 
'BSTAM .... .. . .. . $149 
'BSTMS . . . . . . . . .. 149 

COMPVVIEW 
'V·Edlt D080 ZBO, IBM PCS130 
'V·Edit CPIM56, MS DOS 160 

DIGITAL RESEARCH 
'Pascal Mt + WISP ... S 389 
MAC. . . . . . . . . . . 85 
SID (BOBO Debugger) .. 56 
ZSID (ZBO Debugger) .. 90 
CPIM 2.2 . . . . . . . .. 140 
C Basic 2. . . . . . . . . 110 
PU1-BO .. .. •. . .. . 425 

INFOCOM 
'Deadline • ...... .. S 39 
·Starcross . . .... . . 
'Suspended . . . .. . . 
'Zork I, II. III (each) . .. . 

LEXISOFT 

32 
39 
32 

'Spellbinder . ...... S 275 

MARK OF UNICORN 
'Final Word • . .. . ... S 239 

ORYX 
,SYSTEMS 

QUALITY DISCOUNTS 
d·BASE II CORN ER 
Ashton·Tate 
D·Base II . . .. .. . . . . ... •. . .. .. ... . •..•.. . $ Call 
Bottom Line Strategi st . . . . . . . • . . • . . . . • . . . . .. 299 
FPL . . . . . . . . . . . . . . . . . . . • . . . . • . . • . . . . .. 475 
Friday . . . . . . . . . . . . . . . . . • . . . . • . . • . . • . .. 225 

Human Soft 
dB Plus ... . ......... • ... ....•. • . .. • . .. S 99 

Fox & Geller 
Quick Code .. . ... . ... .. . • . . •. . • . .. . . . . " S225 
DUtil. . . . . . . . . . . . . . . . . . . . • . . • . • . . . . . . . 60 

Software Banc 
d·Base II User's Guide: 

wi d·Base II Purchase .. . . . • . . • . . . . • . . • . . .. S 15 
wlo d·Base II Purchase. . . . . • . . . . • . . . . . • . . . . 20 

Anderson·Bell 
Abstat . . . . . . . . . . . . • • . . • . . . . • . . . . . . . . .. $349 

Tylog Systems 
d·Base Window . . . .. . . .. .. ...• . . .. . • .. . . . $206 
'All above available on PC· DOS 

MICROPRO 
'WordStar . ... . . . . $Call 
'InfoStar . ... . . ... 275 
'Pro·Pack (WSIMMISS 

Index) ... . .. . .. $Call 

MICROSOFT 
Basic 80 ... . .. ... $ 249 
Basic Compiler . . . . . 289 
Fortran 80 . . . . . . . . 330 
Cobol 80 . . . . . . . . . 499 
Macro 80 . . . . . . . .. 150 
MuMathlMuSlmp. . . . 194 
MuLisplMuStar . . . . . 156 

·Multlplan . . . . . . . .. 198 

ORGANIC SOFTWARE 
'Datebook . .. . .... 229 
• Milestone . . . . . . . . 229 

PICKLES & TROUT 
CPIM forTRS·1I .. . .. S170 

PROITEM SOFTWARE 
'Footnote . .. ... .. . S 105 

REVASCO 
Z80 Disassemble' .. . S 85 

SORCIM 
'Supercalc II ... ... . S199 
Superwriter 

(WISpelier & Mailer) . 179 

[f1 PEACHTREE CORNER 
_ '. PeachPak 4 (GL, AP, AR) .. . ... ..... .. . ..... S 259 

• General Ledger I Accounts Payable I Accounts 
Receivable I Sales Invoicing I Inventory Control I 
Peach Pay Payroll .. . .. .. .. . . .. . . .. . .. Each 399 

• Peachtext ..... .. . . ... . . .. . .. .' . . . . . . .. 160 
• Peachtext wlRandom House Thesaurus. . . • . . . . .. 195 
• Spelling Proofreader. . . . . . . . . . . . . . . • . • . . . . 95 
• PeachCalc . . . . . . . . ... .. . . . ... . ...• .• " 90 
• Job Cost System . . . . . . . . . . • . . • . . • . . . . . .. 399 
• Client Posting & Accounting .. .• . . ..• . . •. •. " 399 

'. Graphics Language . . . . . . . . . . . . . . . . . . . . . . 275 
'. Business Grahic System. . . . . . . . . . . . . . . . . . . 199 

MICROSTUF SELECT 
'Crosstalk .. . . .. .. S1 35 

NORTHWEST ANALYTICAL 
'Statpak ... .... . .. $ 379 

OAStS 
'The Word Plus . .. .. $120 
'Punctuation and Style . 99 

Formats Available· 

Select Word Processor $ 356 

STAR COMPUTER SYSTEM 
GIL, AIR, AlP or Pay .. $ 350 

'Legal Time, Billing . . . 845 
Property Management . 845 

8" std, Altos Apple 111111 , Cromenco, CPIM 56, Dec VT·80, Eagle, 
HeathlZenlth , Hewlett Packard 125, MlcropolisiVector Graphic, 
Northstar, Osborne, Otrona. Superbrain. Televldeo, Xerox 820. 
'Some Format Subject to "Download" fee 

SUPERSOFT 
'Diagnostic II ...... . S 90 
Disk Doctor . . . . . . . 75 

'Fortran 4 . . . . . . . .. 305 
Basic·B086. . . . . . . . 225 
Lisp. . . . . . . . . . . . 120 
Z8000 Assembler. . . . 400 
C Cross Assembler .. 400 

'ScratchPad . . . . . .. 219 

IBM/PC 

Please see CP/M 
listing. All products 
with a ... " in front 
will also run on 
PC DOS and are 
priced the same. 
ALPHA SOFTWARE 

Data Base Manager II . $ 195 
Mailing List . . . . . . . 72 
Executive Package . .. 105 
Type Faces ... .. " 99 
Question . ... . .. " 35 
Apple - IBM 

Connection. . . . .. 130 

CENTRAL POINT 
Copy II PC . .. . . ... S 34 

CONDOR III .... .. . . S365 

CONTINENTAL 
Home Accountant . .. $ 99 

DIGITAL RESEARCH 
Concurrent CPIM 86 .. S 225 
CPIM·86 . . . . . . . .. 50 
Cobol 86 . . . . . . . . . 499 
Pascal MT + 86 wlSPP 375 
SPP86 . . . . . . . . .. 150 
SID86 . . . .. . .... 11 3 
C Basic 86 . . . . . . .. 135 

DOW JONES 
Market Analyzer . . . . $ 279 

ECO·SOFT 
Microstat ... .. ... $ 230 

GRAPHIC SOFTWARE 
Super Chartman II ... $ 299 
Super Chart man IV . .. 199 
Both ... .... .... 350 

LEXISOFT 
Spellbinder ... . ... $ 259 

LIFETREE 
Volkswriter .. .... . $1 35 

LOTUS 123 . . . . . . . SCali 

PEACHTREE 
Please see listing 
under CPIM. 

Peachte.t 5000 (Word pro· 
cessor, dictionary, spelling 
proofreader, PeachCalc elec· 
tronic spreadsheet , list 
manager). FREE box of 5 'I. " 
diskettes and S10 coupon for 
AccessPak (retail $525). 

All olthe above . .. .. $ 247 

, 
C .. 



SUPERSOFT 
C Compi ler-8086 __ .. $ 350 
Slar Edil . . . . . . .. 180 
Disk Edit. 80 
Basic Compiler . . . 325 
Fortran IV PCIDOS 

or 8086 325 
8087 Support . . . . . 40 
Diagnostics II . . . . . . 100 
Optimizer . . 149 
Personal Data Base .. 99 
In,eslmenl Tax Pac .. 160 
Scratch Pad. . . . . . 219 

SYSTEMS PLUS 
Land lord (prop. mgml.) $ 375 
Runtime Basic 

(req'd for abo,e) . " 45 
... and many more! 

APPLE/ 
FRANI(UN 
BOA~DS 

ALS CP/M Card ... .. $ 299 
ALS Smarterm 
ALS Z·Card II .. . .. . 
ABT Keypad .. 
Axlon Ramdisk 128K .. 
Bit 3 Dual Comm·plus . 
CCS 7710 Asynch Serial 
East Side Wild Card 
M & R Sup'r term inal 

80col. .. . ..... . 
Microsoft 16K Ramcard 
Microsoft Soft card .. 
Microsoft Softcard + 
Microsoft Premium 

249 
142 
99 

299 
209 
119 
110 

249 
72 

245 
429 

Softcard (lie) 397 
Microtek Printer I/F 75 
Microtek Dumpling·16 . 195 
Microtek Dumpling·GX 11 9 
Mountain A-D/D-A _ .. 279 
Mountain Music 

System w/Software. 299 
PCP 4 MHZ Appli-Card 

+ 88 Card . . .. . . 599 
PCP 88 Card 16 Bit + 

64K. . . . . . . . . .. 475 
Prometheus Versacard 159 
Prometheus Graphitti 

Card 99 
SSM ASIO Serial I/F 

w/cable . . . . . . .. 129 
SSM A10 ·2 4 Serial/ 

Parallel . . . . . . . . 179 
Street Echo II Speech 

Synth. IIF . . . . . .. 129 
Tymac Parallel IIF 

w/cable . . . . . . .. 79 
Videx Display Enhancer 109 
Videx Display 

Enhancer II . . . . .. 129 
Vide x Function Strip . . 69 
Videx Videolerm VT·600 235 
Videx Ullraterm . . . . . 299 
Wesper 16K Ram Card 69 

Ptease: 

IBM/PC 
BOARDS 

AST RESEARCH 
Combo Plu s 64K 
Clock/Calendar. Serial & 
Parallel, IIF, Expandable 
to 256K .. . . . $287 
MegaPlus 64K. Clock/ 

Calendar, Serial Port, 
Expandable to 512K 
w/Megapak . . . .. 287 

Extra ports a,ailable for 
Megap lus and I/O Plu s II 
includes Game, Parall el 

& Serial .... . .. 35 
Megapak 256K upgrade 

for Megaplus .... $Call 
110 Plus II Clock/Calen-

dar and Serial Port _ . 118 

BYAD OS-II 
(64K, Z80, CP/M) . _ . $599 

MAYNARD ELECTRONICS 
Fl oppy Drive Controller $185 
Fl oppy Drive Controller 

w/Parallel or Serial 
Port ....... . .. 249 

Sandstar Memory Card 
- 3 modu les cap_ 194 

Sandstar Multifunction 
Card - 6 modules 
cap. . . . . . . . 93 

Sands tar Modu les ... $Call 

MONITORS 

Amdek Video 300A 
Amber .. . .... . . $180 

Amdek RGB . . 450 
NEC 12" Hi-Res Green . 187 
Sanyo 12" Hi·Res Green 199 
USt Hi-Res 12" Amber. 169 
NECJB-1260Green .. 99 
PGSRGBColor . _ . __ $ Call 
NEC JC-1203RGB ... 560 
Ouadram Ouadchrome .$ Call 
Taxan 12" Amber 

Monit or . . . . . . 149 
Taxan 12" Green . . .. 136 
Taxan 12" Medium RGB 323 
Taxan 12" High RGB .. 512 
Taxan RGB Cable 

forPC .. .. .... . 17 

MODEMS 

Novation Apple·Cat II . $269 
Hayes Micromodem II . 299 
Anchor Mark I . . . . . . 84 
Anchor Mark VII . . . .. 129 
Hayes Smart modem 

300 . . . . . . . . . .. $205 
Hayes Smartmodem 

1200 . . . . . . . . .. 509 

Davong DSI-512 Hard . $ Call 
Davong DSI-519 Hard . $ Call 
Corona 5 MG Hard Di sk 1,560 
Corona 10 MG Hard .. 1,995 
CDC 1800 .... .. .. 270 
Corvus ......... . $ Call 
Tall Grass . . .. , . .. $ Call 
Vista Solo 143K ..... $ 259 
Vista Solo & Cntrlr . .. 329 
Want Slim Line & Cntrlr 299 
Want Dual Slim Line & 

Cntrlr . . . . . . . . .. 529 

PRINTERS 

C. ltoh Startwri ter FlO . 1,250 
C. ltoh Prowriter8510 . 425 
C. Itoh Prowriter 1550 . 725 
NEC 3550 .... . .. . $ Call 
NEC 8023A . . . . . . .. 475 
Okidata Microline 82A. 389 
Okldata Microline 83A. 675 
Okidata Microline 92 .. 525 
IDS Prism 80 

(w/4 options) . . . . . 1.399 
tDS Prism 132 

(w/4 options) 1,547 
IDS MicroPrism . . . .. 565 
Silver-Reed 

Daisy Wheel ..... $ Call 
Star Micronics 

Gemini lOX . . . . .. 325 

OUADRAM TELECOMMUNICATIONS CORNER 
Quadboard 64 K, Clock/ 

Calendar, Serial & 
Parallel Ports, 

•• ·SPECIAL·· * 
Hayes Smartmodem 1200/HaYe$ Smartcom II Software 

Software .... ... $269 AST 110 Plus II Clock Calendar and Serial Port . . . . . .. $695 

Microfazer Stack Printer 
Buffer (expandable to 512K) 

Above w/Smartmodem 300. . . . . . . . . . . . . . . . . . .. 415 
Hayes Smart modem 1200 & Smartcom II Software. . . .. 579 

• Parail eliParall el8K . . . 145 
• ParaileliParallel 64K . . 188 
• SerialiParaliel 8K . . . . 170 
• Serial/Serial 8K ..... 189 
Ouadlink 64K Memory, 
Game port allows Apple 
Software to run 

on IBM/PC. . .. . . $Ca ll 

TECMAR Produc ts ... $ Cal l 

XEDEXIMICROLOG 
Baby Blue ........ $475 

TALL TREE 
512K JRAM Mem. 

Board ..... . . . . $699 

Hayes Chronograph . . 189 
Novation 212 Auto-Cat. 585 
US Robotics Auto·Dial 

(full auto 300112(0) . . 459 
US Robotics Auto-Li nk 

(auto answer 
30011200) . . . . . . 379 

US Robotics Password 395 

DISI( DRIVES 

Tandon TM-55·2 . _ . . _ $275 
Tandon TM-l00-2 . . . 240 
Davong DSI-501 Hard . $ Call 

DISPLAY CARDS CORNER 
Hercules Graphics Board ... . . . . . . . . . • .. $369 
Orchid Monochrome Graphic Adapter . . . . . . . . 432 
Plantronics Colorplus. . . . . . . . . . . . . . . . 389 
USt Display Card (color/monochrome) . .. .. .. • . . . _ . $ Call 
Amdek MAl Card . . . . . . . . ... $ Call 
Tecmar Graphic Master . . ... .. . $ Call 

We welcome: 

Star Micronics 
Gemini 15 . . . . . . . 489 

GE Printers .... . .. $ Call 
Epson FX-80 . . . . . 599 
Transtar T-1 30-P. . . .. 725 
TranstarT-315P Color . 519 
Mannesman Tally 

MT160 . . . . . 549 

.. , and much more. 

DISKETTES 

3M 5" OS DO Box. . .. $ 31 
BASF 5" OS DO Box . . 37 
Maxell 5" OS DO 

MD2 Box .. ~O 
Verbatim 5" OS DO Box 35 
Ultra Magnetics 5" OS. 

DO Bonus Box 
(12 diskettes) . . . . . 35 

• Wisconsin residents - add 5% for sales tax. • Visa. Mas tercharge & American Express - (Add 4% ) 
• Checks (Allow 1-2 weeks for c learing) 

• Add $3.50 for shippi ng per soft ware and li gh t items. 
For mu ltiple and other items. call. 

• COD (Add $2.00 per shipment - Cash or certified 
check requ ired) 

• Foreign - add 15% handling & shipping for prepaymenl. 
(Inl'l money order) 

Working Hours: Mon .· Th. 8:30 - 5:30 • Fri. 8:30 . 6:30 • 
Sal. 10:00 . 2:00 • Central Time 

• Prices subject to change wit hout notice. 

• All items subject to availability. 

We offer the follow­
ing complete systems 
wlfull support on our 
technical line ... 
• Franklin 1000 & 1200 
• Corona 
• NEC APC & 8800 
• Columbia 
• Televideo 
· .. please call. 

PLOTTERS 

Enter Pl00 Sweet P 
Apple/Franklin, 
IBM/PC ... ... . . $ 599 

Strobe Ml00 Plotter 
wll/F Apple/Franklin. 499 

Strobe Ml00 Plotter 
(RS 232) .. . _ . 539 

Panasonic Digital 
Pl otter ...... _ .. $ Call 

Miscellaneous 

Koala Technologies 
Graphic Tablet 
w/Sof tware, 
Apple. IBM/PC. . . . $ 99 

Symtec Light Pen 
IBM/PC ........ $ 140 

Symtec High Pen 
Apple/Franklin. 200 

TG Joystick Apple/ 
Franklin . .. _ . . . . 49 

TG Joystick IBM/PC . . 54 
Versa VersaWriter 

Tabl et IBM/PC. 
Apple/Franklin . . .. 259 

Mouse Systems PC 
Mouse. . . 229 

Wico Analog Joystick . 59 
Wico App le Adapter. . 18 
Wico IBM/PC I/F Card. 52 
Keytronic Keyboard 

IBM/PC . . 209 
Keytronic Keyboard 

Apple/Franklin . 249 
Curtis PC Products .. . $ Cal l 
Electronic Protection 

Series ... SCali 

CP/M is a registered 
trademark of Digital 
Research_ IBM and the IBM 
logo are registered 
Irademarks of )nternational 
Business Machines. Apple 
and the Apple togo are 
registered trademarks of the 
Apple Computer Company. 
Franklin and the Franklin 
logo are trademarks of the 
Franklin Computer Company. 

• • 
• • • -:-. " . • 

II II 
Store prices are strictly retail. 

For technical information and .... \e..\ .... \ 
in Wisconsin: 715·848·2322 ~\,~\\' 

~\SCO 
~"f,.s\Q~~!!!!!!!!!!!!!!!!!! 

II II II II II 
DRYX SYSTEMS, INC. 
205 Scott St. • P.O. Box 1961 

VVausau , VVI 54401 

- Int'l. Telex 
260181 ORY X SYS WAU 

O~Q~~ 
Circle 338 on inquiry card . 
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Bitmaps Speed 
Data-Handling Tasks 

Programming techniques employing bitmaps enhance the speed of 
list comparison and make short work of file searches 

Bitmaps are data structures that can 
speed data-handling tasks and 
reduce memory requirements in a 
variety of programming applications. 
Specifically, bitmaps-strings of 1s 
and Os-can make short work of 
ordered-list comparisons and file 
searches. 

This article describes programming 
techniques that evolved during the 
three years I spent developing a 
cross-indexing system called LITMAS 
(literature manipulation system). LIT­
MAS uses bitmaps extensively for 
data handling and disk files; it runs 
on the 6502-based Apple II. 

To present this material logically, I 
will begin by describing ordered lists 
and then bitmap representations of 
ordered lists. I will also illustrate the 
speed of bitmap operations when 
compared to alternative methods of 
processing and present the 6502 as­
sembly-language coding and 
documentation. I will conclude with 
sections on bitmap compression. 

Ordered Lists 
For our purposes "ordered list" 

means a set of nonnegative integers 
such as Ly = (Yll Y21 Y3' Y4 ... Yn), 
where each Y i > = 0 and where Yl < 
Y2 < Y3 < Y4 ... < Yn. 

For example, (1, 8, 16, 21) is an 
ordered list, while (1, 16, 8, 21) is a set 
that contains exactly the same ele­
ments but is not an ordered list. The 
elements 16 and 8 are out of sequence 
in the second set. 
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Ordered lists are often useful in 
computer operations. The ordering 
sequence minimizes the number of 
tests that must be performed when 
comparing one list with another. 
Suppose, for example, that you want 
to find the common members of two 
lists : Lx = (Xli X2, X3, X4 ... X ... ) and 
Ly = (Yll Y2, Y3, Y4 ... Y n). If the sets 
are not ordered, you must choose 
one set and compare each member of 
that set with each member of the sec­
ond set. If there are m members of 
the first set and n members of the 
second set, you must perform m x n 
comparisons between list members. 
If, however, the two sets are ordered, 
you need only perform m + n com­
parisons. Ordering permits you to 
read each set only once to determine 
common items. Sorting techniques 
and algorithms are important re­
search topics because of the time sav­
ings possible after the creation of 
ordered lists. A guarantee of order­
ing permits critical shortcuts in find­
ing, inserting, and deleting members 
of a list. 

An Algorithm for Examining Two 
Sequential Lists 

The following algorithm can com­
pare two ordered lists. The lists in 
this case are : 

List 1 = Lx = (Xli X2, X3, X4 ••• X ... ) 

List 2 = Ly = (Yll Y2, Y3, Y4 .. . Y n) 

In computer implementations of 
this algorithm, two memory locations 
serve as counters: a is the counter for 
Lx and b is the counter for Ly. The 
comparison is completed as soon as 
the algorithm has operated on all of 
the elements in either List 1 or List 
2, i.e., when either a exceeds m or b 
exceeds n. Assume that each list has 
at least one member. The algorithm 
steps are: 

1. a=O, b=O-Set the counters for 
each list to an initial value of zero. 

2. a = a+ 1 : b = b+ 1-Increment 
the list counters. 

3. If a > m, then quit-If a exceeds 
m, then there are no more 
members of Lx. 

4. If b > n, then quit-If b exceeds 
n, then there are no more 
members of Lyo 

5. Read X. : Read Yb-Read the next 
member of each list. 

6. If X. = Y b, then go to step 16-A 
match. Add this value to the 
answer list. 

(If step 6 fails, no match is found and 
either X. or Y b is larger than the other. 
After determining which list contains 
the smaller value, increment the 
counter for that list and read the next 
item in the list.) 

7. If X. < Y b , then go to step 12-If 
true, then X. is smaller, and the 
next member of Lx should be 
read. 



(If step 7 is not true, then Y b must be 
less than Xa. Therefore, increment b 
and read the next member of Ly.) 

8. b = b + I-Increment the counter 
for Ly" 

9. If b > n, then quit-If b exceeds 
n, then the entire list 'has been 
read. 

10. Read Yb-Read the b'h member of 
list Ly. 

11. Go to step 6-00 comparison. 
12. a = a + I-Increment the counter 

for list Lx. 
13. If a > m, then quit-If a exceeds 

m, then the entire list has been 
read. 

14. Read Xa-Read ath member of list 
Lx. 

15. Go to step 6-00 comparison. 
16. Write the value Xa in answer 

list-Update the answer list. 
Either Xa or Y b can be chosen 
since they are equal. (No discus­
sion of the manner in which 
answer list is maintained is 
presented here.) 

17. Go to step 2-Get the next list 
members. . 

Notice that each list member is ex­
amined one time and that the answer 
list is always ordered. 

This algorithm performs set inter­
section. A similar algorithm can be 
devised to do set union. The intersec­
tion of two sets is the set that contains 
items common to both sets. The 
union of two sets is the set of items 
contained in one, the other, or both 
lists. 

Notice that a single step in the al­
gorithm-step 6-compares the two 
values in each list. The remainder of 
the algorithm is bookkeeping-test­
ing for the end of lists and determin­
ing which list counter, a or b, should 
be incremented. Another method of 
comparison using bitmaps affords 
the opportunity to use machine-lan­
guage instructions to find the inter­
section and union of two ordered 
lists. 

Bitmaps 
A bitmap is a string of Is and Os. 

Each member of the bitmap has a 
position and a value, and each posi-

tion in the bitmap can take on the 
value 0 or 1. A bitmap of length 8 (a 
byte of memory) can represent any 
ordered list of the integers 0 through 
7. A value of 1 in a bitmap position 
means that the integer corresponding 
to that position is included in the list; 
a b in that position means that the in­
teger is not included in the ordered 
list. The bitmap 10001001 thus stands 
for the ordered list (0, 4, 7) (see table 
1). Table 2 provides some other 
examples. 

A single byte can be used to repre­
sent an ordered list of from 0 to 8 
elements in the range of integers 0 to 
7. Thus, the ordered lists ( ) and (0, 
1, 2, 3, 4, 5, 6, 7) can be represented 
by a single byte, as table 2 shows. 

In some cases, bitmaps may repre­
sent a memory savings over alter­
native methods of representing an 
ordered list. I will have more to say 
about such memory requirements 
when I discuss compression of 
bitmaps. 

Bitmaps for Comparisons 
Bitmaps provide an elegant 

method for comparing ordered lists. 
This method relies on the powerful 
AND and OR Boolean operations 
found in most machine languages. 
The results of the AND operation on 
2 bits equals 0 unless both bits are 1, 
and the result of the OR operation on 
2 bits equals 1 unless both bits are O. 
Table 3 shows the AND and OR oper­
ations performed on bitmap repre­
sentations of the two lists (0, 2, 5, 7) 
and (1, 3, 5, 6). 

If you are unfamiliar with Boolean 
operations, look closely at table 3. A 
bit-by-bit operation has been per­
formed vertically. Notice that the 
results are ordered lists. Hundreds of 
machine cycles would have been re­
quired to solve these problems using 
a standard algorithm. (For example, 
try using the 17-step comparison al­
gorithm to find the intersection of the 
two lists in table 3, keeping track of 
the number of increments and com­
parisons.) An assembly-language 
program to solve the same problems 
using bitmaps is much faster. If loca­
tion A contains a bitmap representa­
tion of (0, 2, 5, 7) and location B con­
tains a bitmap representation of (1, 3, 

01234567 - Position (0 through 7) 
10001001-Value (0 or 1) 

Table 1: The bitmap 10001001, which 
represents the ordered list (0, 4, 7) . 

Bitmap 

00010001 
11100001 
00111100 
00000000 
11111111 

List 

(3 , 7) 
(0, 1,2, 7) 
(2,3,4, 5) 
( ) (List with no members) 
(0, 1, 2, 3, 4, 5, 6, 7) 

Table 2: Bitmap examples and the cor­
responding lists. 

a. The intersection of two sets. 

Bitmap List 
10100101- (0,2,5, 7) 

Input AND 
01010110-(1 , 3, 5, 6) 

Result 00000100- (5) 

b. The union of two sets. 

Bitmap List 
10100101- (0, 2, 5, 7) 

Input OR 
01010110- (1, 3, 5, 6) 

I 
Result 11110111 - (0, 1, 2, 3, 5, 6, 7) 

Table 3: Boolean operations on the bitmap 
representations of two lists: (0, 2, 5, 7) and 
(1, 3, 5, 6). The bit-by-bit AND operation 
(a) yields a bit representing the intersec­
tion of the sets of elements in the two in­
put lists; the OR operation (b) yields a bit­
map representing the union of the two in­
put lists. 

5, 6), then a two-step program per­
forms the intersection: 

LOA A 
ANDB 

The first of these two statements 
loads the accumulator with the con­
tents of A. The second statement per­
forms an AND on the contents of the 
accumulator with the contents of 
memory location B. Only three 
machine cycles are required for each 
instruction, using a 6502 micropro­
cessor. Eight machine cycles are 
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Listing 1: The assembly-language code that performs the intersection of two 256-byte ordered 
lists. 

LDX #0 
LOOP LDA A,X 

AND B,X 

STA C,X 

INX 

CPX #0 

BNE LOOP 

Bitmap 
Position 

0 

2 

3 

4 

5 

6 

7 

Load the X register with O. 
Load the accumulator with the contents of address A 
modified by register X. The actual address to be used is A 
+ the contents of the X register. 
Perform an AND on the contents of the accumulator with the 
contents of the address B modified by register X. 
Store the result of the AND operation in the memory location 
C modified by register X. 
Increment the X register, i.e., add I to the existing contents 
of the X register. 
Compare contents of X register with number O. In the 6502, 
a wraparound occurs when the value 255 is incremented, i.e., 
255 + 1 = O. 
If the comparison of X with 0 is not equal to 0, then go to 
LOOP. 

Abbreviation Attribute 

SEX o = MALE 
1 = FEMALE 

MAR o = UNMARRIED 
1 = MARRIED 

TYP o = DOES NOT TYPE 
1 = TYPES 

COL o = NOT COLLEGE GRAD 
1 = COLLEGE GRAD 

FRN o = NOT FRENCH SPEAKING 
1 = SPEAKS FRENCH 

GER o = NOT GERMAN SPEAKING 
1 = SPEAKS GERMAN 

ITL o = NOT ITALIAN SPEAKING 
1 = SPEAKS ITALIAN 

RUS o = NOT RUSSIAN SPEAKING 
1 = SPEAKS RUSSIAN 

Table 4: The bitmap representation of an employee file . 

Bitmap Abbreviation- SEX MAR TYP COL FRN GER ITL RUS 

Employee 1 0 0 1 1 1 1 0 0 
Employee 2 1 1 1 0 0 0 0 1 
Employee 3 1 1 0 1 1 0 1 1 
Employee 4 0 0 1 1 0 1 1 0 
Employee 5 1 1 0 0 1 1 0 1 

Table 5: The bitmap construction for a personnel file. The abbreviations are defined in 
table 4. 

needed to compare bitmaps as op­
posed to hundreds of machine cycles 
required to compare ordered lists 
represented in some other fashion. 

A bitmap of length 8 is not a par-
o ticularly exciting data structure 
because it is limited to the integers 0 
to 7. However, by using a page of 
memory (256 bytes x 8 bits/byte = 

2048 bits), we can use bitmaps to rep­
resent ordered lists for the integers 0 
to 2047. Here we see the possibilities 
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for a much more powerful data 
structure. 

In extending our single-byte exam­
ple for intersection, we will use two 
ordered lists of 256 bytes. The first list 
begins at location A and the second 
at location B. We wish to store the in­
tersection beginning at location C. 
The assembly-language code in 
listing 1 performs the intersection for 
A and B. 

The union operation is analogous. 

Merely replace the instruction AND 
B,X with ORA B,X (perform an OR 
on the contents of the accumulator 
with the contents of location B 
modified by register X). 

Use of Bitmaps 
Perhaps the most familiar use of 

bitmaps in home microcomputers is 
in the disk operating system (DOS), 
in which each sector on a disk is 
given a particular position in a bit­
map. The use of a 1 in that place 
means that the sector is free and able 
to be used for a new file. The use of 
a 0 in that place means that the sec­
tor has been used and is unavailable 
for a new file. In the DOS applica­
tion, there are only two possible 
values for a sector, either used or 
unused-a binary attribute. 

A particular database may contain 
several binary attributes that can be 
handled with bitmap representa­
tions. Take, for example, a personnel 
file for a corporation that has exten­
sive European operations. Table 4 il­
lustrates the bitmap representation of 
such a file, and table 5 details the file's 
construction for five employees. 

Based on the table 5 data, em­
ployee 1 is an unmarried male with 
a college degree who can type and 
who speaks French and German but 
not Italian or Russian. Employee 2 is 
a married female without a college 
degree who can type and who 
speaks Russian but not French, Ger­
man, or Italian. Employee 3 is a mar­
ried female with a college degree 
who does not type and who speaks 
French, Italian, and Russian but not 
German. 

Notice that the table 5 structure is 
a matrix. The characteristics for an 
employee are stored horizontally. The 
vertical representation is also in­
teresting. Looking down the Typist 
column, note that employees I, 2, 
and 4 can type. Also notice that em­
ployees 2, 3, and 5 speak Russian, 
and so on. The columns are examples 
of inverted lists. The inverted lists in 
the personnel file enable the manager 
to easily find employees who have 
certain skills. 

Because the columns of the matrix 
form a bitmap, ~he AND and OR 
operations can be used on the col-
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Employee Intermediate 
Number RUS SEX Answer COL Answer 

1 0 0 0 1 0 
2 2 1 1 0 0 
3 1 AND 1 1 AND 1 1 
4 0 0 0 1 0 
5 1 1 1 0 0 

Table 6: The intersection of RUS, SEX, and COL columns of the table 5 bitmap construc­
tion. The answer indicates that only employee 3 is female, Russian-speaking, and a college 
graduate. 

dexing (or characterizing) employees, 
LITMAS characterizes an item such 
as a journal article, a client, or a 
35mm slide. The attributes used for 
indexing are called keywords. LIT­
MAS permits the definition of 512 
items per disk (analogous to em­
ployees in the previous example) and 
512 keywords (analogous to the col­
umn headings: SEX, COL, TYP). 
Any number of keywords may be at­
tributed to an item. The power of bit­
map searches becomes very evident 
in LITMAS, which can perform 60 in­
tersections or unions on a file of 512 
items in less than 20 seconds. 

umn representations. For example, a 
female Russian-speaking college 
graduate can be found by performing 
the following intersection: RUS AND 
SEX AND COL. The intersections are 
done serially, as table 6 shows. First, 
the intersection of RUS and SEX is 
performed, then the resulting in­
tersection answer is intersected with 
COL. 

because you can use a single bit in 
place of an entire field within a 
record . The bitmap scheme also pro­
vides a time-saving method for re­
trieving records that match search 
criteria. 

The examples discussed in the re­
mainder of this article use a bitmap 
matrix of length 256. Although 
smaller than the LITMAS matrix, this 
matrix can demonstrate bitmap 
calculations while allowing a single 
byte to represent a position number. 
In extending our discussion to larger 
matrices, we will have the opportuni­
ty to discuss the techniques for modi­
fying and compressing a bitmap. 

Extending Bitmaps to More 
Complex Systems 

In the personnel-file example, a 
single bit represents the presence or 
absence of an attribute. This scheme 
may result in space saving when 
you're constructing a database 

Bitmaps easily lend themselves to 
cross-indexing systems for literature. 
The LITMAS system, for example, 
creates a matrix similar to that pre­
sented for the personnel problem of 
the previous section. Instead of in- The rows in our matrix are bitmaps 
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Position 
Byte # 
Bit # in Byte 
Bit Value 

01234567 
Byte 0 

76543210 
00000000 

89 10111 21314 15 16 
Byte 1 

765432107 
000000000 

247 248 249 250 251 252 253 254 255 
By1e 31 

o 7 6 543 2 1 0 
o 0 0 0 0 0 000 

Table 7: Bitmap representation of items prior to indexing. 

of length 256; that is, positions 0 to 
255 are represented. This represen­
tation requires 32 bytes (32 bytes x 
8 bits/byte = 256 positions). Within 
LITMAS, each position in a bitmap 
row is associated with a user-defined 
keyword . Keyword number 0 is in 
position 0 of the bitmap; keyword 
number 1 is in position 1 of the bit­
map, and so on. As a new item is in­
dexed, the appropriate keyword posi­
tions are set from 0 to 1. Table 7 
shows the bitmap representation 
before indexing. 

The top row of table 7 specifies the 
position within the bitmap, 0 to 255, 
and the second row demonstrates the 
byte numbers corresponding to vari­
ous bitmap positions. Byte 0 contains 
positions 0 through 7, while byte 1 
contains positions 8 through 15, and 
so on. The third row shows the bit 
position within the byte. The high­
order bit is 7 and the low-order bit is 
O. The fourth row specifies a value of 
o in the bitmap row prior to index­
ing any item. 

In order to flip a bit from 0 to 1 at 

a particular position in the bitmap, it 
is necessary to locate the specific bit 
by tracing from position number to 
byte number and then to bit number 
within that byte. 

Beginning with a bitmap of all Os, 
it is necessary to change the Os to 1s 
in those positions corresponding to 
the attributes to be associated with 
the item. Suppose a bitmap-position 
integer corresponding to such an at­
tribute is contained in the POSN 
location. To determine the bit to be 
changed, you must determine the 
BYTE number and the BIT number 
within that BYTE. To find the BYTE 
and BIT numbers, divide POSN by 
8. The integer result of this division, 
i.e., BYTE = INTEGER (POSN/8 ), is 
the byte position in the bitmap. The 
remainder from the division, 
REMAIN=POSN-(8*BYTE), can be 
used with listing 2 and its code, 
which employs an OR operation to 
set the appropriate bit to 1. 

To perform the operation, we can 
load the Y register with BYTE and the 
X register with REMAIN. We then ob-

tain the BYTE member of the bitmap 
and perform an OR with it and the 
REMAIN member of the TABLE and 
store the result back in the bitmap, 
as the listing 2 assembly-language 
code shows. The OR operation sets 
the desired bit to 1 while other bits 
within the byte retain their previous 
values. 

In our calculation of BYTE and RE­
MAIN we used quasi-BASIC code. In 
assembly language there is a quick 
way to determine the BYTE and RE­
MAIN values. Because POSN is a 
single-byte integer, integer division 
by 2 is a right shift of the number, 
and division by 8 is three right shifts. 
The remainder, REMAIN, is the 
value of the 3 low-order bits of 
POSN, while the 5 high-order bits of 
POSN contain INTEGER. 

Our calculations thus become easy 
in assembly language, as listing 3 
illustrates. 

Sparse Matrix Problem 
It is clear that bitmaps are efficient 

for representing ordered lists when 

Listing 2: A method for setting a particular bitmap bit, given a byte 
number (the integer portion of a bitmap-position number divided by 
8) and a remainder. (The table indicates the bit position to be set for 
a given remainder.) 

Listing 3: The code for the calculation of BYTE and REMAIN. 

LDY BYTE Load Y register with the value BYTE. 
LDX REMAIN Load X register with the value 

REMAIN. 
LDA BITMAP,Y Load accumulator with contents of the 

address bitmap modified by the Y 
register. 

ORA TABLE,X Perform an OR on the accumulator with 
the contents of TABLE modified by X 
register. 

STA BITMAP,Y Store the accumu lator (result) back into 
the BITMAP. 

T ABLE-IOOO 0000 Remainder 0 sets 7th bit 
0100 0000 Remainder I sets 6th bit 
0010 0000 Remainder 2 sets 5th bit 
0001 0000 Remainder 3 sets 4th bit 
0000 1000 Remainder 4 sets 3rd bit 
0000 0100 Remainder 5 sets 2nd bit 
0000 0010 Remainder 6 sets 1st bit 
0000 0001 Remainder 7 sets Oth bit 
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LDA POSN Load the accumulator with POSN. 
AND #%00000111 Perform an AND on the accumulator 

with the binary value 00000111. The 
result of this operation will be to zero 
out bi ts 7, 6, 5, 4, and 3. Bits 2, I, and 
o remain as they were. 

STA REMAIN Store the result in REMAIN. 
LDA POSN 
LSR 

LSR 
LSF! 
STA BYTE 

Load the accumulator with POSN. 
Shift the accumulator to the right (LSR 
= logical shift right one bit) three 
times and ignore the bits which fa ll out. 
(Note that each LSR pushes a 0 into the 
high-order bit. 

Store the result of the shifts in BYTE. 
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The HARD DISK CONTROLLER for 

IBM PC and TI PROFESSIONAL Computers 

Whether you use MINISCRIBE, SEAGATE, SHUGART, TANDON, DISKTRON, 
SYQUEST, MAXTOR or others with ST506 compatible interface, this is the ONLY 
BOARD you need. 

It plugs right into the IBM PC, and features: 

• Parallel seek - allows overlap seeks between 
driv es 

• ECC generation/ check / correction 
• CRC generation/ check 
• Up to 4 disk drives 
• Write-protect each drive individually 
• CARTRIDGE CHANGED, CHANGE CARTRIDGE 

and CARTIDGE IN lines are provided to allow use 
of cartridge type disk drives 

• Compatible with 140 Mbyte MAXTOR drive 
• Programmable track format: data length is 

variable from 128 - 4095 bytes/sector 
• Data transfer rate 5 Mbits/sec 
• Multiple sector transfer 
• Multiple track transfer 
• Data scan, Data verify commands 
• DMA Data transferring 

HARD DISK SUBSYSTEM AVAILABLE Dealer's inquiries invited. 
Competitive Pricing For more information contact: 

zeaEX 
7343-.J Ronson Road • San Diego, CA 92111 • [619] 571-6971 

ZOBEX IS A TRADEMARK OF ZOBEX CORPORATION IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION 
TI PROFESSIONAL IS ATRAOEMARK OF TEXAS INSTRUMENTS CORPORATION 
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The Apple Users Gr'oup 
Software Llhr'<JI-Y Bonanza 
At truly affordable prices! 
For the tll'st time enjoy your 
Apple to It s tullest capacity, 
uSing speCially packed disks 
with Dver 60 outstanding 

r~~g;:a~a6bl:a,~~;" any other source) 

Each packed disk Includes an extenSive variety of 
Iflteresttng. usefuJ and entertaining programs 
Indispensable to aU computerlsts I Each mixed category 
packed disk Includes 
BUSINESS. EDUCATIONAL' DATA BASE • GAMES 
UTILITIES. SCIENCE' MUSIC' GRAPHICS' FINANCE 

Library Disks I. II and III are mixed categories Dedicated 
disks are 
• GAMES' UTILITIES • GRAPHICS • INTEGER • 
SCIENCE & TECHNOLOGY. Each packed disk is 
available for only S59.95 each. 

WHY PAY MORE? 
Order direct from this ad and Saue up to S150. Buy 

~~~~. ~~~; ~~b a~~~~:~ds ~~~ ~1s~9c9~b~nu$3dlsk 
~~~~16D6~ ~; ~:;~ ;~~~~~~~~ :~,; ~I~~S ~~~~rlng 
for a package price of only $ 3B9. Postage Paid! 

~!~ b~'nye~~ ;):;~~~~S~~I~ls 't1~~~~~'I~~:~t:H~ I~~~~\)I~ 
available, crn:le Readers ServICe Card lor OUI' complele r:a t<l lcll:l 

For Orders Only Call now ~lil.1 _ 
TOLL FREE: 1-800-327-8664 . . . V~ 
Florida: 1-305-987-8665 _ 

Compatible WIUI II, II .. . lie, III Ernul , and Frank lin Ace (For 3 3 DOS) 
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Qpcll~IPeLlr'~ 
Low, direct prices· Fast, direct service 

2532-450_ ....... _ ... $ 4 25 

2716-450 ..... _ ...... 3 20 

2732-450_ ........... 3 99 

2764-250 . . .......... 715 
41B4-150P ........... 4 78 

4164-200_ ...... __ ... 4 50 

6116-P3 .. _ ....... _ .. 4 30 

6116-LP-3 ...... ___ ._ 4 50 

Add S2 95 shipping 10 all orders. 2,6% far credit card orders 
o.EM • Quanlily discounts available· po. s on 
approval· C.O.D. O.K· Credit cords' FL residenls 
odd 5% lox · All new, no surplus, no seconds 

CPrices subjecl lo chonge. ) 
4920. Cypress SI , Suite 10.0., Tampa, FL 3360.7 

In FL, and for info., call 813-875-0.299 
FOR ORDERS ONLY, 800-237-8910 '.1 I III 

8AM-5PM EDT v,,,, 
! I 
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\I DISKETTES 
3M Scotdi BRAND 

AT SUPER LOW PRICES 
WE WILL SHIP YOUR ORDER 

WITHIN 24 HOURS AND WE PAY 
THE SHIPPING CHARGES 

Ifff/ 

,-.~ VIS< 

;;.,;::-~ CO D ACCEPTED 
DEALER INQUIRIES INVITED 

f~~1 CALL TOLL FREE 
. . ; ; , _ 800922-8193 

IN CALIFORNIA 
800 468-1068 

T.yco Bu.ine •• Form. 
Computer SuppUe. 
Posl Qfl ice B ox 605 
Ne wbury Park , CA 91320 
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ANALOG_DIGITAL 
DIGITAL_ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 

For additional details about the AO·l00·4 and other 
fine California Data corporation 100% individuall y 
tested , high reliability products, ci rcle t ile reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road, Suite C-l0 
Newbury Park , CA 91320 

(80S) 498-3651 
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SI NG LE BOARD COMPUTER ' ZSOA • 64KRAM • 2 SERIAL 
PORTS ' I CENTRON ICS PORT' SYSTEM TEST PROM 

TWO S" DISK DRIVES ' CPIM' COMPATIBLE ' SUPER FAST 
DISK ACCESS ' 32K SOFTWARE SPOOLER . DIGITAL 

PHASE LOCK LOOP ' WORKS·IN EITHER IBM STANDARD SO 
OR DO • OEM AND PRIVATE LABLES AGRE EMENTS 

ARE AVAILABLE' DEAL ER DISCOUNTS. 
MANUAL & SCHEMATICS $ 35 CYBERTEK CORP. 
BOARD KIT 1300 P.O. Box 1913 
CHASSIS KIT 5300 Hialeah , FL. 3301,.,913 
CPM + BIOS $150 Tel. (305) 386.4/50 
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APPlE n. I, VIC 20 
80 Col./64K 24K mem expo 

BARE BOARDS 

29.00 
• Includes printed PCB 
• Pict orial layout 
• You add parts and labor 

Assembled. 129.951 Assembled . 109.95 

Gemini 10X printer .... . .. , . . .... . . . . 315.95 
Parallel ca rd w /cabl e . . . .. ." .. . . . . 69.95 
Z80 Plu s . ,,, .. . , 

" " """' " 129.95 

"THE OPERATOR" 300 band modem 
doesn't requ ire serial card . So ftwa re and full 
documentati on inc luded. Interfaces with m ost 
communications softwa re inc lud ing AE PRO. 
Auto answer w /disconnect. 

I DATA-AITE 

149.95 CorporatIon 
3086 Wheeling St. 

I Aurora, CO BOO 11 
(303) 366-5267 
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the number of 1s in the list is almost 
equal to the number of Os_ If there are 
100 bits set to 1 and 156 bits set to a, 
a bitmap of 32 bytes can be used to 
represent a list containing 100 in­
tegers, As the number of 15 in the bit­
map declines toward a, however, the 
efficiency of the bitmap for memory 
use declines proportionately_ This is 
the sparse matrix problem that occurs 
when a matrix is filled with a great 
many more as than 1s. 

Suppose a bitmap of length 256 is 
used to represent the ordered list (1, 
254) _ The bitmap still requires 32 
bytes. Because a single byte of mem­
ory can be used to represent any 
number from a to 255, you could use 
2 bytes of memory to represent the 
two integers in the ordered list, a sav­
ings of 30 bytes over the bitmap 
method. 

In designing LITMAS files I con­
fronted a similar problem, I estimated 
that of 512 possible keywords, an 
average of 10 to 20 would be used for 
any particular item. I considered 
using lists in integer form and con­
verting to bitmaps prior to list com­
parisons. The same routine used to 
update a bitmap can be used to con­
vert an integer list to a bitmap, In 
such a case, the bitmap becomes an 
intermediate form of representation 
that still permits rapid manipulation 
of lists_ 

In the design of LITMAS, however, 
I took another approach and devel­
oped a series of algorithms for the 
compression and expansion of bit­
maps. A visual image of the files is 
that of an accordion. When the 
bellows is completely expanded, the 
files are ready for AND and OR oper­
ations, However, the bellows are 
stored on disk in a compressed for­
mat that guarantees that no bytes are 
a unless the entire bitmap is O. In this 
last case, only a single byte is 
required . 

Bitmap Compression 
The manner in which compression 

is accomplished is best illustrated 
with an example and a series of 
diagrams, Then I will explain the 
coding tricks used to accomplish the 
compression. 
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Now everyone can have the advantage of a full-color 
graphics system at a very affordable price. 

The Canon AS- lOO microcomputer gives you a choice of 27 
high resolution colors. Plus, its quiet color ink jet printer 
generates clean, crisp, impressive copies. 

And it isn't just the AS-lOO's vivid color that dazzles. It has a 
powerful, fast 16-bit microprocessor with standard 128K RAi\1. 

A choice of storage capacity that includes 5t;,1-inch mini or 
8-inch floppy disks, with hard disk drive also available. 

Operating systems CP IM-86'" or MS-OOSt that accept a 
wide range of software programs, including WordStar** (word 
processing), CalcStar";' (spreadsheet) and InfoStar";' (data base 
management) . 

Even a choice of color or monochrome green display unit. 
All of which make it the perfect tool for business and 

professional needs. 
The new Canon AS-lOO. It's so smart, it makes life simple. 

r-------------~~~ 

Canon U.S.A., Inc. I 
Systems Division 
One Canon Plaza, Lake Success, NY 11042 I 
Please send me more infonnation about the Canon 
AS·IOO Microcomputer. 

Nal11e' ___ ___ ---:-:::--_,--_____ _ 
(plc(I !;c print) 

Title _______________ _ 

Compa ny ___________ _ 

Address, _ _ _ _______ _ _ ___ _ 

City _ __________ _____ _ 

(Statel (Zip) 

I 
I 
I 
I 
I 

i 
I 

Canon : 
So smart, it makes life simple. I 

Phone ( 

L _______________ ~ 

.... CP/ M·8f) is a trademark of Digita l Research. tMS·DOS is a trademark of Microsoft . ··WordStar, u lkStar and InfoStar arc trademarks of MicroPro. 
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ANOTHER TECHNOLOGICAL BREAKTHROUGH FROM SHARP. 

THE HAND-HELD COMPUTER 
WITH POWERFUL CONNECTIONS. 

Now you can take 24K with you wherever 
SHARP you go-thanks to the new Sharp PC-lSOOA. 

EXPANSION It's the 8K hand-held computer that expands MODULE 
to a powerful portable 24K computer system 
when the optional 16K memory module is 
added. And because it's programmable in 

The PC-1500A 
also has a com­
plete library of 
plug-in software 
programs includ­
ing: Sharpcalc 

24K Basic, the most popular 
computer language, it 

(SK + 16K) gives you the power and 

(Spreadsheet), Finance, el 
Math, Electrical Engineering, ~ 
Circuit Analysis, Business Graphics, . 

capabilities to handle most scientific, 
engineering and management uses. 

j/l) • General Statistics, Statistical Distribution 
'(f~ and Graphics Development. 

"j 
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. ? CA 

B 'ID D iii II a .. II. iii E!l [!3 11!J 0 • 
• IIElIlElma.a 
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The optional CE-
150 Color Graphic 
Printer/Cassette 

~ Interface not only 
gives the system 

portable printing but also 
4-color graphic capabilities. And as a 

cassette interface, it can be connected with up to 
two cassette tape recorders-one for storage and one for recall. 

The CE-lS8's RS-232C Interface allows communication links 
to a wide variety of peripherals such as modems, 
bar-code readers, data bases, as well as other 
micro, mini or mainframe computers. 

INS 

I." 

~ 
Perhaps the only feature of 

. 

our portable computer system 
that won't overpower you is its 

l..--~.:...J price. It's not only less than 
you'd expect, it's probably hundreds of 
dollars less. So before you spend a lot 
of money and get a lot less computer, 
call toll-free 
for more 
information, 
dial (800)-
447-4700. 

Watch for our TV 
commercial to learn 
more about the latest 
advance in computer 
technology from 

Sharp. We fJ'······ replaced a half· million tranSIstors .. 
and diodes with one tiny "chip." ~ . J, 

FROM SHARP MINDS 
. COME SHARP PRODUCTS 

Sharp Electronics Corp., IO Sharp Plaza, Paramus, NJ 07652. Call for inlormation on custom applications: (201) 265·5600, ext. 4361. 
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Position 0 1 2 3 
Value 0 0 1 0 

15 16 17 
010 

127 128 129 254 255 
o 1 0 o 1 

Table 8: Bitmap representation of the list (2, 16, 128, 255) . Only 4 bits out of 256 are 
11Onzero. 

Compression Value 
Original Bitmap Representation =1 if byte not 0 

Byte 0 001 000 0 0 1 
Byte 1 o 0 0 0 0 0 0 0 0 
Byte 2 1 o 0 000 0 0 1 
Byte 3 o 0 0 0 0 0 0 0 0 
Byte 4 o 0 0 0 0 0 0 0 0 
Byte 5 o 0 0 0 0 0 0 0 0 
Byte 6 o 0 0 0 0 0 0 0 0 
Byte 7 o 0 0 0 0 0 0 0 0 

Byte 8 0 0 0 0 0 0 0 0 0 
Byte 9 0 0 0 0 0 0 0 0 0 
Byte 10 0 0 0 0 0 0 0 0 0 
Byte 11 0 0 0 0 0 0 0 0 0 
Byte 12 0 0 0 0 0 0 0 0 0 
Byte 13 0 0 0 0 0 0 0 0 0 
Byte 14 0 0 0 0 0 0 0 0 0 
Byte 15 0 0 0 0 0 0 0 0 0 

Byte 16 1 0 0 0 0 0 0 0 1 
Byte 17-23 0 0 0 0 0 0 0 0 0 

Byte 24-30 0 0 0 0 0 0 0 0 0 
Byte 31 0 0 0 0 0 0 0 1 1 

Table 9: The original bitmap representation of the list (2, 16, 128, 255), arranged as four 
groups of 8 bytes each, plus the compression value fo r each btJte. 

Table 8 shows a bitmap of length 
256 representing the ordered list (2, 
16, 128, 255) . Only 4 bits in the map 
are set to 1, meaning that there are 
252 Os. Almost all the bytes in the 
32-byte bitmap are 0 (see table 9) . The 
exceptions are easily calculated from 
our previous discussion . Note that 
table 9 includes a compression col­
umn. Look at each byte in the 32-byte 
bitmap. If that byte contains any non­
zero bits, we place the value 1 in the 
compression column. If that byte in 
the original bitmap contains all 0 bits, 
we place the value 0 in the compres­
sion column. Notice also that the 
bytes are broken up into groups of 8. 
Bytes 0 to 7 are grouped together, 
then 8 to 15, 16 to 23, and 24 to 31. 
Now, look at the compression values, 
written as a single row and arranged 
in four groups corresponding to the 
four groups of bytes in table 9: 

1. 10100000 
2. 00000000 
3. 10000000 
4. 00000001 

To optimize the compression, retain 
only the nonzero bytes from the 
original bitmap. Note that the com-. 
pression values fit neatly into 4 bytes, 
with every bit representing a cor­
responding byte in the original bit­
map. All zero values in a byte of the 
original bitmap are represented by a 
single 0 bit in the compression. By 
using a single 0 byte for a byte of 0, 
there is considerable memory 
savings. 

I elected to call the original, non­
compressed bitmap a zero-order bit­
map. Each bit in a zero-order bitmap 
stands for its corresponding integer 
in an ordered list. A first-order bit­
map is a single compression of a 

zero-order bitmap. The compression 
scheme has been used a single time. 
There is no need to stop at a first­
order bitmap; the compression can 
continue to other levels. Thus, a 
second-order bitmap is a doubly 
compressed structure, a third-order 
bitmap a trebly compressed struc­
ture, and so on. 

To return to our example, the first­
order bitmap is merely the linear 
string of compression values, bit 0 
representing the zeroth byte of the 
original map, bit 1 representing the 
first byte of the original, bit 2 
representing the second byte, and so 
on. In our example, the first-order 
bitmap is a string of 4 bytes. 

Our resulting shorthand represen­
tation of the original bitmap for the 
(2, 16, 128, 255) list is merely the 
4-byte first-order map (the compres­
sion values) together with the four 
nonzero bytes (bytes 0, 2, 16, and 31) 
of the original map. 

As a result of the compression, our 
32-byte original map has been re­
duced to 8 bytes. Within LITMAS we 
do not use any termination symbol 
between the first-order map and the 
original nonzero bytes. When multi­
ple compressions are used, it is nec­
essary to identify the number of com­
pressions and the length of the high­
est-order compression. Within LIT­
MAS, we frequently use a second­
order bitmap, which looks as follows : 

SECOND-ORDER MAP + NON­
ZERO MEMBERS FIRST-ORDER 
MAP + NONZERO MEMBERS 
OF ORIGINAL MAP. 

The second-order map is used to ex­
pand the first-order map, which is 
then used to expand the zero-order 
map. 

A Compression Algorithm 
Compression may appear difficult, 

but machine-language instructions 
come to our assistance. One useful 
instruction is ROL (rotate 1 bit left for 
memory or accumulator), illustrated 
here : 

C-7-6-5-4-3-2-1-0-C 

where C is the carry bit and the 
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numbers 0 to 7 represent bit positions 
within the memory or accumulator; 
o is the low-order bit and 7 is the 
high-order one. Note that the con­
tents of the carry are shifted into the 
low-order bit while each bit shifts left 

one position. The high-order bit 
drops out into the carry. 

It is possible to set or clear the carry 
bit and load the result into the low­
order position. Following the instruc­
tion, it is possible to test the carry bit 

Listing 4: The 6502 assembly-language code for compressing a 32-btJte bitmap. 

LOOP 

LOOPI 

LDX #0 
LDY #0 
LDA #1 
STA ROLBYT 
CLC 
LDA BITMAP,X 

BEQ LOOPI 

SEC 

ROL ROLBYT 

BCC BUMPX 

LDA ROLBYT 
STA FIRST,Y 

INY 

LDA #1 

STA ROLBYT 
BUMPX INX 

CPX #32 

BNE LOOP 

LDA ROLBYT 
CMP #1 

BEQ DOREST 

Initialize X and Y to 0. 

Load accumulator with number I. 
Store accumulator (I) in ROLBYT. 
Clear carry. Set carry = 0. 
Load acummulator with location BIT­
MAP modified by X. 
If the original bitmap byte equals 0, 
branch immediately to ROL instruc tion. 
Set carry. Set carry = I. We arrive at 
this instruction if BITMAP,X is not 0. In 
this case we wish to put a I in the 
carry bit prior to executing the ROL. 
The carry bit is placed in the low-order 
position of ROLBYT while other posi­
tions in ROLBYT are shifted left. The 
previous high-order position of ROLBYT 
falls into carry for testing. 
Branch on carry clear to BUMPX. If the 
carry bit is 0, the count is less than 8. 
If carry is set, the count is equal to 8 
and it is time to store ROLBYT in 
FIRST. 
Load accumulator with RO LBYT. 
Store accumulator (ROLBYT) in FIRST 
modified by Y register value. 
Increment Y register. Y = Y + I. In 
order to point to the next position in 
FIRST. 
Load accumulator with I and 
reinitialize ROLBYT. 

Increment X register. X = X + I. To 
point to next value in BITMAP. 
Compare X to 32. If X equals 32 than 
positions BITMAP + 0 to BITMAP + 
31 have been completely processed. 
If X is unequal to #32 then continue 
looping. 
If X = 32 then fall out of the loop. The 
next routine is more difficult. You must 
guarantee that the last value in the first 
order map is left adjusted. Eight shifts 
of ROLBYT are required in order to 
maintain the correct order within the 
first-order map. 
Load accumulator with ROLBYT. 
Compare accumulator (ROLBYT) with 
1. If ROLBYT equals I then Y has just 
been incremented and the original bit­
map was a multiple of 8 and you are 
done. 
If accumulator (ROLBYT) was equal to 
I , then you are done with compression. 
You are ready to read the original bit­
map and pick up the nonzero members. 
If ROLBYT was not equal to I, then 
ROLBYT must be shifted to the left as 
many times as necessary until the carry 
is equal to 1. 

Listing 4 continued on page 494 
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and determine the contents of the 
high-order position prior to the ROL, 
i.e., the previous high-order bit lands 
in the carry bit at the completion of 
the instruction. 

Because the carry bit is easily tested 
following the ROL operation, the 
ROL is very useful for counting to 8. 
To do so, first load a memory loca­
tion, M, with 1 and set the carry in­
itially to O. Then, perform eight con­
secutive ROL operations. After the 
eighth ROL operation, the carry goes 
to I, a condition that is immediately 
testable in a two-cycle operation. 

Listing 4 is the 6502 assembly-lan­
guage algorithm for accomplishing a 
compression of a 32-byte bitmap. The 
original bitmap begins at location 
BITMAP, and the first-order com­
pression bitmap is to be calculated 
and stored beginning at memory 
location FIRST. The memory location 
ROLBYT is used as a counter to 8 and 
also as the value to be placed in the 
first-order compression. The X index 
register is used as a counter for 
indexed addressing of BITMAp, and 
the Y index register is used as a 
counter for indexed addressing of 
FIRST. 

Bitmap Expansion 
In order to expand a compressed 

bitmap, you need to know both the 
order of the compression (number of 
compressions) and the length of the 
highest-order expression. In the 
previous section we were left with a 
compression of 4 bytes to which the 
nonzero members of the original bit­
map are appended, as follows: FIRST­
ORDER COMPRESSION + NON­
ZERO BYTES FROM ORIGINAL 
BITMAP. 

This expression is stored beginning 
at location FIRST. The length of the 
total expression is relatively unimpor­
tant . The critical pieces of informa­
tion are the length of the COMPRES­
SION as well as the ORDER of the 
compression. We restrict ourselves to 
the case of FIRST-ORDER compres­
sions. The length of the compression 
is stored in a location, LENGTH. The 
reconstruction of the original map is 
stored in contiguous memory loca­
tions beginning at BITMAP. 

We use three counters: 
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Listing 4 continued: 

CLC 

LAST ROL 

BCC LAST 

STA FIRST,Y 

INY 

DOREST LDX #0 

LOOP2 LOA BITMAP, X 

BEQ BUMPXX 

STA FIRST,Y 

INY 

BUMPXX INX 
CPX #32 

BNE LOOP2 

Clear carry. Prepare to zero out the 
low-order bits of ROLBYT. 
Accumulator contains ROLBYT. ROL 
the accumulator. 
Branch on carry clear (carry = 0) to 
LAST. Loop continues until carry is set. 
Now store the left adjusted accumulator 
in FIRST modified by Y register. 
Increment the Y register to point 1 
location past the end of the first-order 
map. 
When DOREST is reached, the first ­
order map has been constructed and 
placed in Y consecutive locations 
beginning at FIRST. Set up X register 
to read original bitmap. Y is already 
pointing to one position past the end of 
the compression that begins at FIRST. 
Read the next member of original 
bitmap. 
If the byte from the original is 0, it is 
ignored. If not equal to 0, it is added to 
the end of FIRST. 
Store the nonzero byte in next location 
in FIRST. 
Increment Y to point to the next byte in 
FIRST. 
Increment X. 

. Compare X to 32. If X equals 32, the 
original bitmap has been completely 
read. 
If X is less than 32, return to LOOP2 
and read the next member of the 
original bitmap. 

Listing 5: The 6502 code for expansion of a first-order map. 

LDA #0 
STA FCTR 

TAY 

LOA LENGTH 

STA NZCTR 

Load accumulator with O. 
Store accumulator in FCTR. The 
pointer into FIRST is set to O. 
Transfer accumulator to Y register. 
Zeroes Y register, the pointer into 
BITMAP. 
Load accumulator with LENGTH. The 
nonzero members of the original bitmap 
are stored beginning at FIRST + 
LENGTH. 

Memory map at beginning of processing for the compressed expression: 

FIRST-ORDER COMPRESSION ... NONZERO BYTES OF ORIGINAL 
r 

FCTR 

CMPRES LOX FCTR 

CPX LENGTH 

BEQ END 
INC FCTR 

LOA FIRST,X 

STA TEMP 

LOA #1 
STA ROLBYT 

LOOP LDA #0 

STORE 

END 

ROL TEMP 

BCC STORE 

LOX NZCTR 

INC NZCTR 

LDA FIRST,X 

STA BITMAP,Y 

INY 
ROL ROLBYT 
BCC LOOP 

BCS CMPRES 

NZCTR = FIRST + LENGTH 

Load X register with contents of FCTR. 
Setting up to read next member of the 
first -order compression. 
Compare X with vplue of LENGTH. 
When X = LENGTH, processing is 
complete. 
Branch on Equal to END. 
Increment FCTR. FCTR = FCTR + l. 
To set up counter for next pass through 
CMPRES loop. 
Load accumulator with FIRST modified 
by X register. Gets next byte from 
FIRST. 
Store accumulator in TEMP. TEMP is a 
location that will be used to process the 
compression. 
Load accumulator with l. 
Store accumulator (1) in ROLBYT. 
ROLBYT wi ll be used to count to 8. 
Load accumulator with O. To be used 
for insertion into bitmap in case where 
compression bit is equal to O. 
Rotate Left TEMP. Pushes high-order bit 
into carry for testing. 
Branch on carry clear to store. If carry 
= 0 then 0 (in accumulator) should be 
placed in BITMAP. If carry = I then 
we read the next nonzero byte from the 
original bitmap. 
Load X with NZCTR. Set up X register 
with current pointer for nonzero 
members of original bitmap. 
Increment NZCTR. Set up NZCTR for 
next iteration. 
Load accumulator with contents of 
FIRST modified by X. 
Store accumulator in location BITMAP 
modified by Y register. 
Increment Y to set up for next STORE. 
Process the counter ROLBYT. 
Branch on carry clear to LOOP. Carry 
will be clear until eighth iteration. 
Branch on carry set to CMPRES. After 
the eighth iteration, must set up next 
byte of compression and reset ROLBYT. 
Arrive here when FCTR equals 
LENGTH. 

1. FCTR is the counter into the 
FIRST-ORDER COMPRESSION. 

2. NZCTR is the counter into the 
NONZERO BYTES. 

BYTES of the original map. Listing 5 
provides the 6502 code for expansion 
of a first-order map. 

As the sparseness (number of as 
compared to Is) of the bitmap in­
creases, the efficiency of the bitmap 
for data encoding is compromised. 
Our compression technique may 
solve this problem for some applica­
tions .• 

3. Y register is a counter into 
BITMAP. 

Because the 6502 has only two index 
registers, we have to use our counter 
locations to set the index registers. 

We have elected to use the X 
register for the FIRST-ORDER COM­
PRESSION and for the NONZERO 
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Summary 
Bitmaps are an efficient data rep­

resentation for performing set opera­
tions on ordered lists. The binary 
nature of the file allows the program­
mer direct use of the AND and OR 
functions. In some cases, bitmaps 
may also represent an optimal nota­
tion for an ordered list . 

Eric Sohr, MD, is chainnan of the Department 
of Family Practice at Saint Vincent Hospital, Bill­
ings, Montana. He received his MD at the Univer­
sihJ of Maryland in 1969 and has spent the last four 
years designing the LITMAS system. He can be 
reached in care of LITMAS, Worden , MT 59088. 

Circle 380 on Inquiry card. --. 
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910 ... 
912 .. 
920 
925 . 
950 . 
970 . 

TERMINALS 
.. .. 5559 .00 
.... 5689 .06 
.... 5739 .00 

.. ...... 5719 .00 
.. .. 5929 .00 

. ...................... CALL 

COMPUTERS 
.. 51 099 .00 

... . .. .. .. .... ....... S2699 .00 
.. SI949 .00 

....... 54695 .00 
.. S4999 .qO 
.. 59199 .00 

....... S3399 .00 
................. CALL 

MOOEMS 
HAYES 

Smart . .. 5219 .00 
Smart 120011200 Baud) .. S519 .00 
Chronograph . . .......... $199 .00 
Micromodem 100 .. . 5309 .00 
Micromodem II . .. ...... 5279 .00 
Micromodem II (with term) ... 5299 .00 

. Smart Com II . . .. 599 .00 
Smart 1200B . . 5469 .00 

NOVATION 
J·Cal . . 5119 .00 
Cal. . . .. 5144 .00 
D·Cal . . SI59 .00 
103 Smart Cal .............. 5189 .00 
Apple Cat \I .... 5279 .00 
103/ 212 Smart Cat ......... 5439 .00 
212 Apple Cat II ............ 5609 .00 
Apple Call1212 Upgrade .... $309 .00 

ANCHOR 
Mark.! IRS·232) .. . S79 .00 
Mark II (Atari) ................. 579 .00 
Mark III IT.. I. 99) .... .. . SI09 .00 
Mark IV ICBM· PET) ........ 5125 .00 
Mark V (Osborne) ............. $95 .00 
Mark VIIIBM· PC) .. .. ... 5179 .00 
Mar1<VII (Auto Ans/Auto Dial) ... 5119 .00 
Mark VIII . $269 .00 

... 599 .00 
........... S9 .00 

.... 5369 .00 

HI" 75 • . .. . .. . .. . . $749.00 
HP41C . . 5146 .00 
HP 10C . .. 552 .00 
HP llC . .. 569 .00 
HP 12C . .. ...... 592 .00 
HP 15C . 59 2, 00 
HP16C , ... " .... " .. 592 .00 

For HP41 /41CV 
HPIL Module ., .. . . , ... . . 
Hr IL Cassette or Printer . 
C ,. rd Reader. . 

liE , " ........... 51369 .00 
IIE ·2 . . ..... 51649 .00 
IIE ·3 .. . ..... 52399 .00 
IIE ·4 . . ..... $3199 .00 
PC· E . . .• .. • . .. .• . •. .. . .. 51579 .00 
PC· l ..... $2399 .00 
PC·2 . . ...... $2799 .00 
PC·XL ....... .. ...... . ...... 53599.00 
1620 ....... $3599 .00 
1630 . .. .. 55499 .00 
1640 ...... 56499 .00 
Cyma Software ................. CALL 

MONITORS 
AMOEK 

300G ........................ 5149 .00 
300A . .. 5159 .00 
310A .. .. ... 5169 .00 
Color I . $279 .00 
Color I plu s ..... $299 .00 
Color II .. . ....... 5399 .00 
Color III . . ......... 5349 .00 
Color IV ..................... 5999 .00 

USI 
PI 1. 9 " G .. 599 .00 
Pi 2 . 12" G .................. 5119 .00 
Pi3.12"A ...... 5159 .00 
Pi4 . 9 .. A .................... 5139 ,OO 
1400 Color . .. ... $299 .00 

ZENITH 
ZVM 122A.. . $119 .00 
ZVM 123G . . $1 09 .00 

SMC 
12" Green ........... ' ......... $85 .00 
9191 13" Color .. $299 .00 

TAXAN 
12 N Green .................. $1 29 .00 
12 A Amber . . S1 3 9 .00 

PANASONIC 
TR 120 Hi-res . Green ....... 5149 .00 
CT 160 Dual Mode Color ... 5279 .00 

NEC 
JB 1260 . . 5119 .00 
JB 1201 . .. ..... 5149 .00 
JC 1212 . .. ..... $299 .00 
JC 12·202 . .. 5299 .00 
JC 1203 ..................... 5469 .00 

GORILLA 
12 ' Green , ........ 589 .00 

EPSON 
COMPUTERS 
aX·l0 ...... . .................... CALL 
HX·20 . . ........ CALL 

TI-40 

COMPACT 
COMPUTER 

$209 
TIMEX 

SINCLAIR 
1000 

16K Mern0rY . 
2040 Printer 
Vu ·Calc . 

.. ....... 544 .95 
. 599 .95 

. .... 517 .9 5 

.. $1799 

PERCOM/TANOON 
ORIVE 

5 '1." 320K Floppy ........... $279 .00 
S meg hard w / controller ", 51495 .00 
10 me g hard w/ conlro ller. .. 51795 .00 
15 me g hard w /contro ller, .. 52195 .00 
20 meg hard w /controller .. 52595 .00 

AMOEK 
310A Amber Monitor ....... $169 .00 
OXV' 100 Plotter ., ....... $599 .00 
Color \I ...................... $399 .00 

AST RESEARCH, INC 
SIXPAKPLUS.64K· 
ctock.serial.parallel . . .. ... . S299.00 
clock.serial.parallel.gameport .. $339.00 
MEGAPLUAI I· 64K. 
clock.serial. ~arallel ... , .... $339 .00 
clock,serial.parallel.gameport .. S379 .00 
clock.2 serial p~arallel . gameport .$419 .00 
CDMBOPLUSII .64K· 
clock . serial. ~arallel .. . .. ... $299 .00 
I/ OPLUSII· i 
clock .serial.parallel ........ $145 .00 
clock.serial .parallel .gameport .. S179.oo 

PROFESSlbNAL. SOFTWARE 

PC Plus Word Processing ... 5319 .00 

MICRO PRO 
Word Star/ Mail Merge ...... $319 .00 
IntoStar . : . 5299 .00 
Spell Star .. . .5159.00 
CaIlStar. ...... . ... . .......... $159 .00 

MICROSTUF 
Crosstalk . . 5139 .00 

MICROSOFT 
Multiplan . . . $199 .00 

ASHTON-TATE 
D· Base 1\ .. .., ............. $419 .00 

IUS 
EasyWriter II , " ...... $209 .00 
EasySpelier , .. 51 29 .00 
EasyFi ler . , ..... 5129 .00 

CONTI.NENTAL.. SOFTWARE 

1 sf C lass Mail / Form Letter ... 589 .00 
The Home Accountant Plus ... $1 09 .00 

SYNAPSE 
Fi le Manager ................ $119 .00 

LOTUS 
123 ......................... 5369 .00 

File 
Report 
Graph 
Write 

PFS 
APPL.E 
589 .00 
589 .00 
589 .00 

n / a 

KRAFT 

IBM 

599 .00 
589 .00 
$99 .00 
599 .00 

I BM Joystick , ......... 555 .00 
IBM Paddles.. , S39 .00 

RAM .. ....... CALL 

PC-1500A $169.00 
Pocket COlT1puter 

PC-1250A ........ $S9.00 
125 Printer/ Micro Cassette ... 5129 .00 
150 Printer/ Plotter/Cassette . . . 5172 .00 
152 Cassette Recorder ...... $62 .00 
155 8K RAM . .. ....... $94 .00 
158 8K RAM Battery ........ $129 .00 
161 16K RAM .... . 5139 .00 

MBC·555PC . . . 5795 .0 0 
MBC 1100 . .. 51599 .00 
MBC 1150 ... .. .. 52099 .00 
MBC 1200 . . 5 1999 .00 
MBC 1250 . . 52399 .00 
FDD 3200'320K Drive ...... 5 399 .00 
FDO 6400·64K Drive . .. .... . 5499 .00 
PR 5500 Printer 

PRINTERS 
EPSON 

MX80 FT. MX100. RX60 . 
FX80. FX 1 00 . 

OKIOATA 
82 . 83 . 84 . 92.93 . 

STAR 

. CALL 

CALL 

STX 80 . .. .......... 5169 .00 
Gemini 10X . . .. 5299 .00 
Gemi"i 15 . .. S479 .00 
Serial Board.. . ......... S7 5. 00 

SMITH CORONA 
. Tp· l .. $469 .00 
Tp·2 . .. .... . CALL 
Tractor Feed ., ..... S119 .0 0 

C.ITOH 
Gori lla ......... . . . 5209 .00 
Prowriter 8510P ............ S379 .00 
Prowriter 1550P . . . . S689 .00 
Starwriter F1Q·40P ........ $1149 .00 
Printmaster F10'55P , , ... 51569 .00 
Tractor Feed . . .......... $199 .00 

OAISYWRITER 
2000 Letter Quality. . . ... S 1149 .00 
2S00 ... NE;W . .. .. CALL 
Tractor Feed ., ......... 5109 .00 

OIABLO 
620 . 
630 .. ... 

. $949 .00 
.. ...... 51769 .00 

lOS 
Call for ALL Configuration s on 

IDS PRISM PRINTERS . 

NEC 
8023 .. 
8025 . 

.. ................... $399 .00 
.. ............... 5729 .00 

.. ...... . .. .. .... . 51449 .00 3 510 ... 
3530 . 
3550 . 
7710/ 7730 .. 

... 5149 9 .00 
.. 51799 .00 

............ 519 9 9 .00 

BMC 
401 Letter Quality . .. S699 .00 

BROTHER 
Comriter \I Printer .......... S499 .00 

CABL.EB & CONNECTIONS 

Atari to Parallel. , $29 .00 
Alari to Serial. .......... 529 .00 
Apple to Parallel ... , ... , ..... 569 .00 
Apple to Parallel/Graph ic s .. . $99 .00 
Apple to Serial ......... 589 .00 
IBM to Parallel .......... $35.00 
IBM to Ser:ial ............... S29. 00 
Parallel to ParalleL .. " . S29 .00 
Serial 10 Serial . .,. 529 .00 
Grappler Plus ..... S 129.00 
PKASO . . 5139 .00 
Atari to Modem Cable ....... 529 .00 
CBM 64 to IEEE Board ...... 579.00 
Apple 8o-Column Card . . . . . 5159 .00 
CBM Pet to Parallel ... , ..... 599 .00 
CBM Pet to Serial .... , ....... $89 .00 

PAPER 5UPPLIES 



CALL 
ACE 1000 Color Computer 

ACE 1100 Drive & Cover tor ACE 1000 
ACE' 200 Computer with Oisk Dr ive 
ACE PRO PACK : 

ACE 1000. Disk Drive . 
80 Column Card, ACECalc & 

ACEWriter II 

MICRO-SC I 
Apple & F ranklin 

A2 . 
A40 .. 
A70 . 

.... 5249 .00 
. ....... $349 .00 
. ....... 5459 .00 

C2 Controller . . .. 579 .00 
C47 Controller ............... S89 .00 

R A N A 
Elite I (Apple/ Franklin) ..... $279 .00 
El ite II (Apple / Franklin) ... CALL 
Elite III (Apple/ Franklin) ...... CALL 

VISI C ORP 
FOR APPLE . IBM & FRANKLIN 

Visidex . . S 169.00 
Visi lile .. .. S 189 .00 
Visiplot. . 5159 .00 
Visi lerm . . ... $89 .00 
Visitre nd/ Plot .. . 5229 .00 
Visi Schedule . .. 5229 .00 
De sk top Plan .. . ...... S 189.00 
Visicalc {Apple . IBM. CBM) ... 5179 .00 
Visicalc 4 (IBM) . . .... . 5209 .00 
Vlslca lc Advanced lie .. . 5309.00 
Stretch Calc . . .. 589 .00 
Vislcorp prices for I BM may vary slightly. 

L.JK 
letter Perfect Apple ....... 5109 .00 
Data Perfec t Apple . S75 .00 

AXLON 
Apple/ Franklin 128K Ram ... 5299 .00 
Apple / Franklin Ram Disk .. 5729 .00 

MPC 

WICO 
Joystick . 
Famous Red Ball . 
Power Grip . 
Three-Way Deluxe . 
Ata ri/VIC Trackball _. 
Apple Trackball . 

... 521.95 
..... 523 .95 

.. 521 .95 
... 522 .95 

........ 534 .95 
.... 559 .95 

KRAFT 
Atari Single Fire . 
Atari Swi tch Hitter 
Apple Joystick 

Paddles . 

.. 513 .00 
.... 516 .00 

.. 544 .00 
. ... 539 .00 

APPLE/ FRANKLIN 
1 . Choplifter ... .. 527.00 
2 . Bank Street Writer .. . .. 555 .00 
3 . PFS : File . ..589 .00 
4 . Visicalc . .. .... S179.00 
5 . Home Accou ntant . . . . .. S55 .00 
6 . Zaxxon . . 529 .00 
7 . Most Amazing Thing . . S28 .00 
8 . Visilile . .. ..... 51 89 .00 
9. Fathoms 40 . .. .... $19 .00 
10. Deadl i ne .. .. .... 535 .00 
11. PFS : Report ... S89 .00 
12 . Zork III ..... S29 .00 
13 . Frogger . .$24 .00 
14 . Face make r . .. ....... S24 .00 
15. Snooper Troops # 1 . .. $32 .00 
16 . Delta Drawing . . .... 535 .00 
17 . Castle Wollenstine ....... 524 .00 
18. . ....... $29 .00 
19 . . ...... $19 .00 
20 . . . $26 .00 

~I~~~~ 
CaMS4 ... $219 
VIC 20 ....... $99 

C ALL ON 
Exec u tive 64 Portab l e 

1520 Color Pri nter/ PlaHer ... $169 ,00 
152580 Column Printer ... 5219 .00 
1526 . . .... 5319 .00 
1530 Datasette. . ....... 569 .00 
1541 Single Disk Drive ..... S249 .00 
1600 VIC Modem .. .. 559 .00 
1650 AD/ AA Modem . . S89 .00 
1701 14" Color Monitor . . S249 .00 
Pet 64 ....... 5569 .00 
Pet 4032 . . 5599 .00 
CBM 8032 .. . 5599 .00 
Super Pet . . 5999 .00 
B128 .80 .. . 5769 .00 
BX256-80 . .5969 .00 
2031 . . . 5299 .00 
4040 ... .. 5699 .00 
8050 .. . 5949 .00 
8250 . . 51199 .00 
9060 . . .. 51999 .00 
9090 . $2199 .00 
4023 . .. 5379 .00 
6400 .. . 51399 .00 
64K Upgrade . . ... 5269 .00 
Spel l Master . . .. S 149 .00 
Z. Ram . .5549 .00 
Silicon Office . . S749 .00 
The Manager . . ..... S209 .00 
Soft Rom . . . . S129 .00 
Jinsam. ...... .. ... . ....... .. . CAll 
Call Resu lt64 ... . ........... S139 .00 

P ROFESSIONAL 
SOFTWARE 

Word Pro 2 Plus .. ... 5159 .00 
Word Pro 3 Plus ... 5189 .00 
Word Pro 4 Plu s... $279 .00 
Word Pro 5 Plu s .. 5279 .00 
InloPro .. . 5 179.00 
Administrator . . ....... $399 .00 
Power , . $79 .00 
Word Pro 64 Plu s. . ....... $65 .00 

CAROCO 
for V I C 20/ 64 

Light Pen . . $32 .00 
Cassette Interface . . . . 529 .00 
Parallel Printer In terlace .... $69 .00 
3SIot Expans. Interface (20) .. _ S32 .00 
6SIot Expans . Interface (20) . . . S79 .00 

ATARI HOME COMPUT ER )1'- r= ... ----=-------------.. 
.... ,1.1 ~ r! ~-, " ,', • ..J ,_ 

" .~' '~J j'. ..! • J •• , (J "I l , I 1 • 1 

ATARr 
-=--~------~--~--------~ 

ATARI600XL. $149 
ATARIBOOXL. $269 
ATARI 1200XL ... . .. . ... CALL 
ATARI400 
ATARIBOO 

1010 Program Recoraer . .S74 .00 
102040 Col . Printer/ PlaNer .. 5249 .00 
102580 Col. Prtnter .... . ... 5449.00 
1027 leNerQuality Printer ... 5299 .00 
1050 Disk Drive . ... 5379 .00 
1030 Di rect Connect Modem ... CAll 
CX30 Paddles. .. 512 .00 
CX40 Joyst ick. . ... S8 .00 
CX42 Remote Joystick . . CAll 
CX77 Touch Tablet . . . . .. 569 .00 
CX80 Trak Ball. . ..... 549 .00 
CX85 Keypad . . ...... S 1 05 .00 
CX 41e Home Manager ....... S69 .00 
CX488 Communicator II , .. S229 .00 
KX7098 Atari Accountant ... 5209 .00 
KX7101 Enterta i ner . . 569 .00 
KX7102 Arcade Champ ...... 575 .00 

ALIEN 
Atari Voice Box . . .... 5119 .00 
Apple Voice Bo x ............ S 149.00 

MEMORY BOAROS 
Adon 32K Ram . . . S59 .00 
Axlon 48K Ram . . .. S99 .00 
Axlon 128K Ram . . ... 5299 .00 
Intec 32K Board . . ..... S59 .00 
Intec 48K Board . . .. 585.00 
Intec 64K Board (400 only) ... $99 .00 
Intec Real T ime Clock , ...... 539 .00 

OISK & CART HOLOERS 

Flip·n -File 10 , . 54 .00 
Flip-n ·File 50 . . .... $19 .00 
Flip-n -File 400/800 Cart ..... S19 .00 

CALL 
CALL 

[~EFH1()M ) 
OISK DRIVES FOR ATAR I 

ATBB·S1. . . $369 .00 
AT88·Al . . ............. 5299 .00 
ATBB·S2 . . $569 .00 
ATB8·S1 PO .. . ........ 5469 .00 
AT8B-S2 P O ..... ......... . $669 .00 
ATBB-OOA ... . $139 .00 
AT44·S1 . . . ...... $579 .00 
AT44·S2 ....... $969 .00 

TEXAS INSTRUMENTS DR IVE 
TX 99-51 .... $349 .00 

R AN A 
1000 Atari Disk Dr ive .. . $319 .00 

FLOPPY O I SKS 
MAXE LL 

MO· t . . 532 .00 
MO-2 . .......... . . . . .. 544 .00 
FO- t(B ·) . . ... $40.00 
FO·2(B ·· OS DO) . . .... 550 .00 

ELEPHA N T 
5 1/ .. ·' SS SO . 
5 1/ .... SS 00 
5'/ .... OS 00 . 

VERBAT U M 
5 1/ .. .. S5 00 . 
5 1f .. .. OS 00 . 

HEAO 
Disk Head Cleaner 

C.IVI'.O. TOP aD 
CBM 64 ATARI 

1. Word Pro 64. ... 565 .00 1 . Donkey Kong. ...... 539.00 21 . Crush. Crumble& Chomp .. $24.00 

2. Jumpman . .. 529 .00 2 . Zaxxon .. ..529.00 22 . Wayout ........ ... ........ $27.00 

3 . Gorl (20/ 64) .. 514 .95 3 . E .T . P,hone Home . S39 .00 23 . Zo rk II .. 529 .00 

4 . Microspec Data Base 64 .. . 569 .00 4 . Miner 204ger . . 535 .00 24 . Vis lcalc . . ........... St 59 .00 

5 , logo 64 . . 539 .00 5 . Dig Dug . . 533 .00 25 . Atari Writer . . ............. 579 .00 

6 . Microspec Gen. ledger64 . . 579 .00 6 . Choplitter . ...... 529.00 26 . Three lillie Pi9S . . .... S25 .00 
7 . Zork 111. . . .• .. .. 529 .00 7 . Donkey Kong . Jr . . 539 .00 27. Upper Reaches of Apshai ... 516 .00 
8 . Frogger (64) . . . .. 523 .00 8 . Canyon Climber . . . ... 525 .00 28 . Star bowl Football . . ... . 524 .95 
9 . Quick Brown Fox(20/64) . . 549 .00 9 . Snooper Troops #2 . · . 534 .00 29 . Drelbs . . .. $26 .00 
10. Shamus .. ..... 529 .00 10 . Word Wizard .. ..... 559 .00 30 . Pro tector ................. S34 .00 
11 . Deadline .. . 529 .00 11 . Picnic Paranoia ... $34.00 31. Frogger ... .. . ... $25 .00 
12 . Assembler 64 . .. . 514 .95 12. Jumpman . · .$29 .00 32 . lunar l eeper . . .524 .00 

13 . Zork I I .. ....... . 529 .00 13. Shamus ..... 534 .00 33 . W izard of War .534 .00 

14 . 3-0 Man . ..... 514 .00 14 . letter Perfect . .. S109 .00 34 . Kindercomp . . .. 521.00 

15 . Protector . ...... . 532 .00 15 . File Manager 800 .,. . S69 .00 35 . Moon Shutt le . ....... $22 .00 

16 . .. . 529 .00 16 . Preppie . .S24.00 36 . Home Accountant . . . .... 555 .00 

17 . . 514.95 17 . Astro Cha se .. .525 .00 37 . . ....... 529 .00 
... . 511.00 18 . Blade/ Black Hole . · . S27 .00 3B. . ...... 539 .00 
... 519 .00 t9 . 533 .00 39 . .................. 526 .00 

. 532 .00 20 . ... $25 .00 



These people represent more than one million customers who count on Emery to deliver everything from a 
contract or a computer chip-all the way up to a large automotive part. 

No matter what America's shipping needs are, Emery provides reliable, on-time delivery to over 96,000 
communities across the country. Emery features next day service with your choice of AM or PM delivery times. When 
savings are more critical than time, we offer a second day service, too. 

And in an emergency, one call will speed Emery Same Day Service into action-with results by the end of the 
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Simplified Program 
Interfacing 

By using jump and data tables, this technique overcomes the 
drawbacks of traditional methods of interfacing programs 

You can employ a programming 
technique based on jump and data 
tables to simplify the interface be­
tween two programs when at least 
one of them has fixed entry points 
and data addresses. Most of the ex­
ample programs presented here are 
written in BASIC and execute USER 
calls to assembly-language subrou­
tines. Although these programs use 
Microsoft BASIC and Z80 mnemon­
ics, you can easily adapt the tech­
nique to other languages or proces­
sors. The versions presented should 
suit the needs of both cassette and 
disk users. 

The Standard Interface 
The most obvious, hence most 

common, technique programmers 
use to interface a BASIC program to 
assembly-language subroutines is 
shown in listing 1. The BASIC pro­
gram calls each assembly-language 
subroutine directly at the location at 
which the routine resides in memory. 
Typically, data is passed between 
programs using BASIC PEEKs and 
POKEs to data areas located some­
where within or following the sub­
routine that uses the data. This com­
mon technique produces functional 

by Raymond F. Irvine 
programs; however, it is cumbersome 
to use during the development and 
debugging process . Usually, any 
change to an assembly-language 
routine results in the shifting of ad­
dresses following the change. This 
shift, in turn, frequently affects 
BASIC entry points and data-transfer 
locations. 

Listing 2 demonstrates how adding 
only one line of assembly-language 
code can force several changes to a 
BASIC program. This need to modify 
the program can be a nuisance, es­
pecially to cassette users who do not 
have the option of using hexadecimal 
notation in BASIC and must convert 
each address to decimal form . Be­
cause the typical process of testing 
and debugging a program results in 
several such iterations, any means of 
reducing the impact of assembly-lan­
guage changes on the BASIC inter­
face makes the overall task much 
easier for the programmer. 

The standard technique is ineffi­
cient because the programmer is 
making direct calls to routines that 
are embedded within code that is 
subject to frequent changes. This 
situation is similar to the one that 
confronts a programmer who assem-

bles his programs by hand or who 
uses a simple assembler that does not 
recognize labels. Each time he 
changes some code, he must update 
addresses throughout his program to 
compensate for his changes. The use 
of such direct references to address 
locations forces the programmer to 
assume this time-consuming chore. 
On the other hand, an assembler that 
allows use of labels permits a pro­
grammer to concentrate on his pro­
gram and to use labels that indirect­
ly refer to memory locations; the 
assembler itself keeps track of the ad­
dresses. Although the technique pre­
sented here doesn't provide labels 
that can be recognized by both BASIC 
and the assembler, it does make use 
of a form of indirect addressing that 
lets the assembler do most of the 
work to virtually eliminate the impact 
of assembly-language changes on a 
BASIC program. 

Jump and Data Tables 
The BASIC/assembly-language in­

terface can be improved by restruc­
turing the assembly-language pro­
gram with the addition of a jump 
table and by consolidating all address 
locations used to pass data between 
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programs into one data table. These 
two tables are placed prior to any of 
the assembly-language routines to 
protect their locations from being ar­
bitrarily moved as the assembly­
language routines are altered. All 
BASIC PEEKs, POKEs, and USER 
calls are then directed through these 
tables. Listing 3 demonstrates how to 
implement the tables in the assem­
bly-language program and how they 
should be accessed from BASIC. 

The jump table becomes the first 
part of the assembly-language pro­
gram. This table consists of a series 
of jump instructions directing pro­
gram flow from the entry points to 
the actual routines to be accessed 
from BASIC. When the BASIC pro­
gram initiates a USER call to an 
assembly-language subroutine, pro­
gram execution transfers to the jump 
table. Because the assembler auto­
matically updates the destination ad­
dresses of these jumps, a set of en­
try points has been established that 
does not change regardless of how 
many times the actual locations of the 
subroutines are shifted. 

All data locations that are to be ac­
cessed by BASIC PEEKs and POKEs 
should be placed immediately follow­
ing the jump table. By placing these 
data locations before the assembly­
language routines, the data table has 
also been protected from any changes 
made to the routines. If it becomes 
necessary to add new locations to the 
table, they should be placed after the 
existing entries in order to preserve 
the existing locations of the 
addresses. 

If you want to add new routines to 
an assembly program, make sure 
you've reserved space in advance by 
extending the jump table with spare 
entries pointing to either dummy ad­
dresses or a return instruction. For in­
stance, a jump table for a BASIC in­
terface can be created with 10 entries, 
one to correspond with each of 
BASIC's USERO(X) through 
USER9(X) call instructions. 

Listing 4 shows the assembly pro­
gram with jump and data tables after 
one line of code was added to a rou­
tine. While all addresses after the 
new line were changed, the BASIC 
interface through the jump and data 
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tables remains the same. 
We have now defined a structure 

for assembly programs that virtually 
eliminates the need to change BASIC 
USER calls, PEEKs, or POKEs in 
order to accommodate modifications 
made to assembly-language routines. 
This technique also makes it easier to 
define the BASIC/assembly-language 
interface in advance, producing the 
additional benefit of reducing the ef­
fort required before concurrent devel­
opment of BASIC and assembly-lan­
guage programs can begin . 

More USER Calls 
Jump tables are most effective 

when the BASIC interpreter is ca­
pable of making multiple USER calls. 
Most cassette BASICs provide only 
one USER call, and in some cases 
even the 10 USER calls of disk BASIC 
are not sufficient. Listing 5 presents 
a method of using a data location as 
an index to expand the number of 
USER calls available from BASIC to 
255, when a 1-byte index is used. 

To use the CLCINX routine (see 
listing 5), define the first entry point 
(ENTRYO) as the index routine and 
define the first (or only) USER call at 
this entry point . Then POKE the in­
dex location (INDEX) with the 
number of the desired routine (1 to 
255). This number is determined by 
its order in the jump table, with the 
first jump (to CLCINX) being number 
zero. When the USER call is ex­
ecuted, the CLCINX routine calcu­
lates the proper entry point into the 
table and transfers execution to that 
address. 

The CLCINX routine works by tak­
ing the number stored in INDEX and 
using it to form an offset to determine 
the appropriate jump-table entry 
point. This routine first checks that 
the index number is not zero. If zero 
were allowed, an endless loop would 
occur because the routine would 
repeatedly access itself. After this 
test, the number is tripled because 
each jump instruction is 3 bytes long. 
This result is then added to the ad­
dress of the first jump instruction 
(ENTRYO) so that the HL register pair 
holds the address of the desired 
jump-table entry. Program control is 
then transferred to this address. 

Assembly/Assembly Interfacing 
The examples and descriptions pre­

sented so far in this article have dealt 
with the technique of interfacing 
BASIC programs to assembly-lan­
guage subroutines; however, jump 
tables are also very useful when 
you're interfacing two or more 
assembly-language programs. One of 
the most common examples of this is 
in the implementation of the BIOS 
(basic input/output system) for Digi­
tal Research's CP/M. 

The CP/M BIOS contains all the 
code required to configure the system 
to a specific hardware environment. 
By using a jump table (listing 6) to 
provide the interface with the stan­
dardized portion of the CP/M system, 
Digital Research significantly reduced 
the amount of effort otherwise re­
quired to implement CP/M on a 
specific system. This certainly has 
helped in establishing CP/M as a 
de facto standard for 8-bit micropro­
cessor operating systems. 

Another common use of jump 
tables is in monitor or bootstrap pro­
grams. Usually, the first entry point 
is accessed by a power-on jump or 
another absolute jump rather than a 
subroutine call. This allows the pro­
gram to operate on a stand-alone 
basis. Routines within the program, 
such as console 110, primitive disk 
I/O, or tape 110, are made available 
as subroutines to other programs 
through the jump table. 

Summary 
The techniques presented in this 

article are relatively easy to apply and 
will relieve much of the frustration 
and busywork typically required 
when interfacing between two or 
more programs. The examples are 
simple and general enough for adap­
tation in most situations; however, 
you sacrifice a small amount of 
memory (30 bytes for a 10-entry jump 
table) and a few microseconds of ad­
ditional time to execute the jump 
instruction .• 

Raymond F. Irvine (646 Pearson Rd., Port 
Hueneme, CA 93041) works at the Vitro Labomtories 
Division of Automation Industries. He has studied 
at California State Polytechnic University at Pomona 
and California State University at Fullerton. 
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New KODAK 
INSTAGRAPHIC™ 
CRT Imaging Outfit 
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conventional photos, or slides. 
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rustration 
nsurance. 

The Assembly language Programming Series from Osborne/McGraw-Hili. 

I) 6502 Assembly Language Programming 
Leventhal Order #27-6 S18.95 
"The book that will probably get Ihe 
reputalion as being the 6502 Bible:' 

INTERFACE AGE 

6) 68000 Assembly Language Programming 
Leventhal Order #62-4 S18.95 
Covers 68000 assembly language program­
ming in the explicit detai l needed to tap the 
full polentia l of this highly evo lved 
microprocessor. 

11) The 8086 Book 
Rector, Alexy Order #29-2 S16.99 
" ... far superior to any other book about 
Ihe 8086:' DR. D088S JOURNAL 

Z80 and Z8000 
are registered trademarks of Zilog Inc. 

© 1983 Osborne/ McGraw-Hili 

Circle 339 on inquiry card. 

2) 6502 Assembly Language Subroutines 
Leventhal, Saville Order #59-4 S17.95 
Over 50 ready-to-use subroutines. 

7) Z80® Assembly Language Programming 
Leventhal Order #21-7 S18.95 
"There may never be a betler book on the 
Z80 assembler than this one . . :' 

CREATIVE COMPUTING 

Before you hit the 
Frustration Key, reach for 
an Osborne/McGraw-Hili 
book. 

3) Assembly Language Programming for 
the Apple II. 
Motlola Order #51-9 S15.95 
Ru n programs hund reds of times faster 
and use less memory space Ihan with 
programs writlen in BASIC. 

8) Z80® Assembly Language Subroutines 
Leventhal, Saville Order #91·8 Sl7.95 
Over 50 useful subroulines to save you 
valuable progra mming time. 

By phone, call TOLL FREE: 800-227-2895. In California, 
call 800-772-4077. VISA and MasterCard accepted . 
By Mail, complete the coupon below and mail to Osborne/ 
McGraw-Hili, 2600 Tenth Street, Berkeley, CA 94710. 
All orders must be pre-paid . Check, money order, VISA 
and MasterCard accepted Add shipping fees per item: 
$0.75 4th Class, $1.50 UPS, $3.00 1st class/U PS Blue 
Label. California residents, add local tax. 
Allow 4-6 weeks for delivery. Prices subject to change 
without notice. 

~ Osborne/McGraw-Hili 

4) 6809 Assembly Language Programming 
Leventhal Order #35-7 S18.95 
"Leventhal appears to havea formula for 
producing programming manuals. If so, ifs 
a good formula ... he has produced 
another clear and thorough manual for the 
serious programmer:' 

AMERICAN MATHEMATICAL MONTHLY 

9) Z8ooo" Assembly Language Programming 
Leventhal, Osborne, Collins 
Order #36-5 519.99 
An excellent source reference for this 
powerful , 16-bit device. Filled with 
trouble·shooting hints and sample 
problems to guide the user to mastery of 
this "super chip:' 

5) 6800 Assembly Language Programming 
Leventhal Order #12-8518.95 
A complete reference to the 6800 instruc­
lion set and programmingtechniques. 

10) 8080A/8085 Assembly Language 
Programming 
Leventhal Order #10-1 518.95 
" ... an excellent encyclopedia of assembly 
language programming:' BYTE 

r-------------, 
__ Please send me a free ca talog. Dept C-l 

1 
Name __________________ 1 

Address _________________ 1 ' 
City __________________ _ 

State __________ Zi P _______ 

1

1 

Indicale method of payment:_Check/ Money Order 

_VISA/ Exp. dale__ __MasteiCard/ Exp. date__ 1 

Card # __________________ 1 
Signature _________________ 1 

ORDER # , 
-----------------------1 

-----------------------, 
I!'j'~ ~ Osborne/McGraw-Hili 
~. ,I,;j 2600 Tenth Street I. n • Berkeley, CA 94710 

Tax 

Shipping 

TOTAL 

1 , 
1 

L _____________ -J 
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(J
1

 
o oj

:>
 

o ~ ~ @
 ~ ."
 §: [ i5- ~ ~ 

Li
st

in
g 

2a
 c

on
tin

ue
d:

 

F
0

4
1

 
32

46
P

O
 

0
0

4
8

0
 

LD
 

(D
A

T
A

4
),

A
 

F
0

4
4

 
C

9 
0

0
4

9
0

 
R

E
T

 
0

0
5

0
0

 
F

0
4

5
 

00
 

0
0

5
1

0
 

D
A

TA
3 

D
E

FB
 

O
O

H
 

F
0

4
6

 
00

 
0

0
5

2
0

 
D

A
TA

4 
D

E
FB

 
O

O
H

 
0

0
5

3
0

 
0

0
0

0
 

0
0

5
4

0
 

EN
D

 

(b
) 

1
0

 
RE

M
 

A
SS

EM
B

LY
 

PR
O

G
RA

M
 

A
LR

EA
D

Y
 

LO
A

D
ED

 
20

 
RE

M
 

B
A

S
IC

 
M

EM
O

RY
 

S
IZ

E
 

SE
T

 
A

T 
O

E
FF

FH
 

iS
A

V
E

 
A

N
SW

ER
 

iR
E

T
U

R
N

 
TO

 
B

A
S

IC
 

iD
A

T
A

 
FR

O
M

 
B

A
S

IC
 

iA
N

SW
ER

 
FO

R
 

B
A

S
IC

 

iE
N

D
 

O
F 

R
O

U
T

IN
E

S 

30
 

D
EF

U
SR

O
 

&
H

FO
O

O
: 

RE
M

 
EN

TR
Y

 
P

O
IN

T
 

FO
R

 
R

O
U

T
IN

E
 

0 
40

 
D

E
F

U
S

R
l 

=
 

&
H

F
02

7:
 

RE
M

 
EN

TR
Y

 
P

O
IN

T
 

FO
R

 
R

O
U

T
IN

E
 

1 

1
0

0
 

PO
K

E 
&

H
F

0
2

5
,B

: 
RE

M
 

SE
N

D
 

D
A

TA
 

TO
 

R
O

U
T

IN
E

 
0 

1
1

0
 

A
=

U
S

R
O

(X
):

 
RE

M
 

EX
EC

U
TE

 
R

O
U

T
IN

E
 

0 
1

2
0

 
C

=
P

E
E

K
(&

H
F

02
6)

: 
RE

M
 

G
ET

 
TH

E 
A

N
SW

ER
 

2
0

0
 

PO
K

E 
&

H
F

04
5,

D
: 

RE
M

 
SE

N
D

 
D

A
TA

 
TO

 
R

O
U

T
IN

E
 

1 
21

0 
A

=
U

S
R

1(
X

):
 

RE
M

 
EX

EC
U

TE
 

R
O

U
T

IN
E

 
1 

22
0 

E
=P

E
E

K
 (

&
H

F
0

4
6

):
 

RE
M

 
G

ET
 

'rH
E

 
A

N
SW

ER
 

3
0

0
 

EN
D

 

L
is

ti
ng

 3
: 

A
n 

as
se

m
bl

y-
la

ng
ua

ge
 r

ou
tin

e 
(a

),
 i

nc
lu

di
ng

 j
um

p 
an

d 
da

ta
 t

ab
le

s,
 a

nd
 a

 B
A

SI
C

 

FO
O

F 
00

 
F

O
I0

 
00

 
F

O
ll

 
00

 
F

0
1

2
 

00
 

F
O

l3
 

3A
O

FF
O

 
F

0
1

6
 

0
6

0
5

 

F
0

3
2

 
32

10
F

O
 

F
0

3
5

 
C

9 

F
0

3
6

 
3

A
ll

F
O

 
F

0
3

9
 

C
B

27
 

F
0

5
0

 
32

12
F

O
 

P
0

5
3

 
C

9 

0
0

0
0

 

0
0

2
0

0
 

i*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

 
0

0
2

1
0

 
.*

 
D

A
TA

 
T

A
B

L
E

 
* 

, 
0

0
2

2
0

 
.*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
 

, 
0

0
2

3
0

 
0

0
2

4
0

 
D

A
T

A
l 

D
E

FB
 

O
O

H
 

iR
O

U
T

IN
E

 
o 

D
A

TA
 

0
0

2
5

0
 

D
A

TA
2 

D
E

FB
 

O
O

H
 

iR
O

U
T

IN
E

 
o 

A
N

SW
ER

 
0

0
2

6
0

 
D

A
TA

3 
D

E
FB

 
O

O
H

 
iR

O
U

T
IN

E
 

1 
D

A
TA

 
0

0
2

7
0

 
D

A
TA

4 
D

E
FB

 
O

O
H

 
iR

O
U

T
IN

E
 

1 
A

N
SW

ER
 

0
0

2
8

0
 

, 
0

0
2

9
0

 
i*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
 

0
0

3
0

0
 

i*
 

R
O

U
T

IN
E

 
0 

* 
0

0
3

1
0

 
.*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
 

, 
0

0
3

2
0

 
0

0
3

3
0

 
R

TN
O

 
LD

 
A

, 
(D

A
T

A
l)

 
il

S
T

 
EN

TR
Y

 
P

O
IN

T
 

0
0

3
4

0
 

LD
 

B
,0

5
H

 
iI

G
N

O
R

E
 

C
O

D
E 

0
0

4
3

0
 

LD
 

(D
A

T
A

2
),

A
 

iS
A

V
E

 
A

N
SW

ER
 

0
0

4
4

0
 

R
E

T
 

iR
E

T
U

R
N

 
TO

 
B

A
S

IC
 

0
0

4
5

0
 

0
0

4
6

0
 

i*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

 
0

0
4

7
0

 
. *

 
R

O
U

T
IN

E
 

1 
* 

, 
0

0
4

8
0

 
.*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
 

, 
0

0
4

9
0

 
0

0
5

0
0

 
R

T
N

l 
LD

 
A

,(
D

A
T

A
3)

 
i2

N
D

 
EN

TR
Y

 
P

O
IN

T
 

0
0

5
1

0
 

SL
A

 
A

 
iI

G
N

O
R

E
 

C
O

D
E 

0
0

6
3

0
 

LD
 

(D
A

T
A

4)
 ,

A
 

iS
A

V
E

 
A

N
SW

ER
 

0
0

6
4

0
 

R
E

T
 

iR
E

T
U

R
N

 
TO

 
B

A
S

IC
 

0
0

6
5

0
 

0
0

6
6

0
 

EN
D

 
iE

N
D

 
O

F 
R

O
U

T
IN

E
S 

pr
og

ra
m

 (
b)

, 
w

hi
ch

 c
al

ls
 t

he
 a

ss
em

bl
y-

la
ng

ua
ge

 r
ou

tin
e 

vi
a 

th
e 

ju
m

p 
an

d 
da

ta
 t

ab
le

s. 
(b

) 

(a
) 

FO
O

O
 

FO
O

D
 

C
31

3F
O

 
F

0
0

3
 

C
33

6F
O

 
F

0
0

6
 

C
3

0
0

0
0

 
F

0
0

9
 

C
3

0
0

0
0

 
FO

O
C

 
C

3
0

0
0

0
 

0
0

0
1

0
 

0
0

0
2

0
 

0
0

0
3

0
 

0
0

0
4

0
 

0
0

0
5

0
 

0
0

0
6

0
 

0
0

0
7

0
 

0
0

0
8

0
 

0
0

0
9

0
 

0
0

1
0

0
 

0
0

1
1

0
 

0
0

1
2

0
 

0
0

1
3

0
 

0
0

1
4

0
 

0
0

1
5

0
 

0
0

1
6

0
 

0
0

1
7

0
 

0
0

1
8

0
 

0
0

1
9

0
 

.*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

 
, .*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
 

, .*
*

 
, .*

*
 

, 
A

SS
E

M
B

L
Y

 
LA

N
G

U
A

G
E 

SU
B

R
O

U
T

IN
E

 
TO

 
B

E 
C

A
LL

ED
 

FR
O

M
 

B
A

S
IC

 
**

 
**

 
i*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
 

.*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

 
, 

O
R

G
 

O
FO

O
O

H
 

iS
T

A
R

T
 

A
T 

FO
O

O
H

 
, i*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
 

i*
 

JU
M

P 
T

A
B

L
E

 
* 

i*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

*
*

 

EN
TR

Y
O

 
JP

 
R

TN
O

 
E

N
T

R
Y

I 
JP

 
R

T
N

l 
E

N
T

R
Y

2 
JP

 
OO

·O
O

H
 

EN
TR

Y
3 

JP
 

O
O

O
O

H
 

E
N

T
R

Y
4 

JP
 

O
O

O
O

H
 

iR
O

U
T

IN
E

 
0 

EN
TR

Y
 

iR
O

U
T

IN
E

 
1 

EN
TR

Y
 

iS
P

A
R

E
 

iS
P

A
R

E
 

iS
P

A
R

E
 

1
0

 
RE

M
 

A
SS

EM
B

LY
 

PR
O

G
R

A
M

 
A

LR
EA

D
Y

 
LO

A
D

ED
 

20
 

RE
M

 
B

A
S

IC
 

M
EM

O
RY

 
S

IZ
E

 
SE

T
 

A
T 

O
E

FF
FH

 
30

 
D

EF
U

SR
O

 
&

H
FO

O
O

: 
RE

M
 

JU
M

P 
T

A
B

L
E

 
EN

TR
Y

 
FO

R
 

R
O

U
T

IN
E

 
0 

40
 

D
E

F
U

S
R

l 
=

 
&

H
F

00
3:

 
RE

M
 

JU
M

P 
T

A
B

L
E

 
EN

TR
Y

 
FO

R
 

R
O

U
T

IN
E

 
1 

1
0

0
 

PO
K

E 
&

H
F

O
O

F
,B

: 
RE

M
 

SE
N

D
 

R
O

U
T

IN
E

 
0 

D
A

TA
 

TO
 

D
A

TA
 

TA
B

LE
 

1
1

0
 

A
=

U
S

R
O

(X
):

 
RE

M
 

E
X

E
C

U
T

E
 

R
O

U
T

IN
E

 
0 

1
2

0
 

C
=

P
E

E
K

(&
H

F
O

I0
):

 
RE

M
 

G
ET

 
TH

E 
A

N
SW

ER
 

FR
O

M
 

D
A

TA
 

TA
B

LE
 

2
0

0
 

PO
K

E 
&

H
F

0
1

1
,D

: 
RE

M
 

SE
N

D
 

R
O

U
T

IN
E

 
1 

D
A

TA
 

TO
 

D
A

TA
 

T
A

B
L

E
 

2
1

0
 

A
=

U
S

R
1

(X
):

 
RE

M
 

E
X

E
C

U
T

E
 

R
O

U
T

IN
E

 
1 

2
2

0
 

E
=

P
E

E
K

(&
H

F
0

1
2

):
 

RE
M

 
G

ET
 

TH
E 

A
N

SW
ER

 
FR

O
M

 
D

A
TA

 
T

A
B

L
E

 

3
0

0
 

EN
D

 
Li

st
in

gs
 c

on
tin

ue
d 

on
 p

ag
e 

50
6 



Use your perso nal computer to reac h Knowledge 
Index and , in minutes, you ca n locate in formatio n 
lead in g to answers on mo ney managem ent, medi ca l 
research, electro n ics, ch i Id behav io r, current affa irs, 
and more. 

It 's a serv ice from Di alog, the wo rld'-s leadi ng o nline 
info rm ati on ret rieva l serv ice, used for over a decade by 
co rpora ti ons, li brari es and profess ionals. Now, the same 
info rmat ion is ava il able to yo u ni ghts and weekends at 
spec ial low rates . 

More th an 5 milli o n references and abstracts f ro m 
tho usa nds of journals, books and reports. Plus sources 
of rev iews of softwa re, books, f i lms, and consumer 
prod ucts. A nd un ique databases l ike M icrocomputer 
Index and Intern ati onal Software Database. 

A o ne-time initi ati o n fee of on ly $35 gets yo u a 
password, se lf-in struct ional user manual and two f ree 
hours of Knowledge Index - a value o f over $50! O ne 
low cost -40q:/ minute- covers it all . There is no monthly 
m inimum -you pay onl y for the time yo u actuall y use. 

So, use Knowledge Index to extend your reac h . To 
sign up or receive more in formati o n, ret urn the coupon . 

r----- --------------- i 
Sign me up for Knowledge Index for a one-time ini t iat ion fee of I 
$35, and bill connect-t ime charges at the rate of 40Q:/ minute to I 
the cred it ca rd li sted be low.* 

Charge my __ Visa __ Maste rCard __ American Express 

Accou nt N umher : _______ Expiration Date: _____ _ 

___ Send more informa tio n 

Signaturl' : ____________________ _ 

I 
I 
I 
I 
I 
I Narl1 l' (plt'(Ise print ): _________________ _ 

Add res< ' ______________________ I 
Cit \,: Sta te: Zip : I 
Telephone: I 
"Senq my U SE' r manual in]l1l(..>diate ly and acti va te my password as soon as you I 

rccerv(' and acce pt my signed contrac t. 

341)0 Hi ll view Avenue, Pa lo A lto , CA 94304. I 
800/5 28-6050 x 415. 13-10/ 81 I 

L-____________________ -l 

.--.~.- --.~- .--.~ 
_ ...... _________ ..... IIIIii ___ iiiK 

ii .. ~iiiiiiii __ ...__~_ •• _ _ 

A Serv ice of Lockheed Di alog 

Circ le 271 on inquiry card . 
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FOR ONE 
HALO OF A DEAL 

CALL US. 
DISKETTES 

Dysan SS/ DD. . . . . . .. 31 .00 
Dysan DS/ DD .. . . 42.95 
Verbatim SS/ DD .23.95 
Verbatim DS/ DD . ... ..•. . .... . • . ... . 39 .00 
Elephant SS/ DD . .... . . . . . . ......... 22 .95 
Elephant DSIDD . . ... .. . 29.00 

DISKETTE STORAGE 

51 /4" Mini Plastic Case . . 
5 1/4" Protector (50 Disk) 
8" Protector (50 Disk) . 

MONITORS 

NEC 12" Hi-Res Green .. 

. . 1.95 
. ... 16.50 

. 18.50 

NEC 12" Econo Green . . ......... . 
158 .00 
115.00 
139.00 
149.00 
139.00 
399 .00 
159.00 
326 .00 
739.00 
699.00 

Sanyo 9" B/W . . . 
Sanyo 9" Green 
Sanyo 12" Green ... . ... . . . 
Sanyo 13" Color . 
USI 12" Amber (Gold) ..... ... . . 
Amdek Color I .. 
Amdek Color II ." 
Electrohome 13" Hi-Res . 

PRINTERS 

NEC 8023 . .. . . . ..... . . 
NEC 7710 ...... . ... . . 
Okidata M icroline 92 . . 
Okidata Micro line 93 
Smith Corona TPI .. 
Star Micronics Gemini l OX . . . 
Star Micronics Gemini 15 

PRINTER BUFFERS 

Microfazer 8K .... .... . . . 
Microbuffer 16K . . 
Microbuffer 32K 
InLine 32K . . 

MODEMS 

Novation App leCat II . . . 
Novation 212 AppleCat. . 
Novation 212 Add On 
Novation J-Cat ....... . . . . 
Hayes Micromodem II . 
Hayes Smartmodem 
Hayes 1200B . .... .... . . . .. . . . 

DISK DRIVES 

Micro Sci A40 W/ O Cont 
Micro Sci A40 W/ Cont ... . 
Mi cro Sci A70 W/ O Cont .. 
Micro Sci A70 W/ Cont 
Rana Dri ve W/ O Cont 
Rana Drive W/ Cont 
Rana Disk Controller Card 
Tandon TM-l00-2 ... 
Tandon TM-55-2 . 
Winchester 602 
Winchester 603 .. 
Winchester 603E . 

HARDWARE 

ABT Keypad (New) 
M&R Su perterm 80 x 24 

473.00 
. .. 2399 .00 

499.00 
873 .00 
545 .00 
269.00 
375.00 

129.00 
209 .00 
224 .00 
224 .00 

279.00 
569 .00 
335 .00 
119.00 
279.00 
209 .00 
489.00 

350.00 
429 .00 
488 .00 
569 .00 
339 .00 
409.00 
.95.00 
239 .00 
239 .00 
776 .00 
873 .00 
971 .00 

........ . 98 .00 
248 .00 
. 23.00 M&R SuperMod RF Modulator . . 

TG Game Paddles .. . .26 .50 
.. 39 .00 

39.00 
26 .50 

TG Joysticks 
TG Select A Port. 
Adam & Eve Game Paddles 

Videx Keyboard Enhancer II . . 115.00 
Videx Function Strip . . 69 .00 
Videx Soft Switch 27.50 
MicroSoft Ram Card . .. 79.00 
MicroSoft Z-80 C / PM Card 244.00 
MicroSoft Permium Pack .... . ... . . 489.00 

CALIFORNIA COMPUTER SYSTEMS 

7710A Asyn .S. In terface .... 
7712A Syn S. Interface . 
7721 A P. I nterface Std . . . . . 

126.00 
146.00 
99.00 

MOUNTAIN COMPUTERS, INC. 

CPS Multi Function Card ... . 
Music System w / Software ... . 
ROM Plus w/ Keyboard Filter . . 

SOFTWARE 

Magic Window. . ... . ... . . . 
DBase II (Z-80 Card Req.) .. . 
Home Accountant .. 
Easy Writer Pro. 
Easy Mailer Pro. 
Lisa 2.5 . .... .. .. . . .. . .. 
Screenwriter II . 
PFS Report 
PFS Filing System 
PFS Graph 
Z-Term (Z-80 Card Req .) .. . 
Z-Term Pro (Z-80 Card Req.) . 
ACC II Express.. .. ......... 
ASC II Pro 
Transend II ... .. .. . ...... . . . . . 
DB Master .... . . 
DB Master Utility I or II . ..... . 
DB Master Graphic Process 
SuperCa lc . . . 
SuperCalc II . . 

VisiPlot .. 
VisiTerm 

VISI CORP. 

VisiTrend/ Plot .. . . . . . .. . . 
VisiDex .. . 
VisiCalc . . 
VisiLink 

MICROPRO 

Desk Top Plan II 
Wordstar . 
Mailmerge .. . . . ... . . ....... • . 
Spellstar 
Calcstar. 
Datastar . 
Supersort .... . ... .. . 

APPLE GAMES 

130.50 
309.00 
155.00 

74 .00 
424 .00 

55 .00 
129.00 
107.00 

55 .00 
95 .00 
74.00 
79.00 
79.00 
79.00 

124.00 
65.00 
90.00 

105.00 
154.00 

65.00 
6900 

127.00 
172.00 

155 .00 
74 .00 

219.00 
184.00 
184.00 
184 .00 

184.00 
257 .00 
169.00 
169.00 
104.00 
195.00 
169.00 

Raster Blaster 20.50 
Swashbuckler . ... . . . . .. . .. . . . . . . 23.00 
Snack Attack.. . . . . . . . . 19.75 
Deadline 32.75 
Zork I or II ... . . . . . .. . . .. .. 26 .50 
Pool 1.5 . 23.00 
Frogger .. .. . . . . . . 23.00 

MUSE SOFTWARE 

Robot Wars .. . .. . . . .. .. . ... ... . . . . 29.75 
Three Mile Island .. 29.75 
Castle Wolfenstein . 19.75 
A .B.M . 19.00 

BRODERBUND 

Bandits. . . . . ...... . .. . . 
Chop Lifter 
Midnight Magic 
Apple Panic 
Galaxy Wars. . .... . . . . . 
Space Quarks 

ON-LINE SYSTEMS 

Frogger . . . . 
Crossfire . . 
Wizard & Princess . 
Missile Defense ............ . 
Softporn Adven ture .... . . .. . . . . . . 
Threshold . . 
Time Zone..... . . . .. . . . . . . 
Ultima II . . . . . ... .. . . . . . . .. ... . 
Jaw Breaker. . . . . . . . ....... . . 
Sabotage. 
Cannon Ball Blitz .... . ..... ' 

SIRIUS SOFTWARE 

Speakers ....... . . . 
Space Eggs .. .. . . ... . . . . • . . .. . .. 
Gorgon ... . . 
Bandits .. . 
Jellyfish .. 
Fly Wars ..... .. .. . ... . . . . 
Beer Run . . . 
Lemmings . . . ..... . ... . 
Cyclods ....... . . . . . . .. . . .. . . . .. . 

MICRO SOFT 

Typing Tutor II ..... . 
Olympic Decathlon 

EDU-WARE 

Algebra ........... . . 
Compu-Read .. ... .. . . . . . .. . . . . . . . 
S.A.T. Work Ski ll. .. ..... . . . ..... . . 
Fractions . . . 

24 .00 
24.00 
24.75 
22.75 
19.25 
19.75 

24 .00 
24 .00 
26.50 
19.75 
23.00 
28.75 
65.00 
39.00 
21 .75 
16.50 
23 .00 

22.75 
22.75 
29.50 
23.00 
19.75 
19.75 
19.75 
19.75 
19.75 

19.75 
24.95 

2795 
21 .95 
34.00 
34.00 

ANGEL's 
COMPUTER PRODUCTS, INC. 

(213) 891-5546 
All products guaranteed to be new 

and free from defects in material 
and workmanship for 30 days. 

MasterCard a'nd Visa accepted on 
all orders at no extra charge. 

$3 .00 for standard UPS shipping 
and handling on orders under 50 Ibs. , 
delivered in the continental U.S. 
COD up to $300.00. Call for other 
shipping and handling on FPO , APO, 
foreign , and orders over 50 Ibs. Cali­
fornia residents add 6.5% sales tax . 

Prices quoted ar9 for stock on hand 
and subject to change without notice. 
Limited quantities on some items. No 
returns on software that has been 
opened. 

YOUR SATISFACTION IS OUR MAIN CONCERN 
CP ' M is a regi stered trademark of OiQilal Resea rch 

Circle 36 on inquiry card . BYTE October 1983 S!J7 
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The most comp,rehenslve 
statistics ana graHhics 

ever developeCi for 
Years of resea rch, development, and 
field tes ting have resulted in the 
most ex tensive s tati s tics and graph­
ics database program specifica lly 
designed for the personal computing 
environment. STATPRO ,. provides 
the data analysis ca pabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
da ta analys ts will welcome the 
breadth ye t simplicity of this p ro­
gram! STATPRO requires no pre­
vious computer experience, n o 
special command language. Single 
keystrokes access all of the data man­
ipulation, stati stics, and graphics 
power of STATPRO. 

STATPRO allows easy access to its 
extensive numerical data 
capabilities. 
The strength of STATPRO is found 
in the functions of its user fri endly, 
menu-driven database. You can 
eas ily lea rn to enter and edit, 
manipulate, transform, and print 
out da ta. STATPRO's searchlllg 
ca pabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data . 

Statistics Modules Menu 

A) DESCRIPTION 
B) REGRESSION 
C) ANOVA 
0) TIME SERIES 
E) MULTIVAR 

(ESC») Exit to Master Menu 
Choice- )[ 1 

Transformations and over 400 
conversions are available. You can 
place the results of these transfor­
mations into the same fi eld or any 
other field in STATPRO's database. 

STATPRO offers a comprehensive 
collection of statistical procedures. 
The sta tistics component of 
STATPRO contains a multitude of 
procedures, grouped into the fol­
lowing modules: 
Oescriptive: Contingency analysis, 
cross tabulation, normality tes ts; 
descriptive, comparative, range and 
non-parametric sta tistics. 
Regression: Linear, non-linear, 
s tepwise, and multiple regressions; 
res idual analysis and statis ti ca l 
matrices . 
Annlysis of Variance: Single and 
nested classifica tions, two and three 
way equal and unequal sa mple size 
and non-parametric ANOVA. 
Time Series: Moving averages, 
multi-s tage leas t squares, Iitted 
polyn Dl111als and trig functions, 
additive and multipfy forecasting. 
Multivariate: Principal components, 
factor, orthogonal factor, oblique 
factor, pair-weighted clus ter, dis­
criminant function , multiple con­
tingency, and canonical correla tion 
analYSis. 

STATPRO provides graphic 
representation of your data in 
minutes. 
STATPRO graphics plot all the 
results of your STATPRO sta ti s tica l 
analyses including sca tter, triangle 
regression, and box plo ts; pie-

charts, histograms, and dendo­
grams . Furtner, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard . 
You can also edit using paddles, 
joystick or special grapnics com­
mands. Mix text with data fields . 
Place multiple plots on each screen. 
Define your aXiS limits. 

You can save your graphics on a 
disk for a multiple color " slide 
show" presentation, or print them 
out through a variety of compatible 
printers .. 

STATPRO documentation wraps 
up the package. 
Although STATPRO software is 
essentially self-documenting, com­
plete print documentation is pro­
videcf. This includes a walk-tnrough 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 
User's Guide for each STATPRO 
component. 

STATPRO currently runs on all 
versions of the Apple® II personal 
comf uters . It willJe available for the 
IBM PC in September. 

To find out more about Stat~ro: 
The Statistics and Grap-hics Data­
base Workstation, contact your 
local dealer, or . 

Call us toll-free at 

800-322-2208 
In Massachusetts call (617) 423-0420. 
You can also call us toll -free for 
information on corporate purchase 
through our National Account 
Program. 

iN Wadsworth Electronic 
Publishing Company 

Statler Office Building 
20 Park Plaza, Boston, M A 02119 

STAT PRO is a trade mark of Wad sworth Electro ni c Publi shing Compa ny. Apple is a registe red trademark of Apple Computer, Inc. IBM is a regis tered trademark 
o lln ternational13usiness Machines, Corp. 
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0 Please have my dealer co ntact me for 
a demonstration of the new Minolta I 
Beta 450Z. I 0 Please send me more information . I 

I Name I 
I Title I 
I 

Company I 
Address ___________ _ 

I City State I 
I Zip Telephone I 
I Mail to Minolta Corporation ~~ I 

Busi ness Equipmen t Division ~, 

I 10 1 Williams Dri~e .. I 
Ramsey , N.J . 07446. ~ 
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Ever-y'body:s making money 
senin~ microcomputers. 

Some.b!tdy s·going to make money 
servIcing them. 

Now NRI Trains You At Home To 
Make Money Servicing, Repair!ng, 

and Programming Personal 
and Small Business Computers 
Seems like every time you rum around, somebody 

comes along with a new computer for home or business 
use. And what's made it all possible is the amazing micro­
processor, the tiny little chip that's a computer in itself. 

Using this new technology, the industry is offering 
compact, affordable computers that handle things like 
payrolls, billing, inventory, and other jobs for business 
of every size ... perfonn household functions including 
budgeting, environmental systems control , indexing 
recipes. And thousands of hobbyists are already owners, 
experimenting and developing their own programs. 

Growing Demand 
for Computer Technicians 

This is only one of the growth factors influencing 
the increasing opporrunities for qualified computer 
technicians. The U.S. Department of Labor projects over 
a 600% increase in job openings for tlle decade. Most 
of them are new jobs created by tlle expanding world 
of Ule computer. 

Learn At Home 
to Service Any Computer 

NRI can train you for this exciting, rewarding 
field. ll"ain you at home to service not only micro­
computers, but word processors and data tenninals, too. 
'Irain you at your convenience, with clearly written 
"bite-size" lessons that you do evenings or weekends, 
wiUl0Ul going to classes or quitting your present job. 

\bur training is built around the latest model of 
Ule world's most popular computer. It's the amazing 
TRS-80™ Model 4, now with disk drive and the capa­
bilities and fearures to perfonn a host of personal and 
business functions. No other small computer has so 
much software available for it, no other is used and 
relied on by so many people, And it's yours to keep for 
personal and business use, 

You get plenty of practical experience. Under NRJ's 
carefully planned training, you even install a disk drive 
verifying at each step its operation. Using the NRI Discovery 
l.ab® that also comes as part of your course, you build 
and srudy circuits ranging from the simplest to the most 

(TRS-80 ~ a trademark 
of the Radio Shack 
division of Tandy Corp.) 

advanced. You analyze 
and troubleshoot using 
Ule professional4-function 
LCD digital multi meter 
you keep to use later in your work. Then you use the 
lab and meter to acrually access the interior of your 
computer ... build special circuits and write programs 
to control them, You "see" your computer at work and 
demonstrate its power. 

Same Training Available With 
Color Computer 

NRJ offers you the opporrunity to train with the 
TRS-80 Color Computer as an alternative to the Model 4. 
The same technique for getting inside is enhanced by 

using the new NRJ-developed Computer 
kcess Card. Only NRJ offers you 
a choice to fit your specific 
training needs. 

Become the Complete 
Computer Person 

addition to training in BASIC and advanced 
language, you gain hands-on experience in 

the operation and application of the latest computers 
for both business and personal jobs. You're trained to 
become the fully rounded, new breed of technician who 
can interface with the operational, programming, and 
service facets of all of today's computers. You're ready to 
take your place in the new electronic age. 

Other Opportunities 
NRJ has been giving ambitious people newelec­

tronic skills since 1914. lbday's offerings also include 
TV/AudiO/ Video Systems servicing with training on our 
exclusive Heath/ Zenith computer-programmable 25" 
diagonal color TV, .. Industrial ElectroniCS, Design 
Thchnology ... and other state-of-the-art courses. 

The Catal~ Is Free. 
The Training IS Priceless. 

Send the postage-paid card for our lO4-page catalog 
shOwing all courses with equipment and complete lesson 
plans. There's no obligation other than to yourself. See 
how NRJ can help you take advantage of the exciting job 
and earnings opporrunities in the exploding field of micro­
computers. If card has been removed, please write to us. 

IRI NRI Schools 
McGraw-~ill Continuing 

r ~ EducatIOn Center 
e:~ ! ~ 3939 Wisconsin Ave. 
I. n I. Washington, DC 20016 

We'U give you tomorrow. 
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The IBM Personal Computer WorkStation. 
It's optional. (But essential.) 

Now, we could hard-sell you on its features. Or 
we could soft-sell you on its virtues. Instead, 
we're going to level with you. 

You don't have to buy it. 
But we have a hunch that the more you know 

about the IBM Synergetix® PC 
Work Station the more you'll 
wonder how your business ever 
managed without it. 

Necessity was 
surely the 
mother of 
tltis inven­
tion. 

For as 
more and more' 
businesses come to rely on the personal com­
puter, new and extraordinary demands are being 
placed on the work environment itself. 

The IBM PC Work Station was specifically 
developed to meet the challenges of today's tech­
nology. And scientifically designed to satisfy the 
various needs of the people who use it. 

It's not just another pretty desk. 
First and fOl'emost, the IBM PC Work Station 

provides a convenient and compact work space 
that instantly opens up to expand your work 
area. 

In addition, the IBM PC Work Station offel's 
added mobility fOI' your personal computer. So 
you get more mileage out of your invest­
ment as it moves from office to 
office , per-son to person, solv­
ing problem after problem. 

Last but not least, the IBM 
PC Work Station is 
human-factor engi­
neered to meet IBM's 
strict ergonomic 
standards for 
operator 
comfort. 
For as you 
know, the 
more com­
fortable 
people are, the more productive they can be. 

There's one more important feature to our PC 
Work Station. It comes equipped with the added 
assurance of IBM quality. But then, that comes 
standard on all IBM products. 

If all this hasn't convinced you that our PC 
Work Station is as 
essential as it is excep­
tional, we're sure the 
price tag will. And 
ruM's quantity dis­
counts make it abso­
lutely irresistible. 

To fmd out just how 
irresistible (or for additional information) call 
IBM Direct toll free at 1 800631-5582* ext. 40 or 
visit one of our IBM Product 
Centers. Or send in the coupon 
below. 

The IBM Personal Com­
puter Work Station-busi-
ness people are finding it's 
one of those luxuries they 
just can't live without. 
--...- --=--=-=~ ==- I , ______ j 1 

\ = - -:§"f§; ~ PATENT PENDING' 

And since your personal 
computers are as vulner­
able as they are valuable, 
the IBM PC Work Sta­
tion also functions as a 
security device. 

It deters pilferage by 
pI'oviding a self-con­
tained lockable storage 
compal'tment for your 
CPU, software, key­
board, pl'inter, pro­

I~ ' ~ .---------
i ~_________ IBM PERSONAL COMPUTER WORK STATION 

-, 
I 
I 

gram books and diskettes. 
It also pl'Otects valuable information, pl'OhiJ)it­

ing unauthorized access to confidential computer 
data by keeping it all secure under lock and key. 

Circle 217 on inquiry card. 

I Mail to: IBM Corporation, Alln: IBM Direct. 
One Culver Road , Dayton , New Jersey 08810 

NAME __________ TlTLE _____ 1 
COM PANY TELEPHONE I 
ADDRESS ________________ I 
C lTY _______ STATE ___ ZIP ____ 

1 
1*1" Alask .. and Hawaii call I 800526,2484 ext. 40. L...- _______ _ -.J 

BYfE October 1983 515 
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Introducing a sensible solution 
to the problems of dBASE II 

dBASE II The Sensible Solution 

Records Per File 65,535 999,999 

Maximum Record Size 1,024 bytes 1,536 bytes 

Fields Per Record 32 384 

Key Fields Per File 7 10 

Number of Files 
Simultaneously Accessible 2 10 

Number of Screens Per Program Limited by Limited only by 
system memory system storage 

Data Dictionary No 

We don't mean to debase dBASE II, but if 
you're looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE II record can only 
contain 32 fields. And when you need to share 
information between one file and another; you can 
only access two at a time. 

So, as good as dBASE II is, its limitations can 
quickly paint you into an electronic corner. 

And that's why we created The Senslble Solution. 

Finally. 
A sensational relational. 
Along with all the usual things you expect 

from a data base manager, The Senslble Solution lets 
you handle the kind of tough assignments that 
dBASE II can't 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 

Yes 

Ready to get down to business. 
A data base manager without ready-to-run 

application programs is hardly worth the disk it's 
copied on. 

So, along with The Sensilile Solution, you can 
also add The Senslble Solution BookkeeperTM or 
Senslble Management,TM our complete one-entry 
accounting and management system. 

They're both affordable. Business-tested. And 
supplied with source code so you can make your 
own modifications. 

A sensible trial offer. 
When you purchase The Senslble Solution, 

we'll send along a special trial disk that lets you create 
forms and enter a limited number of records. 
If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Except the problems of dBASE II. 

The Sensible Solution" 
To order, write or call OHanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 

Phone (206) 454-2261. Prices The Senslble Solution-$695, Senslble Solution Bookkeeper- $495, Senslble 
Management-$895. In Washington, add 6.5% state tax. VISA, Mastercard and dealer inquiries welcome. 

dBASE illS a registered trademark of Ashton·Tate. Sensible Solution. Sensible Solution Bookkeeper and Sensible Solution Management are trademarks of O Hanian Computer Systems. Inc 

Circ le 332 on inquiry card. BYTE October 1983 517 
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NOT IF YOU BUY YOUR PRINTER 

FROM~. · .~::-:;;;iiiiiiiiiiiii~ii-
W 
'11111 ' 

, ,:~, 

-After reading this issue of BYTE Magazine, you are now fu ll y aware of 
the many outstanding printers on the market today. But what you 
might not be aware of is that the printer YOll like best , might not be 
compatible with your computer and software. (The picture above is 
good example of printer incompatibility) . At the Printer Store,we 
specialize in printers , so our experienced professional staff can help 
you choose the right printer for your personal and business needs . If 
you want the Best Value, Low Price, Product Availability, and 
Support, ca ll The Printer Store and ask us about: 

• FREE TECHNICAL CONSULTATION 

• FULL AFTER SALE SUPPORT 
• FULL FACTORY AUTHORIZED SERVICE 

DOT MATRIX PRINTERS 

EPSON SERIES 
FX 80 .. 
FX 100 

OKIDATA SERIES 
82A .. 
B3A ........... ............... . 
92A .. 
93A .. 
84 (parallel ) 

C. ITOH SERIES 
8510 Prown ter 
Prowriter II 
New l Banana 

IDS SERIES 
M icropri sm 480 
Pri sm 80 
Prism 132 

GEMINI SERIES 
Gemini 10X 
Gemini 15 . 

NEC B023 .......... .. 
Toshiba P 1350 ... .. .. 

S CALL 
S CALL 

S CALL 
....... .... $ CALL 

S CALL 
S CALL 
S CALL 

$ 395 
S CALL 
$ 239 

$ CALL 
$ CALL 
S CALL 

S CALL 
S CALL 

. ...... ...... . $ 419 
. ... ........ ... S 1750 

LETTER QUALITY PRINTERS 
BROTHER SERIES 

H R-1 (para llel ) .. 
HR-1 (serial) ... 
HR -15 ... 

COMREX SERIES 

. ....... .. $ CALL 

.. .... .... $ CALL 

..... ..... $ CALL 

CR-1 (parallel) .. ..... ... $ 795 
CR-1 (serial) ......... 8 B65 
CR -2 .. . ..... ............................ $ CALL 

C.ITOH SERIES 
HO 40 CPS .. 
F10 55 CPS ......... ...... . 

........ $ CALL 
. .. .. $ CALL 

Oaisywriler 4BK ......................... $ CALL 

NEC SERIES 
3510 
3530 
3550 
77 10 
7720 
7730 

.... $ CALL 
..... .. ... .. S CALL 
...... ........ $ CALL 

... $ 2425 
... ....... ... $ 2900 
.... ...... . $2400 

NEC Accessories .. .... .......... ................. $ CALL 

We carry a full line of Cables and Accessories 

Call (714) 241-0701 and ask us about. . 

• 
~_a·I?'~ .. m •••• l!I __ "'~"'_1IIIj en 
~ ... , 
'A 
i~~( 

n 
1)!5& 

C. ITOH 851()r~~:!"~~!~:'::~"w~"-.. ~~ .... ~]"! 
Prowriter I . •. 

• 120 CPS - 1.3K Buffer - 144x60 dots 1 inch 
Nx9 dot matrix - Proportional Spacing - 8 Character 
sizes - 5 unique alphabets - Greek character set -
Graphie symbols - bi-directional , logic-seeking -
Adjustab le tractors - Sing le-sheet friction feed -
Verti ca l & horizonta l tabbing . 

C. ITOH 8510 Prowriter ..... List $795 $ 395 

BROTHER r------------I 
HR-1 

• 16 CPS - Bi-directional - Super and Subscript 
• IBM Selectric type ribbon - Prints up to 6 copies 
• Ideal for word processin9 

Parallel ... . ..... ..... .. List 1100 $ Call 
Serial ..... . .. .... .. ... List 1200 $ Call 

INTERFACE EQUIPMENT 
Apple Dumpling ..... S 145 
Grappler Plus .... $ CALL 
Complete st ock of 

Epson Accessories$ CALL 
Custom Prinler Cables for 

Apple, Atari. IBM 
TRS-80 $ CALL 

PRINTERS/TYPEWRITERS 

Printer Stands large .. 595 
Printers Stands small. 525 
Printer Ribbons ... $ CALL 
Printer Sound EnclosureS CAll 
Vic 20/Comm. 

64 I nlerface ... S CALL 

We specialize in typewriters that can be used as 
printers. Please call for pricing and information. 

1) LOW PRICES 
2) SAME DAY SHIPPING 
3) FREE TECHNICAL SUPPORT 
4) FULL SERVICE OPTION 

-- _ .. - - --_._- ---------------------1 

PHONE REBATE We are so confident of our LOW PRICES and SUPPORT that we HOW TO OROER: Our phone lines are open from 8 a.m. to 6 p.m. PST. Monday-
. . .. I b II ' Frid ay. We accept VISA. MASTERCHARGE (at .10 extra charge). personal 

. . are gOing 10 ask you 10 make the Imlla Investment yea Ing checks take two weeks to clear. COo's accepted. Same-day shipment on 
THE ------- us In return. when you buy your printer from us. we Wil li eiJale orders placed before 1 p.m. Manufacturer's warranty applicable on all equip-

P r -. n te rille cost of your ca ll and deduct il from your Invoice men!. Prices subject to change. . .. Clrcte 373 on inqUiry card . 
STORE - 2720 S. Harbor Blvd., Suite E, Santa Ana, CA 92704 , The Prinler Store. 1983 
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One company has sold more printers 
to this planet than anybody. 

E 
By now, that shouldn't come as any surprise. 
After all, we inven ted digital printers for the 1964 
Tokyo Olympics. 

Since then, we've built more print mecha­
nisms than the rest of the world combined . 
Including the world's smallest printers, the 
world's most reliable printers and the world's 
first disposable print head. 

And today we are proud - but not surprised 
- to say that the world's best selling printers 
for small computers 
have the Epson name 
right on the front. 

But the really 
amazing fact about 
Epson printers is this: 
they don't cost any 
more than other 
printers . In fact, they 

frequently cost less. 
Here's how we got to be the world's best­

selling printers: by building a quality product, by 
pricing it fairly and by standing behind it. That's 
the way we've done business for almost 20 years. 

Only one printer can claim to be "number one." 
And measured by popular acceptance, by techno­
logical innovation, by honest-to-goodness value, 
not to mention sheer weight of numbers, that 
printer is Epson. 

Number One. 
And built like it. 

EPSON 
EPSON AMERICA , INC. 
3415 Kashiwa Street 
Torrance, CA 90505 

NewEpson RX and FX dot matlix printers . At computer stores now. 

Please ca ll (800) 421-5426 for the dealer nearest you. In California, (213) 539-9140. 

Circle 176 on inquiry card . BYTE October 1983 521 
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Unless you want the best price, performance and quality. 
The other guys' printers have always been ade­
quate. But why settle for adequate when you can 
have the best. The quiet new Riteman personal 
printer from Inforunner for your computer. 

Made possible by over 38 years of manufac­
turing expertise, Inforunner has produced the 
best printer ever. Inch for inch, we've packed 
more heavy-duty quality and performance inside 
our compact Riteman printers at a lower cost 
than the competition. 

Compare feature for feature. With the 
Riteman you get uni- or bi-directional printing 
running easily at 120 cps with friction , pin, and 
tractor feed at no extra cost. You can use your 
own stationery, labels, fan fold or pin feed paper. 
So all your printing gets done faster . 

The Riteman is Epson-compatible for inter­
facing with most personal computers. Like 

Apple and IBM. And with a wide variety of 
print modes including italics, super and sub­
scripts with true descenders. So your letters and 
other printouts look their best. 

And it runs with many popular software 
packages including graphics. 

See for yourself how easily this incredibly 
low-priced printer, with the best price/perfor­
mance/ quality combination, fits into a briefcase 
- at your nearest computer dealer. 

ASK YOUR DEALER or call toll free 
(800) 824-3044. In California (800) 421-255l. 
Inforunner Corporation, 1621 Stanford Street, 
Santa Monica, CA 90404. 

Inforunner's Riteman 
J) 1 ~T HII1! I T Jo:Il WOR I.Il WIIlI·: 

I\ PI1I (' i:; a 1'l'.I.!i:; I.t'I'l'd Iradt'fllark of j\ p ple' ( 'o lllputrl' I IH'. IBM i ~ a n'g-i:;lert'd trad('lllilrk of I BM ( 'o "pora t illll Epson is a registered t rademark of Epsoll A nw ril' a 

Circle 228 on inquiry card . 
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Now 
your personal computer 
gives you a direct line to 

. technical career opportunities. 

It's free, it's confidential, 
it's CLEO . 

• CLEO is technical help-wanted advertising that talks back. 
Just specify the job categories, companies, or geographic locations that 

interest you-CLEO calls up appropriate ads right on your screen. 
• CLEO is absolutely free to the user-your only cost is the 

price of a phone call . 
• CLEO lets you apply for technical career opportunities right 

from your own terminal-to employers whose advanced projects demand 
a state-of-the-art medium to reach the elite personnel they need. 

Access CLEO today at (415) 482·1550 (408) 294-2000 
(213) 618-8800 (714) 476-8800 (619) 224-8800. 

Access assistance: (213) 618-1525 

300 BAUD, full duplex, 
standard ASCII code. 
An electronic publi shing 
act ivi ty of The 
Copley Press, Inc . 

CLEIiI 
Computer Listings of Employment Opportunities 

Recruitment advertisers-speak through the technical market's own medium, at a price you can 
afford. Call (213) 618-0200 collect to find out how you can place your ad on CLEO. 
Circle 84 on inquiry card. 
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Want to hook IBM? 
Terminals. Personal Computers. 

ASCII devices. Hook them all into the 
IBM world with the new AVATARTH 
PAI000 Protocol Converter. 

The PAI000 provides low-cost 
IBM 3278/2 terminal emulation and 
coaxial connection to an IBM 32741 
3276 cluster controller. Then, a single 
keystroke switches you back into the 
asynchronous world through an auxil­
iary RS-232-0 port to access other 
computer systems, public jnformation 
services or copy a screen to a printer. 

Our microprocessor-based unit 
provides user-selectable rates up to 
9600 baud, terminal keyboard configu-

rations, screen management and local 
or remote print functions. And, you can 
hook the PAI000 to a modem for 
remote dial-in access. 

Simple, economical access to the 
world of IBM, just when you thought 
there was no answer. At lj)995, getting 
hooked has never been so affordable. 
For more information on our AVATAR 
PAI000 Protocol Converter, contact 
3R Computers, 
18 Lyman St., 
Westb.oro, MA 01581. 
Or call us at 
(617) 366-5300. 
TWX 710-390-0375. 

Making IBM smarter since 1983. 
@ 1983 RRR Computers, Inc. Avatar is .. trademark of RRR Computers, Inc. 

IBM is a registered trademark of International Business Machines Corp . 
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THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 

IN THE NEXT EIGHT YEARS! 
ARE YOU READY TO CASH IN? 

The micro computer business is predicted to grow from it s present $ 10 billion to $100 billion before 1990' Imag ine the 
poss ib ilities thi s opens for you l No matte r where you li ve . if you're starting up or presently in bus iness. no other industry offers 
you more opportunities! 

Now, finally, all the inside information you need to secure a prosperous future in thi s dynamic indu stry is avai lable in 
one place - THE COMPUTER ENTREPRENEUR MANUAl! - An immense info rmati on source. compiled by our inquisiiive resea rch 
team . a ided by a panel of experts and business people fro m all areas of the computer industry! 

We present the ins ide story of more than 100 lucrative computer businesses you can enter, where you'll find the real 
opportunities fo r the eighties: from one man operati ons like Programming Author , Word Processing Center or Consulting , to 
Systems House, Service Bureau, Computer Store etc! Many at little or no inves tment' All the inva lu ab le facts and fig ures: 
How to start , Capital needs, Profit estimates and Margins , How to Sell and Market, How missing technical or bus iness 
experience need not stand in your way, Source of Suppliers, etc! Details th at could take years to fin d out on your own ' 

We' ll show you inside tricks , like how to never again pay retail for co mpute r prod ucts and consum er elec tron ics . even for 
one item - right now, whil e you're starting your bu siness I How to ge t free merchandise and tra de show invitations , etc. This alone 
will more than pay for the manual! You'll read actual case histories of other computer ent repreneurs. so you can learn from their 
mistakes, and profit from their success stories! Where you'll be one year from now depends on your actions today! Let us 
show you how to take the first crucial steps! 

Order now and take advantage of our limited introduction special . THE COMPUTER ENTREPRENEUR MANUAL. and a 
six month subscription to THE COMPUTER ENTREPRENEUR REPORT/ NEWSLETTER ( so you're always up-to-date with the 
indu stry). both fo r only $29.95! You must be convinced on ho.w easy you can strike it rich in the micro compute r business · o r you 
may return the manual for a full refund w ithin th irt y days l USE OUR TOLL FREE NUMBER TO ORDER! 

EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 

IS ALLIN THIS MANUAl! 
THE COMPUTER ENTREPRENEUR MANUAL has Ihe an swers 10 all your questions aboul 

selecting , starting and succesfully runn ing a computer business! The re has never been such a 
comprehensive collection of know~how and information abou t th iS business in one place! All the 
facts you need to plan and ac h e ive your goals In easy-to - follow . step-by- s tep instruc tion s ! 

These are some of the 100-plus businesses covered In PART ONE of the manual. Wi th the 
facts on How to start and run , Start -up Cost ( Even how to operate on a shoestring ), What profits 
to ex pect. Wholesa le prices , Mark -ups, Supp liers , future outlook , case histories for each , etc: 

Syste m s House , Software Author ( who to sell to and who to aVO id ). Service Bureau , Sott­
ware Publi s her ( How to fHld prog ram s that sell. Word Processing Servi ce , Consulting and Cor -

l __ -----J.-------- sultant Broker ( use your ski lls or those of others. make $ 150 - $ 1000 a day !). The inc redible 
Games Business . Compute r Store ( Franch ises : Pro and Contra. or a low Inventory store in your 
home! ). OEM . Hardware Mfg. Data base and Teletext Service ( big prospect s! ), Used Com ­
puters , Rep a irs. Rent-A-Computer, Promote Fests and Trade Shows. Turnkey Systems .. 

Bartering , Mail Order, Compile and rent mail ing lists , Speci a lized Data Headhunting and Temp Help Se rvice . Tech Writer Shop. Custom Engineering . The 
highly profitable Seminars and Training Business , and m any m o re! 

Many new ideas and ground floor opportunities! Intervi.ews and s ucc ess stories on companies of all sizes ! Privy info on the profits made : How some 
c omputer store operators net $ 100 - $250 ,000! Little known outfits that made their owners millionaires , one of these low-key companies. making Simple boards . 
went from nil to S20,000,000 and 100 employees In four y ears! Programmers tha t make $300 .000, Thousands of micro millionaires In the making. etc! 

Whatever your goal is - Silicon Valley Ty c oon , or just a business at home - we guarantee you'lI find a business to suit you - or your money back! 

PART TWO of the manual is loaded w ith the kn OW-how and "s t reetfigh~ing " savv y you need. both as a novice o r bUSiness veteran, to get started. to s tay 
and to prosper in the micro compu ter bUS iness! A goldm ine of information In clear and easy- ta-use instructions: How to prepa re your Business Plan , Outside 
financing , The mistakes you must avoid , How to hire and m anage employees , Incorporation (when . and how to do i t cheaply) , Surviving bad times, Rec?rd 
Keeping , how to est imate your market before you start , Use m4itiple locations to ma x imize profits , how to promote an.d stay steps ~head of the competi­
tion! How to gel fr~e advertising , free merchandise , free ad v ice . Power negotiating Wi th suppliers to double you r profit margins , etc! Even how to keep a 
present job while starting a business part time! 

Don't miss this opportunity to be part of this great industry - the next success story could be your own! Order the manual today! Par t one and two . 
bound in a deluxe ring binde r. where you can also collect our newslette r ( free for si x months with th e manual - a $32 .50 value! ) - aI/ for only $29 .95! 

You're always attuned to the industry . and your 
manual kept up-ta-date , Wi th ou r newsletter! Each Issue has 
the latest business news , ideas , new s uppliers. our in­
dispensible " watchdog " column on profit s. discounts 
( don ', miSS mig 's pramas . like recently . when top Video manl' 
lor sold al S80 . Ihat's half wholesale. one Ihird 01 Ihe relail 
price! ). the competition . the big deals , etc! Feature stones 
With slart-up Info and case histories on new micro bu s i­
nesses! 

You " 1 get invitations to trade shows and conven tion s. 
the usage of our advisory service and our discount buying 
service for your pu rchases I 

You ' ll lind many items In our newsletter that Will s ave 
you the cost of your manual m any times over! 

® t982. THE COMPUTER ENTREPRENEUR 

CALL TOLL FREE! 
CHARGE IT! 

Credit Card Orders 
( MC. VISA only) 

accepted 24 hours / day 

1-800-227-3800 
Ask for extension 1135 

Order by phone (Credit ca r ds only). or use the coupon : 

:lJ11111~11"111111111"1111"""""""I"II""""I""I"III"1111 
M ai l 10 THE COMPUTER ENTREPRENEUR PUBLISHING CO . 
PO BOX 456, Grand Central Station, New York, N.Y. 10163 

Pl ease send me THE COMPUTER ENTREPRENEUR 
MANUAL, and the s ix month free subscription to 
THE COMPUTER ENTREPRENEUR REPORT / NEWSLETTER . 
All for only S29.95 . plus S3 lor poslage/handllng ( NY resi­
d e nts: add $ 2 .64 lor sales lax ). II I dec ,de not 10 keep Ihe 
manual. I may return it within 30 Qays for a full re fund. 

NAME: 

ADDRES S : 

CITY. STATE . ZIP : 
o Chec k or M .O . enclosed Charge to 0 VISA 0 MC 

CARD H 

E xp . Date: 

SIGNATURE : 
B1083 

Circle 108 on inquiry card . 
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w4r QIomputrr wimrs section 

business * * * * FOUR STAR EDITION o 
VR DATA CORPORATION 
ANNOUNCES: 
THE PRICE WAR IS OVER !! 

HARD DISK 111*995 SMEG 
WINCHESTER • 

5+5 Meg System 1590.00 
15 Meg System 1449.00 10 Meg System 1249.00 
15+15 Meg System 2299.00 10+10 Meg System 1999.00 

*Hard Disk III includ es up to 2 full height W inchester disk 
drives, heavy duty enclosure, disk contro ller, field proven 
power supply, I/ O adaptor, and applicable ca bling. 

'" Hard Disk'" is avai lable d irectly fro m the factory only. 

HARD DISK III & HD-SOS 
ADAPTOR MODULES: 

IBM-PC IBM-XT* 
APPLE II'" 
XEROX 820'" XEROX 820-11'" APPLE lIe'" 150 
FRANKLIN '" LNW-80 
TRS-80 MOD I LNW-IJ 
TRS-80 MOD III TRS-80 MOD 4 • 

OTHERS TO BE ANNO UNCED 
*AVAILABLE 3RD QUARTER 1983 

Call Toll Free • 800-34S-8102 
AMERICAN 
EXPRESS 

1111 f)~soo ... 
® 

NEW 
HD-SOS WINCHESTER 
Compact, High Density, Low Profile, 
Low Power, Sub-Mini Disk System 

SAVE $90 on 5+5 Meg 
(Fixed/Removable) Package 
Packages includes: 
HD-S05F (Master) Fixed 5 meg 
HD-505R (Slave) Removable 5 meg 
Adaptor Module 
Disk Cartridge for HO-505R 

TOTAL 

1395.00 
1095.00 

150.00 
FREE!!! 

2490.00 

The NEW HD-50S Winchester Systems are available through 
quality Computer Stores everywhere. If yours doesn't have 
the HD-SOS from VR DATA, teUthem to get it. 

MASTER unit includes: enclosure, switching power supply, 
disk drive, controller, host adaptor, applicable cabling. 
SLA VE unit includes: enclosure, switching power supply, 
disk drive, applicable cabling. 

Pu blished prices re nect cas h disco unt. All prices are subject to change without 
notice. TRS-80 and TRSDOS are trademarks of Tandy Corp. Disk III and 
HD-505 are trademarks of VR DATA CO RP. 
8:30 a m-7pm EST Mo n-F ri., Sat IOa m-3pm 
CABLE "VR DATA" TE LEX 845- 124 
All VR OAT A products a re tested, burned-in, and re-tested. We're so proud of 
ou r qua li ty co nt rol that we offer a n optiona l unco nditional extended wa rra nty 
covering full costs of parts and la bor on a ll VR D ATA products. 

Rdata 
(215) 461-5300 

VR DATA-WEST 
Watonga, OK 

1-405-623-8664 

Circle 501 on inqu iry card. 

777 Henderson Blvd., 
Folcroft, PA 19032 

BYTE October 1983 531 
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It's Simple ... CALL AND SAVE MONEY 

1-800-841-0860 g~~:RE~~\~~ 
GA. INFO. 912-377-7120 

"Telemarketin Works For You" 
, FRANKLIN 
ACE 1000 COMPUTER 
ACE 1200 COMPUTER 

FROM $CALL 
(:: commodore 

COMPUTERS 
MONITORS, PRINTERS & DRIVES 

FROM $CALL 
(!)Hayes® 

MODEMS 

FROM $239 
MICRO MODEM I 

SMART MODEM 300 
SMART MODEM 1200 

EPSON 
PRINTERS 

FROM $CALL 
FX-80 ....... . ...... . . .. ... SAVE 
RX-80 ..... . .......... .•.. . SAVE 

FX·100 . ..... ........• . .. . . SAVE 

TRS-80 COMPUTERS 

•": !! .-&1 
DISCOUNT 

PRICED 
FROM 

MODEl 4 TRS-80 ........ '809 
MODEL 12 TRS-80 . ..... '2639 
MODEL 16 TRS-80 . ..... '3998 

f//I~I '~F~f!!!!ll!!~~~~ MODEL 100 TRS-80 ... ... '677 
~-~ . , MC-10TRS-80 . ......... . . ·99 

PURE 
RADIO SHACK 

EQUIPMENT 

COLOR COMPUTER .. .. 'CALL 
WE SELL THE COMPLETE LINE 

OF TRS-80 COMPUTERS 
AND ACCESSORIES 

---~ -
TRS-80 

COMPUTERS 
............. " .. " .. " 
m ~lAmQl ... I:I.to .... U<ll 
mWI:I;lIDUlClDD ... __ 

=wCDllDmutClQ __ .. ..". -
MICRO COLOR MODEl 1 00 

$99 FROM$677 

TRS-80 PRINTERS 
COMPLETE LINE FROM '199 

I/!!! SMITH IL ~ C.ltoh CORONA ~@I 
TP-I DAISY PRINTERS 

WHEEL 
FROM '309 

PROWRITER 

PRINTER 
8510 ...... .. '339 

GEMINI NEW! 

FROM $CALL lOX & 15 8600 .. . . . .. 'CALL 

IBM COMPATIBLES 

YOUR CHOICE 

eaGLE PC 
COLUMBIA PC 

CORONA PC 

$CALL 

IINovation'. 
MODEMS 

FROM '119 
eJ-CAT 
eCAT 
eSMART CAT 

eD-CAT 
eAUTO CAT 
eAPPLE CAT 

OIQ()\TA 
PRINTERS 
FROM $CALL 
MICROLINE SERIES 

eS3A 
eS4P .92P e93P 
P ACEMARK 2350P 

DATA FLEX 
APPLICA nONS 

DATA BASE NOTICE PRINTER 
CARDS 

AND CABLES FREE NEW 
PRODUCTS 

BY DATA ACCESS All PRODUCTS WE SEll ARE BRAND NEW 

·CALi. 
COMREX 

AMa3< 

$CALL 

AND COVERED BY THE MANUFACTURER'S 

SPECIFIC WARRANTIES. COPIES AVAilABLE 

UPON REQUEST. 

WE DO NOT Sell ANY USED. RECONDITION· 

ED . FOREIGN OR INFERIOR MODIFIED EQUIP· 

MENT. 

PRICES AND PRODUCTS SUBJEO TO 

CHANGE WITHOUT NOTICE. 

• REPUTATION BACKED BY YEARS OF 

EXPERIENCE. 

• PIONEER IN DIRECT TO CONSUMER 

SALES OF MICRO COMPUTERS AND 

elECTRONICS 

• MilLIONS OF DOllARS IN SALES 

GRAPPLER+ 

"Q~ -IBM BOARDS 
-MICROFAZERS 

-APPLE BOARDS 

'CALL 

OVER THE YEARS 

• TENS OF THOUSANDS OF CUSTOMERS 

• HONEST 

• RELIABLE 

Micro Management 
Systems, Inc. 

• LARGE INVENTORY 

• NAME BRAND PRODUCTS 

Circle 295 on inquiry card. 

2803 Thomasville Road East 
Cairo. Georgia 31728 

1912) 377-7120 

UPON REQUEST 
'CALL 

-DISCOUNT PRICE LIST & 
~1im INFORMA nON KIT 

WRITE DATALIFE 

MICRO MANAGEMENT SYSTEMS DISKEnES 
TELEMARKET DEPT. ' 1 $CALL 

DISCOUNT 
PRICES 
,~.~' 

BUY 
DIRECT 
TElEMARKET DEPT. 1 

BYTE October 1983 533 
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COHERENT™ IS SUPERIOR TO VNIX* 
AND IT'S AVAILABLE TODAY 

ON THE IBM PC. 

Mark Williams Company hasn't just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHERENT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 

For the first time you get a multi-user, multitasking operating 
system on your IBM pc. Because COHERENT is UNIX­
compatible, UNIX software will run on the PC under 
COHERENT. 

The software system includes a C-compiler and over 100 utili­
ties, all for $500. Similar environments cost thousands more. 

COHERENT on the IBM PC requires a hard disk and 256K 
memory. It's available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 

Available now. For additional information, call or write, 

Mark Williams Company 
1430 West Wrightwood, Chicago, Illinois 60614 
312/ 472-6659 

_
Mark 

IIIII Williams 
Company 

COHERENT is a trade m ark or Mark Will ia ms Company. 
*UN I X is as trademark of Bell Labo rato ries. Circle 511 on Inquiry card. 
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Never again worry 
about computer theft or ilamage 
What could be better than 
fuU replacement? 
By now, you've probably heard or 
read about SAFEWAREsM Insur­
ance for microcomputers. But you 
may still wonder just what it pro­
tects , or whether it's really worth the 
investment. If you 've never lost any 
part of your computer system or 
software , you probably don't yet 
realiz.e the limitations of most 
standard insurance coverages. Or 
the agonies you could face in trying 
to recover even the simplest piece of 
peripheral equipment. 

What do you mean 
ifs not covered?! 
Operating your computer system 
without SAFEWARE protec­
tion is fine as long as you 
don't have to worry 
about an accident or 
loss. But what if you 
ca me home one night to 
discover you'd been robbed? 
Or that a pipe had burst and 
caused water damage? Or that 
your system , too, had fallen vic-
tim to a leading destroyer of micro­
systems-a power surge? All 
events beyond your control. If 
something I ike this should happen 
to you, you're likely to find out the 
hard way just how limited your 
standard insurance policy's protec­
tion really is. And no matter how 
little or how much you have in­
vested in you'r computer system, 
discovering that it's not covered can 
be an expensive lesson. 

Now you can be sure 
SAFEWARE was developed by an 
insurance professional who was 
shocked to learn that his very own 
personal computer was at risk. Can 
you imagine? What he discovered 
was that his homeowners insurance 
policy excluded coverage as soon as 
he began operating his first business 
program . Even his simplest spread­
sheet voided coverage. Because 
most homeowners policies won't 
cover any equipment used for busi­
ness, no matter how infrequently. 
Out of this need was born 
SAFEWARE. A simple, easy-to­
understand coverage you can count 
on. Full replaceme[lt coverage of 
hardware , software and media , 
after a low $50 deductible. 

With SAFEWARE there's no 
need for you to schedule equipment 
or software as you do with the 
"rider" type of policies. So your 
coverage can grow with your sys­
tem, providing protection for its full 
value rather than each individual 
item. This will be especially impor­
tant to you if you 're ever planning 

Circle 408 on inquiry card . 

to buy additional equipment or 
software. Even just one peripheral. 

What the editors are saying 
Desktop Computing: .. ," Given the 
amount of money that business 
users spend on computer equip­
ment ... it's not too farfetched to 
say that an insurance policy may be 
the most important new accessory 
that you could add to your desktop 
computer system." 
Computer Decisions: .. . "Your per­
sonal computer might not be safe at 
home. If it is not insured, then 
you 're running the risk of losing the 
thousands of dollars you 've 
invested ... " 
Personal Computing: ... "Replacing 
hardware may be more of a prob­
lem than you thought it would 
be ... That's why (a computer con­
sultant) suggests that you get the 
computer insured." 
Wal/ Street Journal: ... "Columbia 
National General Agency intro­
duces a policy that covers home 
computers regardless of use. The 
usual premium: about $75 a year." 

An All-Risk, no risk offer 
SAFEWARE is anAl/-Risk plan of 
insurance , which means that it 
covers all hardware, all purchased 
software , and all media. Your com­
plete system is protected against 
theft , fire , accidental damage , even 

damage sustained while the com­
puter is being transported in your 
car. SAFEWARE even covers dam­
age caused by power surges ... the 
leading destroyer of microcomput­
ers. And. now, SAFEWARE is 
available on a no risk basis. If you 
are not completely satisfied with the 
protection afforded by 
SAFEWARE, you may return the 
policy for a full refund within the 
first IO days after you 've received it. 

Thousands have said "yes!" 
Since it was first introduced in 1982. 
thousands of computer owners , like 
you , have said 'Yes" to the 
SAFEWARE offer. Owners of sys­
tems from the smallest portable 
micros to larger sophisticated busi­
ness systems are find ing that 
SAFEWARE offers the most af­
fordable and complete security. 
And the simplest peace of mind 
available to ensure carefree 
computing. 

The cost pennies a day 
As you can see from the table, the 
annual premium for a typical sys­
tem consisting of a $3 ,000 proc­
essor. a disk drive and printer worth 
$1 ,100, and $900 in software, isjust 
$60. And you can save even more 
since the cost of insurance for per­
sonal computers used for business 
may be tax deductible. To deter­
mine your rate of coverage , just add 

up your total system value. Then , 
find the premium in the table. 

Easy to order 
Choose from three simple ways to 
pay for your complete SAFEWARE 
protection: Call the toll free phone 
number listed and we'll charge your 
premium to your VISA or 
MasterCard. Or, you can mail us 
your order along with your check. 
Or, send us the coupon and charge 
your policy to your credit card. 

Annual 
Premium 

$11 ,001-$14,000 $105 

$14.001-$17 ,000 $125 

$17 ,001-$21 ,000 $140 

$21 ,001-$24,000 $155 

$24 ,001-$27 ,000 $170 
Call toll free for rates on higher coverages 

Not available in DC. HI. KY. LA . ME. MS. 
NV. Sc. WY 

800-848-3469 
(In Ohio call 800-848-21 12) 
Phones open 8 a. m. to 8 p. m .. 
Monday through Saturday 

Columbia National General Agency 
88 E. Broad Street , Columbus , 
OH 43215 

With SAFEWARE you get . .. 
• Full replacement coverage. 
• Freedom from worries of fire , theft 

or accident. 
• Ultimate in power surge 

protection. 
• Costs as low as $35 a year. 

r---------, 
Yes , my computer needs immediate 
protection . 
Please issue my SAFEWARE Insurance 
Policy. 
Name _________________ __ 

Street _ ________________ _ 

City _ __________________ _ 

State Zip _________ _ 

System value $. _____________ _ 

o Check Enclosed 0 VISA 
o MasterCard 

Card # _________________ _ 

Exp. Date _______________ __ 

No risk. You may return policy for full 
refund within 10 days. Coverages and 
limits are subject to the terms. conditions 
and exclusions in the policy. 
Mail to: SAFEWARE, P.O. Box 02211. 
BYT Columbus. OH 43202 L _________ .....J 
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Copy Protection and Privacy 

Dear Jerry, 
The Superscribe II word processor is 

distributed by On-Line Systems (now 
Sierra On-Line Inc.). When I first got it, 
I found it a fairly good word processor 
with some very interesting features. For 
instance, it has a 70-column upperllower­
case display on an unmodified Apple 
with software printer spooling and a key­
board buffer. Not a bad achievement, 
even with its share of bugs. And On-Line 
did provide a free backup disk . 

Then, last summer, On-Line updated 
the program to its present Screenwriter 
II and gave it some enhancements, such 
as a mouse or joystick. However, it also . 
added a very nasty copy-protection sys­
tem. The company's update policy was 
$10 for a new disk and a manual with the 
return of one of the disks. After about two 
weeks, I got the new disk and manual (a 
large improvement, I might add). It 
wouldn't boot, so I took it to a store 
owned by a friend of mine and tried to 
boot it on a Franklin with Apple drives, 
an Apple with Rana drives, and an Ap­
ple with a Super-5 and a normal drive . 
It would not boot on any of them. So off 
went the disk to the company, and two 
weeks later I got a new one. It wouldn't 
boot on any of the machines, either. I 
called, and the company said to return it 
again . Being an accomplished program­
mer, I decided to play around for a while. 
After spending a few minutes boot­
tracing the program, I finally got it to run. 
However, I simply am not going to boot­
trace a program every time I want to run 
it, which in this case might be two or 
three times a day. So I found the nibble 
counts in it and removed them. It then , 
worked on any machine. When I called 
the company and told a programmer 
there how to fix this problem, he said (in 
a very moronic tone), "Oh, uh, I guess 
we'll fix it" and took my name and ad­
dress. About three weeks later I started 
to receive Softalk magazines free, with a 
little "Sponsored by On-Line Systems" on 
top of the label. Not exactly the correc­
tion I had hoped for. 

I simply cannot abide by a tool being 
protected from copying, or in this case 
just use. As a result of the company's 
screwing around, I lost four weeks of 
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valuable time owing to the loss of the 
backup. It is absolutely ridiculous to keep 
someone who relies on a product from 
copying it. Beyond that, if I wanted to 
modify it for either of my nonstandard 
drive configurations, I couldn't because 
the nibble counts would stop it from func­
tioning; the length and content would be 
changed. 

It is simply not worth buying a product 
that I can't use to my own ends, provided 
I don't pirate it, which I wouldn't. It is also 
interesting to note that a product I subse­
quently purchased from On-Line (the 
game Pest Patrol) would not work on my 
drives, which I had completely checked 
by a Class I repair center. In light of this, 
I have decided never to purchase any­
thing from On-Line again and advise 
anyone who wants products guaranteed 
to work on their Apple system to do 
likewise. 
Douglas Henkin 
150 East 77th St. 
New York, NY 10021 

My late mad friend would have published 
the company's bit map in retaliation . Com­
panies that destroy their own utility to "pre­
vent piracy" only encourage legitimate hackers 
to tum pirate . .. . Jerry 

Dear Jerry, 
In your June column ("Zenith Z-100, Ep­

son QX-10, Software Licensing, and the 
Software Piracy Problem," page 411) you 
touched on a subject near and dear to my 
heart, protection. I have three words to 
say about it: I hate it. I have no objection 
to copyright; just those protection 
schemes. 

My problems started when I bought a 
5-megabyte Corvus hard disk for my 
Apple IIe. The Corvus drive can only live 
in slot 6 because of the firmware on the 
controller card; therefore, the floppy disk 
must be elsewhere. The first problem I 
ran into was not being able to put my 
games, educational and other protected 
software on the Corvus. The second 
problem was booting protected software 
from the floppy disk in slot 7 or else­
where. Do you realize how much soft­
ware out there will not work if the floppy­
disk controller is not in slot 6? I said to 
myself, instead of trying to get all soft-

ware houses in the universe to change 
their software; why not get Corvus to 
change its firmware so that it can go in 
slot 7? Well, after having my dealer call 
Corvus several times, the company's 
answer was, "impossible to do:' I tried to 
call the vice-president of the company 
and never got a return call . High Tech­
nology software of Oklahoma City also 
talked to them. No way, they said . 

Back to protection. CP/M software is 
not protected, and I don't hear them cry­
ing about pirates of their software. Beagle 
Bros. Software is not protected and it is 
still in business. At least one well-known 
game house has dropped protection and 
reduced all of its prices on software for 
the Apple to $19.95. 

Like you said, "For every protection 
scheme there is somebody out there 
ready to break it :' How can it be stopped? 
Software programmers, please stop put­
ting those locks on your software. In­
stead, install a serial number somewhere 
in the program that is registered to the 
original owner. That way, if he sells or 
gives away a copy and the person who 
gets it needs to send it back to the com­
pany for any reason, the serial number 
can be traced. Finally, have faith and en­
force your copyrights. Yes, believe it or 
not, I think the majority of people out 
here have integrity and are not out to rip 
you off. 
Stan Epstein 
116 S. Cedarwood 
Rose Hill, KS 67133 

Piracy is a real problem, but most protec­
tion schemes cause far more problems than 
they solve. . . . Jerry 

What's the Cache? 

Dear Jerry, 
In your July column ("Interstellar 

Drives, Osborne Accessories, DEDICATE/ 
32, and Death Valley, page 323), you used 
the word "cache" to refer to a system that 
stores frequently used information from 
a disk in RAM. I thought you might like 
some background information. I under­
stand that the original use of the word 
cache in computers had to do with main­
frame computers. A mainframe will have 
a large main memory (say 256K bytes) 
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with access times around 200 to 500 nano­
seconds. That's fast enough to keep most 
microcomputer CPUs happy, but it seems 
like a long time to a mainframe CPU. So 
a small amount (say 2S6K bytes) of fast , 
expensive cache memory is installed be­
tween the CPU and the main memory to 
hold the frequently used information 
from the main memory. The access time 
of the cache memory might be 20 to 50 
nanoseconds. 

My opinion, for what it's worth, is that 
disk emulators (or RAM disks) will 
gradually become obsolete. The 16-bit 
microcomputers on the market can han­
dle up to about SOOK bytes of addressable 
memory, which is more than you can put 
on a Sif4-inch disk . Once enough software 
becomes available to take advantage of all 
that memory, disk emulators will no 
longer be needed . 
Gerry Ashton 
Box 415, Rural Rt. 4 
Hopewell Jet., NY U533 

Thanks. Tracy Kidder explains cache well 
in his The Soul of a New Machine. You're 
probably right about disk emulators, but not 
for a while. The\/ll last a couple more years, 
and wow, do the\} save time! .. . Jerry 

Public Key Encryption 

Dear Jerry, 
Computer systems security is part of 

my job here at Kodak Park . Therefore, I 
was quite interested in your comments on 
public key crypto systems in your July col­
umn ("Interstellar Drives, Osborne Acces­
sories, DEDICATE/32, and Death Valley," 
page 323) . 

I would really like to know whether 
anyone succeeds in deciphering the file 
you published that was generated by 
DEDICATE/32. 
William E. Florance 
Security Administrator 
Eastman Kodak Co. 
Management Services Division 
Bldg. 56, Kodak Park 
1669 Lake Ave. 
Rochester, NY 14650 

So far no one has claimed the prize! In fact , 
only a few admit to having tried . ... Jerry 

Dear Jerry, 
You hit the nail on the head, sir. The 

most common mistake I've seen made 
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about encryption schemes is boundless 
faith in long keys. Although key length 
is important, it only gives one a rough feel 
for the resistance of a particular cipher to 
brute force (i .e., try every key) attacks. A 
mathematically weak system can be at­
tacked with several analytical tools, 
assuming the enciphering process is 
public knowledge. If it isn't, the use of 
classic cryptoanalytic attack (cribs, etc.) 
will be the approach of choice. 

Incidentally, I seem to recall an article 
in 1nfoworld late last year that described 
the successful breaching of the public key 
system by a mathematician using an Ap­
ple II . As I remember, the demonstration 
was at some kind of convention and 
(seemingly) was tightly controlled. I 
wouldn't use the public key system to 
hide a second set of books, anyhow. 

The bottom line is, any cryptosystem is 
of only hypothetical security value, and 
some hypotheses are better than others . 
The major concern I would have in 
evaluating the merits of any encryption 
scheme is the sophistication of the op­
position and the volume of material to be 
encrypted. Several old and simple 
systems are ·quite secure for enciphering 
limited amounts of plain text, notably the 
Playfair cipher and the Jefferson wheel 
(AKA the Bazeries cylinder) . These sys­
tems are very easy to implement on the 
micro and can be worked by hand if need 
be. The same can hardly be said for the 
[National Bureau of Standards] Data En­
cryption Standard, eh? 

Another generally held rule of thumb 
is that the security of a system cannot be 
based on the secrecy of the encryption 
process, be it by mechanical device or 
computer program. The opposition 
should be presumed to have everything 
you have, save the key. 

If you're interested in further informa­
tion, I highly recommend David Kahn's 
excellent book, The Codebreakers, a classic 
in the field of cryptology. 
Bob Scott, Lieutenant, U.S. Navy 
3095 Marina Dr., Unit -2 
Marina, CA 93033 

The public key system used by Charlie Mer­
ritt is not the one discussed in Infoworld. 
This one is based on factoring large numbers. 
My research indicates that it will take the 
resources of a government to break the Mer­
ritt system, and 1 wouldn't bet that a govern­
ment can do it . Charlie Merritt has invited 
any computer wizards who are interested to 

tn} to disassemble his program for all the good 
it's going to do them . .. . Jerry 

Europe Replies 

Dear Jerry, 
From time to time in your column a 

European standard emerges as a culprit 
for what-they-did-to-the-Selectric-key­
board on the IBM pc. As you certainly 
are aware, a disturbing number of lan­
guages are spoken in Europe-English, 
German, French, Spanish, and Italian, 
for example. For each language there is 
a traditional keyboard that mayor may 
not have achieved the dignity of a stan­
dard . Further, European keyboards dif­
fer not only from language to language 
but also from country to country. The 
"German" keyboards in West Germany, 
Austria, Switzerland, and Luxembourg 
are by no means identical. Surely there 
must be more to the PC's keyboard than 
a ghost? 
G. Accardo 
6225 Hersberg 7 
Luxembourg 

1 know only what the sales and public rela­
tions people tel/me. At any rate, there are nolU 
software fixes, so all's better if not well. 
Jerry 

Dear Jerry, 
You have commented a couple of times 

in BYTE on the IBM PC keyboard. For the 
record, the features of the keyboard you 
have criticized are all designed in the U.S. 
and are as American as pie and Water­
gate. To wit: key placement, key spacing, 
and so on. 

The one keyboard feature that has been 
influenced by European norms is height, 
which you have not criticized. There are 
no European keyboards that have a key 
between the space bar and shift except for 
IBM PC keyboards imported from the 
U.S. Umlauts sit way above the shift key. 

Have you got something against 
Europe? 
V. M. Lorensen 
Raiffeisenstr. 1 
Seeheim 
West Germany 

IBM and DEC both said it was a European 
standard. Great gobs of goo . .. : Jerry 

Circle 336 on inquiry card ....... 





UsertoUser ____________________________________________________________ __ 

Dear Jerry, 
You keep harping on about the nasty 

"European" keyboard supplied with the 
IBM Pc. Sure it's European, and sure it's 
nasty, but your moans are like complain­
ing that a grapefruit is sour because it's 
yellow. 

So far as I am aware, the "European­
ness" of the IBM keyboard only has to do 
with ergonomic attributes such as being 
separate from the rest of the machine and 
standing low above the table. In much of 
Europe, this sort of let's-mollycoddle-the­
user "standard" gets called "Swedish." 
Look at the Basis-its keyboard is just as 
"European/Swedish;' yet you said quite 
nice things about it the other month. 

Manufacturers were making such a 
thing about meeting "Swedish" standards 
at last fall's Paris office equipment show 
(SICOB) that a friend of mine was sent 
to Stockholm to get copies of these "stan­
dards." It was like trying to reach the end 
of the rainbow. It seems that the much­
vaunted Swedish ergonomic "standards" 
are actually stiff demands made by labor 
unions. All very well, except that they ap­
pear to be regulated by uniop whim. 

Each European country has a different 
typewriter keyboard layout to cope with 
things such as "etre ou pas etre, c'est lit 
la question :' But that is not what you are 
complaining about, either: important 
things, like where to put the big keys, are 
the same in Europe and in America. It's 
obvious if you stop to think about it: lit­
tle typewriter key tops are easy for manu­
facturers to swap around, but changing 
the physical locations of the big keys for 
each country would be uneconomic. 

The real bugbear is that many computer 
manufacturers and programmers do not 
know how to type in any language. Al­
though IBM makes typewriters, it is 
noticeable that it was not the typewriter 
department that produced the Pc. 

Some programmers' lack of typing 
ability is astonishing: when I first started 
word processing on an Exidy Sorcerer, 
I was flabbergasted by a table of "single 
keystroke" entries for BASIC keywords­
as though a two-key combination such as 
"graphic-G" could conceivably be easier 
than typing TABe opening parenthesis 
and all! Clearly the BASIC manual was 
not directed at word-processing 
customers. 

Many utility programs are just as bad. 
I find it is easier and quicker to type out 
short, meaningful command words such 
as ENTER in full rather than try to 
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remember the current program's one- or 
two-letter abbreviation, but I've seen com­
petent systems programmers boggle at 
the prospect of hunting for, and then 
pecking at, five whole letters in the right 
order just for one command. Why require 
five acts where one will do? 

You might well do good by castigating 
neglect of the touch-typist by IBM and the 
rest of the programming world, but blam­
ing it on Europeans in general, or Swedes 
in particular, is wide of the mark. By the 
way, I have no special pro-Sweden axe to 
grind, and although I live just outside 
Paris, I'm British . 
Andrew Marland 
35 Avenue Chevreul 
92270 Bois Colombes 
France 

I don't mean to bLame Europeans, but IBM's 
short-sightedness! Tlw) had the best keyboard 
in the worLd (SeLectric) , and they bLew it! ... 
Jerry 

On Comments 

Dear Jerry, 
I have a quick comment on your use of 

comments in a Modula-2 program. I think 
I can cast some insight on the situation. 
Your statement that it is clearer if FOR 
ends with NEXT, and WHILE with 
WEND, makes sense only in the context 
of your ongoing enthusiasm for advanced 
versions of BASIC. However, for someone 
such as myself, who has never used a 
BASIC with WEND in it, using WEND to 
end a loop seems no more natural than 
using QWERTY. I would suggest com­
menting your example program thusly: 

While n<N DO 
FOR i:=l TO 5 DO 

WriteString("Foo") 
END; (* FOR i *) 
WriteString("Fiddle"); 
DEC(N); 

END; (* WHILE n<N *) 

Using comments that indicate the loop 
variables allows the reader to simply look 
upward from the comment until he finds 
the loop statement with the same vari­
ables. With your method, all he can do 
is hope to find the corresponding WHILE 
statement. For nested WHILEs in par­
ticular, simply putting WEND won't do 
the job. Note that this affords the same 

ease of reading that NEXT I (rather than 
just NEXT) does . But bringing in NEXT 
is unnecessary, as is WEND. 

As for your columns, they are always 
provocative and informative, even if I 
don't always agree. Keep it up. 
Matt Richards 
815-C Dartmouth Rd. 
Baltimore, MD 21212 

Seems Like a good idea . Meanwhile, 
ModuLa-2 remains my favorite language . ... 
Jerry 

Z-lOO Notes 

Dear Jerry, 
Poverty drove me to the Heath version 

of the Z-100. It is relatively easy to assem­
ble and very well documented . One 
needs to be light of touch with a solder­
ing iron on the controller board, but 
otherwise the kit is within the skill level 
of the average tinkerer. My unit came on 
line after only about 10 hours of effort. 

I must also report that one of the claims 
made in the advertising is significantly 
overstated. The 8-inch drives that you 
connected up so easily must have been 
double-sided, for it seems that only 
double-sided drives will work with this 
machine. That was a serious blow to me 
because the ability to use myoId drives 
was the economic cornerstone of my deci­
sion to launch this project. 

I have called Heath to ask whether a 
single-sided drive can be made to work, 
but after the first contact, which revealed 
that a BIOS patch was available, the help 
came to an end. You would be surprised 
at how long Heath technicians can hold 
their breath on the phone! It's hard to 
believe that they think they will sell too 
many of the $2700 disk drives using this 
tactic when equivalent drive systems are 
available for less than half that price on 
the open market. 

Jerry, if your technical friends come up 
with a way to make Shugart 800 drives 
work with the Z-100, I'd surely like to hear 
about it. 
Colin Evans 
150 Walnut St. 
Stratford, CT 06497 

Others aLso report that the Heathkit ver­
sion of the Z-100 is easy to build. I'm glad you 
were happy with yours. 

Alas, I know of no way to use single-sided 
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drives; mine are indeed double-sided (Com­
pupro), and I never did check for single. Sorry. 

We use the Z-100 primarily with 51f4-inch 
disks, but we like the ability to transfer to 
8-inch disks easily. 

If anyone writes with a sir1'!ple way to use 
single-sided 8-inch drives, I'll be sure to put 
it in the column. . . . Jerry 

Dear Jerry, 
I finished assembling the Heathkit ver­

sion of the Z-100 in March. I'm writing to 
tell you how to fix Zorrds squeaky key­
board. I also think that the squeak is 
needless on such a fine keyboard. Fur­
ther, a blinking cursor makes me want to 
kill. I have spent sleepless nights devel­
oping horrible tortures for engineers that 
think I need the cursor to blink blink 
blink blink blink blink blink blink at me 
while I'm trying to think. 

I've enclosed the listing of 
MODE.COM, which stops the squeak 
and the blink. The program is a minor 
modification of the one on page P.5 of 
volume 2 of the Z-DOS manual. The pro­
gram could be further modified to reset 
anything on the machine by changing the 
MESG line. I've put MODE.COM into the 
AUTOEXEC.BAT file . 

About the Heathkit H-100-it is in­
credibly easy to assemble. At $2199 you 
are stealing this computer. Except for the 
disk controller board there are only two 
solder joints in the entire project! If you 
don't like to solder you can farm out the 
controller to a friend you trust with a 
soldering iron. Pay him $100, and you still 
save $900 over the price of the Z-100. I 
built the main box in less than five hours. 

The controller took me about 10 hours to 
solder, but I had no experience and was 
working very carefully. 
Reinhard Koch 
1500 Cloverdale Ave. 
Winston-Salem, NC 27104 

Thanks-that helps a lotf I don't much care 
for blinks, either. . . . Jerry 

Jerry I?ournelle ~elcomes readers' com­
ments and opinions.' Send a self-addressed 
envelope tf) Jerry Pournelle, c/o BYTE 
Publications, POB 372, Hancock, NH 
03449. Please put your address on the let­
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot 
guarantee a personal reply. 

Listing 1: The MODE .COM listing, which stops the squeak and the blink in the Heathkit 
version of the Z-100. 

type mode . asm 

TITLE 'I·IODE.Cm' - Sl:.'r UP lllACHINE THE WAY I LIKE IT 
PAGE ,132 

.XLIST 
TIlCllJDE DEFASCII • AD!>. 
INCllJDE DEFlIS .AS!'; 

• LIST 

PG~lSffi Silll11ENT 

START: 

N:ESG 

PGrvlSLG 

ASSUhE CS: ffiIvSEG ,SS : RJ['1SEG , ill: ror'lSl:X:l ,:ES: IlOTriING 
ORG 100H Position after program header 

NOV 
t-iOV 
Th'T 
TIl? 

DB 

Th'DS 
DID 

DX,OFFSEr HESG G:E.'l' ADDR OF HESSAGE 
Ali, DOSF OUTSTR G:E.'l' FUliCTION TO OUTPUT ['iESSAGE 
DOSI FUl1c PRll;T IviESSAGE 
DOSI TERN ; ~TO:r PROGRAM 
; :ESC-;-BLINK CRSR OFF,:ESC, KEY -SOUND OFF, CR, IF ,:ElID-CHAR 
Z7 , 'x; , ,Z7 , ' x2 ' ,13, 10. '$' 

START 

As shown on page P.5 of the Z-DOS manual, create a COM file by entering: 

You now have !-'JODE.Ca.!. 

B: 

l"lAS[vj NODE; 
Lll~ \'IiODE; 
EXE2Bm MODB.ElCE.CC~·i 
:ERASE t-iDDE.£XE 

r-----~--,------------------------I-------------~------------~-------------------------

c III III OJ') III OJ') \{) III 

~ E HH " ' :" " 1" '.:~ ~ " ~~~ 
~~tl.I~.~ Hi I,d .in ~ i, : 1i,L;! m 

,,~~. ~ ~~;:#~ ~ i ' · : j I ~ ! II . . HII i! ~ _ i Hi 
.~~ ,~ FILL ~ u ~ ~ 0 0 IV QI Z Z -:: ~ cv ~ E ~ ~ 5 cv ~ ~ 0 :;ij 

A.}o" .... ~ a. -' -' ~ *' D D 0 0.. ~ <; ~ u U a ~ c ;; '!! C ';( en 
• ~'...l.:V OUT 0 ~ ~ ~ 0 e gg ~ ~ u.c :: ~ ~ ~ C1) 2 ~ ~ g 0 . ~~ I L&.. ~ c( c( U Vi 0 0 W w .s (f) v. 0 (f) 0 c( Z Q. (/) U u L. _________________________________ I ___________________________________________________ _ 
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PRESENTING TIll 
SIOG_pe™ roR $2999. 

The SIOO-PC by Lomas Data Products: 
Offering high performance at a "low" price ... 
and it's IBM-PC diskette compatible. 

The SIOO-PC is a cost effective high performance 
floppy based system ideally suited to business 
and scientific applications. 

The system offers the following standard features : 

• Two 5 ~ " double sided disk drives 
(640 Kbytes of storage) 

• Two serial ports, Two parallel ports 
• Battery protected clock calendar 
• MS-DOS** operating system (others optional) 
• 128K RAM 
• 8 MHZ 8088 processor (8087 optional) 
• 15 slot S I 00 mother board 
• Attractive desktop enclosure 

And, the SIOO-PC is diskette compatible with the IBM-PC and 
most programs will operate without any changes. Plus, with its 
SIOO bus expansion capability ... your system will never be 
outdated. 

LDP also offers a complete line ofSl00 bus board 
products & support for the system integrator. . . 

• LIGHTNING ONE*** 8086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up 
to 10MHZ operation ...... PRICES start at $425.00 

• HAZITALL SYSTEM SUPPORT BOARD 
2 serial, 2 parallel ports, battery protected clock 
calendar, Hard disk controller host interface ..... 

PRICE $325.00 

• LDP128/256K DYNAMIC RAM 
Advanced dynamic RAM with LSI controller 
for failsafe operation, parity. . 

Price 128K - $495,00, 256K - $795.00 

• RAM67 HIGH PERFORMANCE 
STATIC RAM High speed (I DOns) low power CMOS 
static RAM. 128K bytes, extended addressing 

PRICE $1200_00 

• LDP72 FLOPPY DISK CONTROLLER 
Single/double density, single/double sided disks, 
both 8" and 5 ~" inch drives simultaneously ..... . 

PRICE $275.00 

• LDP88 8088 SINGLE BOARD 
COMPUTER 8088 CPU, IK RAM, 8 KEPROM, 
Monitor RS232 serial port, 8 vectored inter­
rupts. . . . . . . . . .... PRICE $349.00 

*CPI M-86. MP/ M-86 and CONCURRENT CP/M-86 are trademarks or Digital Research . 
**MS-DOS is trademark or Microsoft. 
***Lightning One is trademark or Lomas Data Products. Inc. 
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Two additional boards are available [or JULY 
delivery 

• LIGHTNING 286 - 80286 CPU BOARD 
Offers 4 times the performance of a 5MHZ 8086 
CPU while maintaining software compatibility. ... 

..... . .... .PRICE . .... CALL 

• OCTAPORT 8 PORT SERIAL BOARD 
8 serial ports 0 to 19200 baud operation real time 
clock inte rrupt. Ideal for multi-user systems such as 
MP/ M-86.* .. PRICE . .... CALL 

All of LDP boards are fully tested to exacting 
standards and carry a one year warranty. We 
specialize in 16-bit products & support the four 
major operating systems for 16-bit processors: 
CP/M-86*, MP/ M-86, CONCURRENT CP/ M-86*, 
and MS-DOS (PC-DOS). 

If your application requires 16-bit computing 
power and 
versatility, call 
Lomas Data 
Products today. 

Dealer inquiries invited. 

LOMAS DATA PRODUCTS, INC. D 66 Hopkinton 
Road, Westboro, MA 01581 D Tel: (617) 366-6434 
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Ask BYTE 
Conducted by Steve Ciarcia 

Joystick for the PC 

Dear Steve, 
r would like to build the 

joysticks for my ruM Personal 
Computer using Radio 
Shack's joystick potenti­
ometer, Catalog No. 271-1705. 
Can you tell me how to wire 
up the potentiometer? The 
IBM manuals have been no 
help. Also, r hooked up a 
13-inch Hitachi color televi­
sion set to the ruM PC, but 

r get poor resolution in the 
80-character by 25-line mode. 
Any suggestions? 
Robert Smith 
Darien, CT 

Adapting the Radio Shack j(JIj­
stick potentiometer to the IBM 
Personal Computer is easy (see 
figure 1). Of course, your PC 
will need a joystick interface 
card. Also, while the value of the 
271-1705 joystick is rated at lOOK 
ohms, the 3D-degree travel of the 

I BM CONNECTOR ON PADDLE BOARD 

PIN 2 PIN 4 

,.---, 
I....L I 

jL-~ 
PIN 5 PIN 7 

JOYSTICK 
POTENTIOMETER 
100 K!l. RANGE 

joystick handle may limit the 
range that can be controlled. If 
this is a problem, a potenti­
ometer with a larger resistance 
will be needed. The total resis­
tance change should be around 
lOOK ohms. 

The signal bandwidth of a col­
or television is too narrow for an 
80-character line to be displayed 
clearly. The only solution for 
sharp characters is to use a high­
bandwidth (greater than 12 
MHz) monitor. . . . Steve 

TO PIN 6 

L-.. ________ ...... _ TO PIN 1 

HORIZONTAL 
TO PIN 3 

Figure 1: The technical specifications needed to employ a WOK-ohm joystick potentiometer as a joystick 
for an IBM Personal Computer. 

Apple Disk 
Information 

Dear Steve, 
r would appreciate your 

help in finding sources of in­
formation about the opera­
tion (hardware and software) 
of the Apple II ·disk drives 
and disk-drive controllers. 
Robert Kao 
West Linn, OR 

One of the best references on 
the operation of the Apple disk 
operating system is the book 
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Beneath Apple DOS by Don 
Worth and Pieter Lechner. Pub­
lished by Quality Software, it is 
available at most computer 
stores. The book completely de­
scribes the DOS software and 
explains the disk formatting. 
Because many of the disk-drive 
functions are software controlled 
rather than hardware controlled, 
you will be off to a good start. 

The Apple disk controller 
schematic on page 145 of the 
Apple DOS Manual shows 
that it does little more than turn 

the drive on and off, move the 
stepper motor, and translate the 
disk pulses into a 6-bit hexadec­
imal code. The software that 
drives the controller is explained 
in Beneath Apple DOS. The 
disk analog card features the 
MC3470 read amplifier, which 
takes the differential AC signal 
from the disk's read/write head 
and converts it to a digital out­
put pulse. It is amplified and 
filtered, sent to the controller for 
translation, and then sent to the 
data bus. . . . Steve 

Atarl 800 to VCS 

Dear Steve, 
r own an Atari 800 and am 

interested in making car­
tridges for the Atari VCS or 
5200. Do the VCS and 5200 
both use a 6502 chip? If they 
do, is it pOSSible to use stan­
dard Atari . assembly lan­
guage for programming? If 
they do not use the 6502-or 
are not compatible with Atari 
assembly language-can you 
tell me if there is any other 
way to make cartridges for 
the VCS or 5200? (I under­
stand that there is a board 
that lets you use an Apple II 
Plus for this purpose.) Any 
help will be greatly appreci­
ated . 
Scott Brause 
Edison, NJ 

The Atari 800 and the Atari 
VCS both use a 6502-type micro­
processor and share the same 
machine language. It is therefore 
possible to develop games on 
your Atari 800 that will run on 
a VCS. 

The boards for the Apple II 
Plus are made by 

Frobco 
POB 8378 
Santa Cruz, CA 95061 
(408) 429-1551 

These units are real-time devel­
opment systems consisting of a 
plug-in board for the Apple II 
and EPROM plug-in boards for 
the VCS or 5200. . . . Steve 

The Monitor and the 
Merriment 

Dear Steve, 
r have been using a BMC 

13-inch color monitor with 
two home computers : a 
Commodore VIC-20 and a 
TI-99/4A. r also have another 
computer (built from an NRr 
kit) that is based on an 



Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 

Quite articulate. 

The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe­
sizer availab le today. Its highly 
arti culate text-to-speech translator lets 
your computer properly pronounce 
con versational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep­
tion word table and 
store your own translations. 
And remember, the entirely 
self-contai ned Votrax PS System 
gets your computer talking 
without using any valuab le 
computer memory . 

Built-in versatility. 

Much more than just a voice output 
device, the Votrax PS System lets 
you mix either speech and sound ef­
fects or speech and music. A pro­
grammable master clock and 255 
programmable frequencies give you 
unmatched control of speech and 
sound effects. 

The V otrax PS System offers user 
expandable ROM for custom appli­
cations, user downloadable software 
capability and sound effects 
subroutines for easy user program­
ming. Its programmable speech rate 
provides more natural rhythm, while 
16 programmable amplitude levels 
give you greater control of word 
emphasis. 

Actual size: 12.2"x4.5"x2.6/1 
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Friendly to humans. 

Designed to look Ii ke a pri nter to 
your computer, the Votrax PS System 
is extremely easy to use . It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtuall y any computer . 
Speech, music and sou nd effects are 

• only a PRINT statement away. 

What to say after "Hello" . 

Businesses wi ll appreciate spoken 
data transmi ss ion, narration of graphic 
displays and unmanned, oral product 
demonstrations . Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil­
dren can receive comprehensive 

The Votrax Personal Speech System 
is covered by a limited warranty . 

Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 

computer instruction with voice text­
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 

A quick list. 

D Highly articulate Votrax text-to­
speech translator . 

D 255 programmable frequencies for 
speech/sound effects. 

D 16 amplitude levels. 
D Simultaneous speech and sou nd effects 

or speech and music . 
D 8 octave, 3 note music synthesis. 

D Serial and parallel interface standard. 
D User programmable master clock. 

D User defined exception 
word table . 

D User programmable speech 
rate, amplitude and inflection . 
D User expandable ROM 

for custom applications. 
D User downloadable 

"

software capability. 
D 3,500 character 

input buffer: sub­
divisible for a printer 
buffer. 

D Internal speaker and external 
speaker jack. 

D Real time clock and 
8 user defined alarms. 

D Oral power up and error prompting. 
D X-on IX-off and RTS-CTS handshaking. 
D Programmable Baud settings (75-9600). 
D Interrupt driven Z-80 microprocessor. 
D Parallel/Serial interconnect modes. 
D Proper number string translation : the 

number" 154" is pronounced "one 
hundred fifty four". 

To order, see your local computer 
retailer or call toll-free 

1-800-521-1350 

Michigan residents, please call 
(313) 588-0341. MasterCard, VISA or 
personal check accepted. The price is 
$395 plus $4 for delivery. Educational 
discount available. Add sales tax in 

Michigan and California. 
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Ask BYTE ----------------------------
MC6802 microprocessor. This 
unit has memory-mapped 
video, uses an MC6670 char­
acter generator, and displays 
24 lines of 32 characters on a 
television screen. How can I 
get it to display to my 
monitor? 
Itshak Mihaeli 
Brooklyn, NY 

Your color monitor is designed 
to accept a composite video signal 
directly. A television receiver is 
designed to accept a composite 
video signal that is super­
imposed onto a radio-frequency 
(RF) carrier. Most low-cost com­
puters, such as your NRI, pro­
vide the video output on an RF 
carrier (usually channel 3 or 4) 
to enable a home television set to 
be used as a monitor. 

The VIC-20 and the TI-99/4A 
have a direct video output that 
is not modulated to a television 
channel. Their output can there­
fore be displayed directly on your 
monitor. The RF signal from 

Eco-C 

your NRI system is preventing 
the video signal from being dis­
played. If you tap into the com­
posite video signal inside the 
computer before it goes into the 
RF modulator, you will be able 
to display its output on your 
monitor. . . . Steve 

Power-line Warning 

Dear Steve, 
I am about to receive a Vic­

tor 9000 system and would 
appreciate some information 
on a gadget that gives warn­
ing of power-line failures and 
glitches. Despite consider­
able searching, I have been 
unable to find the name or 
manufacturer of this minor 
piece of equipment and its 
price (though I understand 
that its cost is not high) . Can 
you help? 
Brian Rushton 
Brooklyn, NY 

The device for indicating 

Compiler 
Since November of last year, we've been testing our new 
Eco-C Compiler and now it's ready for your Z80'· CP 1M'· 
system. Some of the features include: 

• All data types, including float, double and long. 

• Fast, efficient code. For example: Our versions of 
"seive" in January, 1983, BYTE; 15.8 seconds 
(standard) and 11.7 seconds (optimized). 

• Uses Microsoft's MACRO 80'· for REL file output. 

• Standard (K&R) file 1/ 0 and library (most in source) 
included. 

• Easy assembly language interface. 

• No royalty fees on generated code. 

The price for Eco-C is $350.00 and includes MACRO 80 (a 
$200.00 value by itself). We'll also include a free copy of 
C Programming Guide while supplies last. 

For further information, call or write: 

• 
~1 ~S P.O. Box 68602 
~ ~;. Indianapolis, IN 46268 

.COBOFT INC. (317) 255-6476 

Registered trademarks are: Zilog (ZBO). Digital Research 
(CP /M ), Microsoft (MACRO 80) and Ecosoft (Eco-C). 
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power-line failure and glitch oc­
currence, the Glitch Sentinel,is 
manufactured by 

BMI Billings McEachern Inc. 
402 Lincoln Centre Dr. 
Foster City, CA 94404 
(415) 570-5355 

The Glitch Sentinel features 
indicator lights for a variety of 
power-line conditions including 
high and low line frequency, 
voltage spikes, and "noise." At 
$400 to $975 (with printer) per 
unit, I do not consider this a 
"minor piece of equipment" and 
suggest that you may be confus­
ing this product with one of the 
many devices available that sup­
press surges and glitches. 
Steve 

Greek Character Set 

Dear Steve, 
I have both a Commodore 

PET 2001 and a VIC-20 and 
would like to find a character 

generator for both that will 
display the Greek character 
set. 
Dafni Voulgaridou 
Thessaloniki, Greece 

Two programmable character 
generators for the PET have been 
advertised within the last year. 
The first, the ICT Programmable 
Character Generator, is available 
from 

Micro Mini Computer World 
74 Robinwood Ave. 
Columbus, OH 43213 

It allows the user to reprogram 
any of the PET's 256 standard 
screen characters and would cer­
tainly allow. the use of Greek 
characters. 

The other unit is manufac­
tured by 

Systems Formulate 
Corporation 

39 Town & Countnj Village 
Palo Alto, CA 94301 

SPSS Inc. is making waves with a powerful new line of 
statistical software for the serious data analyst. 

~ Simple and sophisticated statistics; 25 procedures 
including cross-tabulation and regression 

~ Advanced Report generator 

~ Comprehensive data management-files of 
any size 

SPSS/Pro is currently available for the 
DEC Professional 350. Other conversions are underway. 

At SPSS Inc. we're making waves every day. 
Call us for the full story. 312-329-2400 

• 
11~1C"C. 

444 N. MICHIGAN AVE ., CHICAGO, IL 60611 
(312) 329-2400 

SPSS, SCSS, IDA, SPSS/Pro are Irademarks 01 SPSS Inc. lor its 
proprietary computer solt ware. DEC Prolessional 350 is a trademark 01 Digital 
Equipment Corporation. © 1983 SPSS Inc. 
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Reserve your place today. 
We'll give you a front-row seat to success. 
ISE-USA Professional Training 
Seminars on Microcomputer 
Application Development 
The microcomputer is here to stay. As a 
smart Information Management Professional 
you know that micros are rapidly becoming 
a key to business success. 

Learn how to use them wisely, and you 'll 
be able to take full advantage of the growing 
micro revolution. Build top quality application 
systems on micros, while maintaining data 
integrity and security, and you could save a 
small fortune. Or make one. 

That's why ISE-USA has developed this 
special training program-to help you un­
derstand the fundamentals of data base 
management systems and to show you how 
to solve the kinds of problems you could 
formerly solve only on a mainframe. 

It's the kind of in-depth, practical, concen­
trated learning program you need to update 
your thinking, and discover the true potential 
of today's micros. 

Three-day Seminar and Workshop on 
Microcomputer Application Development 
Basic principles and inner workings of data 
base management: a must for anyone who 
wants to stay abreast of today's rapidly evolv­
ing information processing technologies. 
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Learn such valuable techniques as .. . 
• State-of-the-art data base management 
• How to design logical data structures for 

your application problems and create 
effective, efficient application software 
solutions 

• How to assure data integrity and utilize 
recovery procedures 

• Taking full advantage of tools for ad hoc 
query processing and interactive data 
manipulation 

• Guaranteeing data security, handling 
multiple simultaneous users , performance 
tuning, design modification, and more 

Taught By: Leading authorities on micro­
computer data base management for 
applications systems development. 

Sponsored By: International Software 
Enterprises, Inc. (ISE-USA), a member of 
the worldwide network of ISE companies. 

In Cooperation With: Micro Data Base Sys­
tems, Inc. (MOBS), one of the world 's leading 
microcomputer software firms ; creators of 
superior data base management software for 
mini and microcomputers and the first com­
pany to develop an authentic, full-featured 
data base management system for a wide 
range of microcomputers. 

Guarantee 
ISE-USA assures all attendees that only proven and avail­
able state-of· the-art microcomputer software development 
tools will be used in this seminar. Chief among these is 
MOBS III , an extended network. post relational DBMS 
which is preferred worldwide fo r serious micro application 
development. Many of its features are not yet available on 
mainframe DBMSs. 

MOBS III is a trademark of Micro Data Base Systems. Inc. 

o Enroll me today! Enclosed is a check 
or money order for $500·. 

o Sounds great, but I need more 
information. 

*llIlnols reSidents, please add 6% sales tax. 

Name ______________________ _ 

Titie ______________________ __ 

Company· ____________________ _ 

Phone ( 

Address' ____________________ _ 

City, __________ State __ Zip __ _ 

MAIL TO: ISE-USA. 85 West Algonquin Rd .. 
Arlington Heights , IL 60005 

OR CALL: (800) 323-3629, In illinois call 
(312) 981-9200 
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Ask BYTE 

Another device, the Soft 
ROM, consists of a board that 
plugs into your charader genera­
tor's ROM socket and pravides 
4K bytes of RAM to create a 
customized character generator. 
An alternate charader set can 
then be loaded into this RAM 
and switched. This card is 
available for $129 from 

Canadian Micro Distributors 
Ltd: 

365 Main St. 
Milton, Ontario L9T 1P7, 
Canada 

A foreign-language ROM for 
Commodore systems is available 
from 

Kobetek Systems Ltd. 
Rural Route #1 
Wolfville, Nava Scotia 

BOP 1XO, Canada 
(902) 678-7771 

You should contact them for 
specific information. 

Also, I refer you to an article 
on creating custom character sets 
for the VIC-20 computer. This 
article, "Pixelator" (Compute!, 
October 1982), shows how to ob­
tain an alternate character set. 
The principles can also be ap­
plied to the PET. . . . Steve 

Pascal Primers 

Dear Steve, 
I am trying to learn Pascal 

and need a good book to 
help me. There are many 
Pascal books on the market, 
but I don't know which 
would be suitable for me. I 
have been using BASIC for 
over three years, so I'm not 
exactly a beginner with 
micros or software. Can you 
recommend an appropriate 
book for me? 
James Smith 
Pinellas Park, FL 

Mqny excellent books on 
Pascal programming are avail-

able, but I will list three that 
may be of special interest 10 you . 

Pascal from BASIC by Peter 
Brown (BYTE/McGraw-Hill) 
emphasizes the advantages of 
structured programming and 
presents the concepts required to 
adapt Pascal to your computer. 
It builds on your previously ac­
quired BASIC skills. 

Introduction to Pascal by 
James Welsh and John Elder 
(Prentice-Hall) pravides short, 
illustrative programs and a 
series of 17 case studies. It is 
written for the beginning 
programmer. 

If you own an Apple II com­
puter, an excellent book is Ap­
ple Pascal-A Hands-on Ap­
proach by Arthur Luehrmann 
and Herbert Peckham (McGraw­
Hill). This is a tutorial guide to 
Apple Pascal designed to be used 
with an Apple II . .. . Steve 

CP/M on an Elf 

Dear Steve, 
I have an expanded version 

of the Elf II 1802-based com­
puter with 64K bytes of 
RAM, an ASCII keyboard, 
and Level III BASIC. How 
can I run CP/M on this sys­
tem? Can a Z80-based com­
puter be interfaced with the 
Elf system to use its RAM 
and other accessories? 
Barry Dyar 
APO New York 

CP/M was written for an 
8080 microprocessor and it will 
also run on 8085 and 280 chips, 
but it cannot be directly imple­
mented on an 1802. However, a 
280 microprocessor could be in­
terfaced to the ELf'S bus (similar 
to Microsoft's 280 card for the 
Apple II) to use existing memory 
and I/O ports. CP/M could then 
run on this hybrid system. I 
have never tried this combina­
tion and am not aware of any 
commercially available boards to 
accomplish it. You might try 
writing to 
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Netronics R&D Ltd. 
333 Litchfield Rd. 
New Milford, cr 06776 

This company sells the Elf II and 
has CP/M on its Explorer/85 
sys.tem. Perhaps it has worked 
out a combination of the two. 
. .. Steve 

E-Z Does It 

Dear Steve, 
I was very impressed with 

your E-Z Color Graphics In­
terface (BYTE Circuit Cellar, 
August 1982), but I feel that 
designing it for the Apple is 
like bringing coals to New­
castle. The article stated that 
an 5-100 version was being 
planned; I have long felt that 
5-100 systems needed such a 
board for good games and 
graphics programs. Do you 
think that it would be feasi­
ble to combine the graphics 
support of the E-Z Color 
board with a sound genera­
tor and a joystick/paddle in­
terface on an 5-100 board? 

My 5-100 system has only 
one slot available at the pres­
ent. Is there any way that I 
can increase the number of 
slots available? What I had in 
mind was something analo­
gous to an extension cord 
with multiple outlets. 
David Langan 
Lafayette, LA 
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The S-100 version of the E-Z 
Color board features the TMS 
9918A sprite graphics, an 
SN76489A sound-generator cir­
cuit (BYTE Circuit Cellar, July 
1982), and an input port capable 
of reading two Atari joysticks. 
It's available from 

Micromint Inc. 
561 Willow Ave. 
Cedarhurst, NY 11516 
(800) 645-3479 

Your idea of expanding the 
S-100 bus with '~n extension 
cord with multiple outlets" is 
sound if the connecting cable is 
not too long and if the original 
socket had buffered address and 
data lines. Active or passive ter­
mination of the bus is recom­
mended if the length is more 
than several inches. (See also 
Ask BYTE, August 1983, page 
486.) .. .. Steve 

BSR X-10 Revisited 

I have occasionally referred to 
the BSR X-I0 Home Control 
System in my articles and 
recently (BYTE Circuit Cellar, 
July 1983) described my disillu­
sionment with the X-I0. The 
following is part of a letter from 
John Dilday at Leviton Manu­
facturing Company that helps 
shed some light on this subject. 

"My experience has shown 

. 16/8 FEATURES: 

that the arbitrary switching 
you describe is caused by 
legitimate X-I0 signals. The 
culprit is your ultrasonic con­
troller and other similar 
"early consumer" transmit­
ters. You will find that con­
trollers with the buttons 
floating at 125 volts line 
potential are sensitive to 
power-line transients or elec­
trical noise. Noise occurring 
as the controller chip is scan­
ning the buttons can activate 
a controller just as if you had 
intentionally pressed a but­
ton. You can demonstrate 
this to yourself by monitoring 
the transmit LED. Whenever 
it flashes without an inten­
tional command, it is trans­
mitting as commanded by 
the power-line noise. 

''There are several solutions 
to your arbitrary switching 
experience. One is to elimi­
nate the sensitive controllers 
from your system and replace 
them with Leviton's Central 

Control System devices that 
are not sensitive to noise. 
Another is to disconnect 
these controllers whenever 
they are not being used to ac­
tually transmit a signal . If 
you must leave the sensitive 
controllers on line, installing 
0.02 = p.F glass capacitors from 
each of pins 16-23 to ground 
has been found a satisfactory 
remedy. 

''The X-10 signal standard is 
one that can be reliable. It re­
quires a specific combination 
of events to activate a 
receiver: (1) a 121-kHz signal, 
(2) a signal coordinated with 
zero-crossing, (3) the proper 
9-bit code for a specific 
device, and (4) the comple­
ment of the 9 bits. This signal 
standard results in a system 
that can be made to operate 
reliably on three-phase 
277/480 volts down to your 
single-phase 240-volt home 
electrical system, or even a 
low-voltage twisted pair.". 

In " Asl< BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a 
nagging problem? Send your inquiry to: 

Asl< BYTE 
c/o Steve Ciarcia 
rOB 582 
Glastonbury, CT 06033 

Due to the high volume of inquiries, personal replies cannot 
be given. All letters and photographs become the property of 
Steve Ciarcia and cannot be returned . Be sure to include "Asl< 
BYTE " in the address . 

8086 16-bit processor operating at 
6.7MHz, 4MHz Z80A, 128K RAM 
(optional 256K), low profile 
keyboard with 12 function keys, 
separate cursor control pad. 
Operating systems include: 

LIST 

5'1,"SS/00 $3395 
5 '1," OS/00 $3795 
S" SS/OO $3745 
S"OS/OO $4445 
10Mb Hard $5295 

·with Tandon Drives 

SALE 

$2495' 
$2795' 
$3095' 
$3395' 
$4495 

MS- DOS, Concurrent CP/M-86 and 
CPt M-80. Upgrades from 820 and 
820- II are available. 

CALL OR WRITE FOR 
COMPLETE CATALOG 
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If you're happy with the , 
computer you now own, were 
happy for you. Because we both 
know what you went through 
to buy it. 

More than likely, it was a 
long year's education that sent 
you into a complex maze of trial 
and error. You spent a lot of 
time asking questions in com~ 
puter stores. Mote time hunt~ 
ing for answers in computer 
books. Even more time' 
tigating all the hardware, let 
alone sof~are options you 
had to consider. 

It was a hard way to get 
what you needed. A year that 
earned you an honorary degree 
in computer engineering_ and the 
status of a computer buff. 

But just between us buffs, 
would you recommend a year 
like that to a friend? 

FOR THE FIRST-TIME 
BUYER, KAYPRO IS A 

GODSEND. 
We think the 'hard way' is the 

wrong way to have to buy a com~ 
puter. After all, a business person 
shouldn't be required to make de~ 

Rt..-S;Slcred Trademarks: Apple - Apple Computer, Inc .. IBM - IBM 
Corp., CP/M - Digita l Research. Inc., Z-80 - Zilog, M·B..1Sic - Microsoft. 
Inc., T.lndy. TRS-80 - Tandy Corpora tion , Osborne - Osborne Computer 
Corpora tion, Xerox - Xerox Corporation. Prices based on published 
infonnation as of July 15. 1983. © 1983 Kaypro Corporation. 

cisions better left to an engineer. 
. Trying to find compatible 
interfaces and software packages 
alone would drive most people 
up the wall (remember?). 

So, we've taken a different 

other hardware as optional extras, 
all Kaypro's hardware comes 
complete in an integrated system. 
Except, of course, for a printer. 
As you know; some people don't 
need one. And those who do 
must decide whether they need 

dot matrix or letter quality 
7' .... ~?it) printing. 

What's complete on a 

approach to making and selling 
our Kaypro II. Rather than a 
starter system, with o~tions you 
buy piece for piece, its designed 
with all the integrated hardware 
and software it needs to be fully 
functional. 

Off the shelf, Kaypro II is 
completely ready for business. We 
think that's what the first~time 
buyer really needs. 

IT'S A COMPLETELY 
INTEGRATED SYSTEM. 

Since we don't consider a 
monitor, disk drives, interfaces or 

II? 
64K RAM, Z~80 micr~ 

processor. A 9~' green screen 
monitor. Dual disk drives, the 

used by IBM. A detach~ 
keyboard that's more com~ 

plete than you'll find on the latest 
Apple. Built~in interfaces for both 
a printer and communications. 

In other words, all the hard~ 
Ware you'd recommend to a first~ 
time buyer. In one complete 
package. 

IT COMES COMPLETE 
WITH SOFTWARE. 
While businesses can be 

very different, the fact is that 95% 
of all business needs can be ful~ 
filled by a series of three business 
applications pr<?grams. Word 
Processing/Spelling, Data Base 
Management and Financial 
Spreadsheeting. 

It's the software that's 
optional with other computers. 



But it too comes complete with 
a Kaypro. 

And with its CP/M operat~ 
ing system, Kaypro II is capable 
of running thousands of other 
business programs, to fill more 
specialized needs. 

IT SELLS FOR $1595, 
COMPLETE. 

People are bound to ask you 
how much they should spend on 
a computer. There is, of course, 
an obvious answer: as little as 
possible and still get a serious 
business system, complete with all 
the functions they need. 

At $1595, Kaypro II is 
the least expensive serious busi~ 
ness system we know of on the 
market today. 

There are basic starter sys~ 
tems advertised for less. But their 
optional hardware and software 
can double or triple their basic 
price. So they can end up cost~ 
ing $2000~$3000 more than 
a Kaypro. 

A good example is an Apple 
lIe. With a hardware configuration 
comparable to Kaypro II's, com~ 
plete with comparable software, it 
lists for an average price of $4400. 
$2805 more than a Kaypro. 

IT OFFERS 
MORE MEMORY FOR 

THEMONE~ 
Since disk drive memory 

capacity is always a concern, once 
again the idea is to get the most 
for the money. With two disk 
drives, Kaypro II gives you 400K 
for $1595. With equivalent hard~ 
ware, an IBM gives you 320K for 
about $2800. And Apple lie 
gives you 286K for about $2400. 

So once again, Kaypro II 
delivers. 

IT HAS POWER 
TO SPARE FOR WHAT 

MOST BUSINESSES 
NEED. 

The more you love compu~ 
ters, the more tempting it is to 
recommend a 16~bit vs. 8~bit 

machine. You know that 16~bit 
systems are a little faster and 
have more power to run longer 
programs. 

However, 16~bitters are far 
more expensive than the 8~bit 
variety. And, unfortunately, have 
only a handful of business appli~ 
cations software packages that 
really take advantage of them. 

SPECIFICATIONS 
Microprocessor 

Z-80 
Operating 
System 

CP/M 2.2 
User Me~ory 

64K 
Disk Drives: 

2 drives, 400K, 
unformatted 

Interfaces 
I Serial 
I Parallel 

Keyboard 
Detached ,63-key 
with numeric 
keypad 

Software included: 
Perfect Writer 

word processing 
Perfect Speller 

Perfect Filer 
Perfect Calc 

spreadsheet 
Words tar word 

processing 
The Word Plus 
Profit Plan 

spreadsheet 
M-Basic 
12 Games 
Uniform - allows 

computer to 
'read ' and 'write' 
TRS-80, O sborne, 
Xerox disks 

Dimensions 
Height: 8 inches 
Width: 18 inches 
Depth : 15Yz inches 
Weight: 26 lbs. 

(portable) 

Considering the real needs 
and budget limitations of most 
small businesses, why suggest a 
company limo when a good 
company car will do? 

Since 75% of all micros 
sold today are 8~bit systems, it's 
indicative of their capacity to take 
care of business. We'd stick with 
a Kaypro II. 

IT CAN PAY FOR 
ITSELF FASTER THAN 

MORE EXPENSIVE 
COMPUTERS. 
Every business person 

wants a computer to pay for 
itself in increased productivity. 

And the faster the better. Perhaps 
on this count alone, Kaypro II is 
worth recommending. 

As a fully functional busi~ 
ness system for $1595, Kaypro can 
win the payout race hands down. 

ITS BECOME A 
LEADING SELLER 

THANKS TO 
COMPUTER BUFFS, 

LIKE YOU. 
In fact, Kaypro II is one of 

the best sellers in the $1000~ 
$5000 price range. And it got 
th~re largely because of the 
enthusiastic word of mouth, and 
word of press, of computer 
enthusiasts. Many of whom, after 
building their own systems, 
bought a Kaypro II as their 
second computer. 

So you certainly won't be 
alone if you recommend Kaypro 
II to anyone shopping for a first 
computer. 

Or look at it this way. Once 
you tell people about the com~ 
plete business computer for $1595, 
they'll probably stop bugging you 
with a lot of questions. 

They may even forget to ask 
why you didn't buy a Kaypro II 
for yourself. 

Just between us buffs, we 
can't recommend a good answer 
for that. 

CALL 800 .. 447 .. 4700 FOR 
THE DEALER NEAREST YOU. 
Circle 540 on inquiry card. 



Apple 

Bookends, a reference-man­
agement system that keeps 
track of information from ar­
ticles, books, and magazines 
alphabetically using authors 
and keywords. This program 
offers storage and retrieval. 
For II Plus, lIe, and III; flop­
py disk, $124.95. Sensible 
Software Inc ., 6619 Perham 
Dr. , West Bloomfield, MI 
48033. 

The Chambers of Vocab, an 
educational game that builds 
vocabulary skills. Your goal 
is to work your way up and 
out of the Chambers of Vo­
cab by demonstrating vocab­
ulary skills. Up to four play­
ers can choose from three dif­
ficulty levels. For II, II Plus, 
and lIe; floppy disk, $48.96. 
Reader's Digest Services Inc., 
Pleasantville, NY 10570. 

The Cheap Assembler, a 
menu-driven, interactive edi­
tor l assembler system that 
lets you edit, assemble, list, 
and execute 6502 assembly­
language programs without 
leaving the system. The pro­
gram includes editor com­
mands, assemble-time error 
messages, and assembler syn­
tax. For II Plus and lIe; flop­
py disk, $23.50. Thunder 
Software, POB 31501, Hous­
ton, TX 77231. 

Home Investment Package, a 
series of three sections: the 
stock-tracking program, the 
compound-interest program 
(for any account that offers a 
compounded interest), and 
the main menu, which allows 
you to move from the stock 
program to the compound­
interest program. For II Plus 
and lIe; floppy disk, $15. Yes 
Software, 220 McKee Ave., 
Oxford, OH 45056. 

Pensate, a thinking game of 
evasion. The object is to get 
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Sofhware Received 
to the top of an 8 by 8 grid 
while avoiding other playing 
pieces. All ages can play. For 
the II Plus; floppy disk, 
$19.95. Penguin Software, 
830 4th Ave., Geneva, IL 
60134. 

Tactical Armor Command, a 
game simulation of World 
War II in which you pick a 
nation, build a combat team 
from powerful tanks, assault 
guns, and tank destroyers, 
and command the team 
you've created against the 
enemy. For II, II Plus, and 
lIe; floppy disk, $40. The 
Avalon Hill Game Co., 4517 
Harford Rd., Baltimore, MD 
21214. 

Ultimaker II, a game program 
that allows Ultima II players 
to boost their character's 
abilities and print maps of 
many areas of the game . It 
also includes a program of 
playing hints that you use at 
your discretion. For II and II 
Plus; floppy disk, $14. Amaz­
ing Software, 625 Wellington 
St. N, London, Ontario N6H 
3E8, Canada . 

Atari 

Paris in Danger, a multilevel 
simulation game of the De­
cember 1814 campaign to 
crush Napoleon. When two 
or more enemy corps engage, 
combat becomes tactical on a 
strategic map of Western 
Europe. For the 800; floppy 
disk, $35. The Avalon Hill 
Game Co., 4517 Harford 
Rd., Baltimore, MD 21214. 

Solar Storm, an adventure 
game. Strapped in your laser 
ship, you must battle fierce 
aliens that approach in waves 
of increasing velocity. In 
addition, the sun explodes 
and showers heated 
fragments on your vulnerable 

planet. See if you can sur­
vive. For the 2600; cartridge, 
$29.95. Imagic, 981 Universi­
ty Ave., Los Gatos, CA 
95030. 

CP/M 

Fallout, a fallout-prediction 
and shelter-design program 
that lets you analyze any 
location in North America 
under various attack scenar­
ios and size a shelter for the 
location. This program in­
cludes an accessible database 
of over 1200 targets, 300 
weather stations, multiple 
targeting, user-selectable at­
tack cases and winds, and 
easy-to-understand summary 
outputs . Floppy disk, $29.95. 
Go Software, POB 2693, 
Chicago, IL 60690. 

Organizer II, a utility pack­
age that lets you display, ex­
plain, and execute hundreds 
of applications, utilities, and 
system functions. You can 
also develop your own 
special menus. Floppy disk, 
$149. The Information Peo­
ple, 443 Hudson Ave ., 
Newark, OH 43055. 

Pro Pascal, a programming­
language compiler that gener­
ates native machine code for 
efficient program execution. 
Floppy disk, £220. Prospero 
Software Ltd., 37 Gwendolen 
Ave. , London SW15 6EP 
England. 

Z80ASM, a Z80 assembler in 
manual form with complete 
source-code listing and a tu­
torial on assembler theory . 
Includes standard Zilog mne­
monics and manual. Easily 
revised as a cross-assembler. 
Floppy disk, $50. King Soft­
ware, POB 208, Red Bank, 
NJ 07701 . 

Commodore 

Casual Writer, a utility pack­
age that lets your computer 
function like a word proces­
sor . No need to retype your 
entire text, just retype those 
words you need to change. 
Information can be stored on 
tape and easily recalled from 
tape for quick review. For the 
VIC-20; cassette, $29. E.N . 
Publications, RR 1, Box V, 
Worden, IL 62097. 

Deadly Skies, a fast-action 
arcade game. You must de­
stroy the enemy's military 
base, missile emplacements, 
and many tanks. Avoid pa­
trols, asteroids, and tracking 
bombs. For the VIC-20; car­
tridge, $39.95. Tronix, 8295 
South La Cienega Blvd., In­
glewood, CA 90301. 

Dr. Floyd, an interactive 
game that simulates artificial 
intelligence. You can con­
verse with this program in the 
psychoanalytical technique 
used in clien t-cen tered 
therapy. For the VIC-20; cas­
sette, $14.95. Apropos Tech­
nology, Suite 821, 350 North 
Lantana Ave. , Camarillo, 
CA 93010. 

Gold Fever, an arcade-type 
game. Inside an abandoned 
gold mine, you must collect 
all the gold you can before 
your oxygen runs out. Avoid' 
runaway boxcars, rolling 
boulders, and an evil claim 
jumper. For the VIC-20; car­
tridge, $39.95 , Tronix (see 
address above). 

The Math Teacher, an educa­
tional math-tutorial program 
that drills students in math 
from first grade through 
junior high school levels . It 
contains 25 working math 
problems per session and dis­
plays student's scores. For the 



COMMODORE64 
Commodore 1701 Color Monitor 
1~" screen·big screen, high quality· 
direct connect to 64 & VIC·20 

Your lOW Cost:$269.95 

DDN NDT BUY AN IBM PERSDNAL CDMPUTER 
before you see & trY the new SANYD MBC 550 Computer 
which is an I BM PC clone at one-third the price! 

The SANYD MBC·55o 
12BK memory (exJlandable to 256K) 
Powerful 16·bit BOBB CPU 
160K disk drive (exp. to 640K w/two drives) 
High guality, low profile 

DDN'T BUY A PDRTABLE CDMPUTER 
UNTI L YDU SEE & TRY THE NEW 
PDRTABLE CDMMDDDRE EXECUTIVE 64! 
Briefcase style 64K detachable 5·inch color 
monitor & built·in floppy disk drive. Compatible 
w/software designed for the popular CommodDre 64. 

6510 CPU(6502 program compatible) 
Built·in 5" color monitor 

Commodore 1525E Printer 
Quality dot matrix, direct 
.onne", to Com. M & VIC·20. 
No interface necessary. 
Your lOW Cost:$269.95 
Commodore 1541 Disk Orive 
High quality.t low cost, direct 
connect to Com. 64 & VIC·20. 
Your lOW Cost:$299.95 

Commodore Datasette 
Includes interface & cable, * for use with Com. 64 & 
VIC·20. Your Cost:$69.95 

Bo-column ~Isplay 
MD/D DS operating system·(the defacto standard 

of IBM compatibility) 
Sanyo BASIC 

/40 col x 25 lines in 16 colors) 
Built·in 170K disk drive (second drive opt'l) 
External video port (64 compatible) 
Full upper/lower case detachable keyboard 
Commodore Serial Bus 

COMMODORE 64 
with the purchase of 

1 1541 Disk Orive 
1 1525E Printer 

All FOR 
COMMODORE 64 

with the purchase of 
1 1541 Disk Orive 
1 1701 14" color monitor 

All FOR 
COMMODORE 64 

with the purchase of 

$189.95 

$299.95 
$269.95 
$769.85 
$189.95 

1 1541 Disk Orive $299.95 
1 1526 Fast printer·includes $349.95 

IFC/c.ble direct connect to 64 
All FOR $839.85 

COMMODORE VIC·20 $7"95' 
·with the purchase of I .. 

Datasette program recorder $69.95 
Gortek educational software $24,95 

All for S169.85 
COMMODORE 4040 Dual Disk Drive 
Dual Disk Drive for the 64 & other models 
340KB each·total storage 640KB 
Come & try them·they're GREAT! 
Retail :$1295.00 Y/C!$589.95 

30 Programs for less than $3O! 
Commodore Software Package $29 .95 

NEW Impact Dot Matrix Printer bV "Fidelity" 
direct connect to VIC 20/Com. 64. 30 cps 
ribbon Clrtridge, inc , adapter. Uses 2%" plein 
PIP" tap.-do", graphics! Y/C:$99.95 (90 day 

DATA 20 ACCIliorili 
• Z·BOclrd For Com mod on 64 5269 .95 
"IOcolumn",rd For Commodor.64 169.95 
• ~columnc.,d For VIC ·20 99.95 
" ~ column Clrd w/8K ml m built ·in lor VIC ·20 139.95 
" Vidlo Pick 64K For VIC ·20 329.95 

"FREEwi1h thlpurchl"oluchol thl , bov. (") 
producu-Word Mln.r/wo rd pro clSring wltwlr •. 
Mliling lin lohw.,. & T.ll communiCilionIIOltwl". 

low.r case, tvpewriter·stvl. k.ybo.rd, VisiC.lc keys. 
BuiH·in fan , t 2·keV numeric p.d & much morel 
SPECIAL PACKAG E: 
ACE 1000 computer (64K of RAM) 
Disk drive w/controller 
80 column card 
Ace C.lc . Spre.d sheet 
Ace Writer -word processing software 
t2" gr.en monitor 
Epson printer or St.r Gemini taX 
(Dot m.trix printer, current model) 
$100 worth of softw.re for Apple (ret.il $) 
Sugg. ret.il:$2895.00 V /C:St 699 .00 
Pack.g. Two :Same.s Sp.cial P.ck.ge, 
but with .. cond Vista Disk Drive·V/C:$t898.00 

P,ckoge Throe: Same.s One & Two, but with 
letter qu.litV printer, instead of dot matrix: 
w/Di.blo 620 2629.00 
w/SCM PTI 2238.00 
w/Dlivetti Praxis 41 1 2069.00 
w/Brother 50 2069.00 
w/C. Itoh FlO 2749.00 

Word Processinll software 
Spread sheet (VisiCalc·like) software 
and more! 

Your cost is NOT $3,000 - $2,000 - or even $1,500 
YDUR CDST IS $995.95 

External system bus(C·64 compatible) 
Onl'{5" x 14}'z", 271bs 
IEEE·48B IFC 
Music & sound capabilities 

Optional with SINGLE DISK DRIVE 
12BK additional memory Your cost:$995.oo 
BoB7 Number Cruncher co·processor with DUAL DISK DRIVES 
320K drives (2 provides over half a megabyte on line) Your cost:$1195.o0 

-"""""'.1-H_a_rd_d_i_sk_a_v_ai_la_ib_le_s_o_on __________ -I HURRY! FREE SOFTWARE PACKAGE with 'lour 

Instruments Home Comput ~urchase of the new Commodore EXECUTIVE 64 er Portable Computer·ask for details when ordering! 

550 TI rebate '(vou pav '" $149.951 It's about time! A NEW APPlE·COMPATIBlE $ 9995 * 11 99/4A including the 

T 64K Computer with SWITCHABlE DUAL 

ii*I-L under $100·16 bit ·FAST' Z.BO processors; uses Apl!le software, CP/M 
~ - '" Purch ... of TI·99/4A includes One Ve.r Full based langua~es, APSlesoft, Basic, Cobol, Forth 

."..., Worr.ntv & 2}\ hrs class from TI-.lso New ' ~ 
he only 16K COLOR computer PROCESSDR.THE ROMAR II. It has 6502 & 

, TJ.Hot line phone number. F~rtran and. ascai. ptional plug·in boards 
FREE with the purchase of .ny of these TI pack.9es, either Word wtll allow thiS computer to support Integer Basic 
Processor, Mu~iPlen or LOGO (one only!) TRS·Bo, NEC·Bool and IBM CP/M-86. ' 

Packl"t on.: 
PHP 1250 Disk drive 
PHP 1240 Disk controller tlrd 
PHP 1200 Ptriphlfll bOll 
PHP 1260 32K IlCp.nsion card 
Stlgi . retlil:$1199.00 Your cost :S429.95 
PlcklUe two: 
PHP 1250 Disk drive 
PHP 1240 Dille controller cnd 
PHP 1 ZOO Ptripher.1 box 
SuDI. rttlil:S999.00 Your cOI1 : $319 .95 
Pack,g' three: 
TI 99/4A Comput" 
PHP 1250 Disk drivl 
PHP 1240 Disk controller ca,d 
PHP 1200 P,riph'fli explnsion box 
PHP 1260 J2K expansion Clrd 
SuDg. ret.il :$1499.00 Your Cost:S529.9S· 
(-,ft.r TI $50.00 reb.tt·you pav us $519.95) 

P1Ckq' four: 
TI 99/4A Computer 
PHP 1250 Disk drive 
PHP 1240 Disk controller clrd 
PHP 1200 Ptripher.1 expansion box 
SlIgg. rlflil:$1199.00 Your cost:S419.9S· 
(Ift« TI SSO.OO reblte.you PlY us $469.951 
Pickage five: 
TI 99/4A Computer 
PHP 1250 Disk drive 
PHP 1240 Dilk controller cud 
PHP 1200 Periph,nl exptnsion box 
PHP 1260 32K uplnsion Clrd 
PHP 2S00 Printer (Epson 80) 
Sugg. retlil : $1799.00 Your cost:$949.00· 
(1ft lit' TI $50.00 reblte·you Pl Y us $999.951 
Plcklg. six: 
T199/4A Computer 
PHP 1250 Disk drive 
PHP 1240 Disk controller cud 
PHP 1200 Peripherll explnsion box 
PHP 1260 32K explnsion Clrd 
PHP 4100 Color monitor 
Sulili. retlil : $1699.00 Your cost:S879.9S· 
(I fter TI $50.00 reblt.·you ply us $929.95) 

NEW CC ·4D Texas Instruments Compact Computer 
NOW IN STOCK! Don't throw your money away 
by buying a portable computer .t $800 or $t 000 
the TI CC ,40 will perform be"er at $t89.95! 

HX·tOOO Printer/plotter S179.95 
HX·2000 W.fert.pe (di9ital t.pe drive) $t24.95 
RS·232 Interf.ce 89.95 
HX·3000 RS·232 into w/p.r.llaIIFC t09.95 
Solid st.te software/wafmepe softw.r.·caILus! 

FRANKLIN ACE t200 with 128K RAM 
total dual processors-Two computers in onel 
64K Apple comp.tible w/6502 processor 
64K CP/M Z80·B processor inc. CP/M 2.2 
and other features include: color, sarial & 
par.llel IFC'S, upper & lower case, etc. 

Package One: 

Fli;- HEWLETT a:J:. PACKARC 

Approved by the U.S. Consumer Service to sell 
in the U.S.A. Includes 9o·day warranty. It's 
about time the consumer got a price break! 

72·key .typewriter·style keyboard 
NumeriC pad 
Built·in fan 
BO,watts switching power supply & more! 
SPECIAL PACKAGES-

Pack 
One 
Dne disk 
Dne 12" green 
Your cost:$939.95 

Your cost:$lo69.95 
Packa!l.e Three: 
Dne 64K Computer 
Dne disk drive w/controller 
Dne Epson RXBO or Star Gemini lOX 
Your cost:$1199.95 
Individual jlrices: 
Romar II 64K computer 
Disk drive w/controller 
Second disk drive 
12" green monitor 

Hp·75C Computer 5699.95 
8K module 164.95 
7470A opt 003 print/plotter 1199.00 
Call for mlth pIC, surveying PIC, UKt 
formltter & VisiCalc for HP·75C 
Hp·l0C Sci.ntific tile 59.95 
Hp·lIC Scientific tile 76.90 
HP·1 2C Financil l tile 99 .95 
HP ·15C Scilntific Qlle 99 .95 
HP·16C Pug. SoC. SoCiln. Clle 99 .95 
HP·97 PTog . lCiln. w/prinI595 .00 

$595.00 
299.95 
199.95 
99.95 

HP-41C "'OI. c:alwLtlo, 
HP-41CV PrOl . ttlCIILttor 

Oplic:al",nd 
P,inlll 101 41C" 
c..rd r,ldlllo, 41C/CV 

HPlllllAVid.o Inllrllm 

rt"1~~~:':Oodnll~'ncI 
OipUI ClIUIn. d,;" 
Th,,,nll plOntl/ pl intll 
hl.nd.d IlInC'lion IMm . mod 
h"nd,d IMmary modll" 
TllMmodll" 
Mtmory module 101 41C/C" 
Qllad IMmory modll" 101 41C ACE 1200 du.1 processor, total 128K 

Disk drive w/controll" COMPUTER PRINTERS 

111.15 
111.15 
114.15 
ltUS 
'''.8 BUS 

,.4.15 
nus 
]JI ." 
'4.15 
14.'5 
IUS 
14.15 
lUG 

Disk drive II only 
40/80 column card 

Brilnd Model DescriPtion Your Cost 

Duel IFC bo.rd, paroll.l/seri.1 
Word Ster softw"", Sugg. ret.il: 
Mail Merge software $3500.00 
~~~~ .. ;r,;::t'!:heot V /C:$1795.00 

Packege Two: Same os Peckoge One with one Epson 
printer or St.r Gemini lOX plus one 12" green 
monitor. Sugg. retail:$4100 V/C:$2t89.00 
Same.s P.ck.ge One plus: 
12" green monitor plus letter Quality 
printer: 
w/Diablo 620 
w/SCM TP 1 
w/IOlivetti Pr.xis 41 
5 I.nguage typewriter 

2879.00 
2479.00 
2299.00 

Diablo 
Diablo 
Commodore 
Juki 
Gume 
NEC 
NEC 
OIive"i 
Epson 
Epson 
Star 

620 letter quality, 25 cps. hvy duty 999.95 
630 le"er quality, 40 cps 1799.95 
6400 (Di.blo 630) 40 cps, heavy duty 1399.95 
6100 Letter qual: 18 cps, has everything! 589.95 
1140+ letter quality, 40 cps, hvy duty 1369.95 
7710 letter quality. 55 cps. the best! 2095.00 
35t 0 letter qu.lity, 35 cps, gre.t unit! 1595.00 
Praxis 41 Electronic TIW, 5 lang; inc. port 449.95 
AX80 New printer, dot matrix 339.95 
all models All models inc. FX 80· FX 100 & others Call 
Gemini 10X 120 cps, dot metrix, Epson compatible 339.95 
Gemini 15 120 cps, 132 col; Epson compatible 489.95 
120P lener quality, 14 cps, has itall! 499.95 
P1350 Cor res. quality, 4 modes, 180 cps, inc. parallellFC 1769.95 
T315 Color printer, 50 cps, 30 color shades 499.95 
92P (No.1) Corres. quality, 160 cps, dot matrix 569 .95 
84P 200 cps-fast! dot matrix, corres. qual., 45 cps 1089.95 

FRANKLIN PROOUCTS 
ACE 1000 749.95 w/Brother 50 2259.00 

1469.95 w/C. Itoh Ft a 2999.00 

Star 
Tfilnstilr 
Toshiba 
Transtsr 
Okidata 
Okidata 
Okidata 
Okidata 
NEC 

83A 120 cps, serial & parallel, dot matrix 699.95 
2410P 350 cps·fast!, corres. quality, 85 cps·hvy duty 2499.95 
PC 8023A 100 cps w6 100 cps w/tractor & more! ParaliellFC 499.95 
PC 8025 120 cps, pin/friction, 136 col: 3K buHer, paraliellFC 799 .95 

ACE 1200 w/disk drive /controller 
Vista disk drive w/controller 
Vista drive onlv 
ACE To~ (5) 
ACE 80 CPU card 
ACE displav card 
ACE dual interface 
ACE 10 shielded drive cable 
ACE I/O ext cable (5 ' parallel) 
ACE I/O ext cable (5' Serial) 

269.95 w/Silver·Re.d EX43 2299.00 
1~~ :~~ end many more, pl .... inquire 
359.95 ...-_L.D_P_t_'I_in_te_rf_._ce_s_&_ca_b_Ie_s ______ _ 

179.95 SPECIAL OFFER TO ACCREDITEO SCHOOLS-
1~~ .~~ on Commodore Executive 64. SANYO MBC 550, 
39 '95 & Franklin ACE 1000 & 120u-Buy 10 systems-
39:95 GET 1 FREE! CALL for details & eligibilitV! 

NEe 
Anadex 
Anadex 

Dp·9500A 150 cps, parallel or Serial; 2K buffer 1399.95 
DP·9625A 200 cps; 50 cps correspondance quality 1699.95 

~-~~-

AM to 7 :00 PM Mon thru 
Goods. subj~cr to aV,ailability: (h is ad supercedes all previous ads: FOB OUf warehouse: prices subjec( to change w i thout no t ice: nor responsible for typographical errors. al; orders subject 
to verifica t ion: mmlmum shipping & handling:S5.95. Send for our caralog-$2 domenico $5.95 foreign. Some of the goods not available all stores·CaIi first /0 be sure ! 
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Circle 218 on inquiry card. 

,.....ia~-----........ 
Comilutc=ltcCl-ni-c 
68000-CPU for APPLEBUS 

Now waiting has an end. For all computers with 
APPLEBUS a 68000 system is available. 
Using UNIX is possible. Through 
a universal memory expansion 
and multi interface 
you get a multi 
user systems 
for a low price. 

• 68000 CPU with 7 Mhz clock frequency 
• 128 KB RAM you can also use as a pseudodisk 
• memory expansion to 1 MB obtainable 
• Interrupthandling 6502-68000 
• 14 bit timer from 20 ps to 163ms 
• comfortable fullscreen Editor Assembler 
Available software: Editor Assembler DOS 3.3 
Forth for 68000 (with DOS 3.3) 
Pascal-, Basic-, Fortran (with UCSD-operating system) 
Compiler for 68000 
CP/M-68K with C-Compiler 

AP 20 Intemex with 68000 CPU and128K RAM 650$ 
AP 26 Memory expansion for AP 20 256K RAM 
extendable tolMb RAM 720$ 
Prices for Software for inquiry 

ii) COlilitln::i~tiOnrc Olper Str. 10 JO I I Rose Marie Lane 16 
4800 Bielefeld 14 Stockton. CA 95207 
TeJ.052 1/44 4032 TeJ. (209)473-7473 
West-Ge rmany USA 

lO'JV PRICE 
SLIM TYPE & DIRECT DRIVE 
51( Inch Mini Floppy Disk Drive 
for Applen & He lI!:~~~~~~l~~'I:/~~(ered Iradem~rk 

I-f---+---,i--'. Fully oompatlb lo with Appla ll an d tie compul."--\----''<---'<-l 
• L o w pro fil e, high performance 
• Fast hea d soeklng 
• Stab lO SlTL 'Ie for outstanding pe r formance 
e49 Hacks a~allab l O 

Dealer inqirles invited 
/ I I , \ 

NEWTECH CO .• LTD. 
2F. MARUZEN BLDG_ 1-8-6. KANDA-SURUGADAI. 
CHIYODA-KU. TOKYO. JAPAN 
PHONE : (031,)Q~-A~77 
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Software Received ________ _ 

64; cassette, $39.95. Compu­
tech, POB 7000-309, Redon­
do Beach, CA 90277. 

Neutral Zone, an arcade-type 
game. You are assigned to a 
perimeter gunnery pod to 
protect Alpha IV, a long­
range early warning station 
that detects alien intruders. 
Engage the attack computer 
and take on a squadron of 
killer aliens . For the 64; flop­
py disk, $34.95 . Access Soft­
ware Inc ., 925 East 900 S, 
Salt Lake City, UT 84105. 

Scorpion, a survival game. 
As a scorpion, you must find 
food to store at home and de­
fend yourself from dragons, 
s talkers , and pods that 
abound in the maze. For the 
VIC-20; cartridge, $39.95. 
Tronix (see address above.) 

Type For Your Life, a graph­
ic-action typing teacher for 
all levels . Typing speed can 
be set as high as needed and 
the text is widely varied . The 
graphics at the bottom of the 
screen keep eyes on the 
screen and add to the fun of 
learning. Alarms signal errors 
until they are corrected. For 
the VIC-20; cassette, $14.95. 
Apropos Technology (see ad­
dress above). 

Wordplay , a collection of 
five language-oriented pro­
grams. Jargon writes sound­
ing phrases; Story writes per­
sonal short stories based on 
your input ; Animal guesses 
which animal you're thinking 
of; Haiku writes Japanese 
poetry; and Secret is a 
cipher / decipher code pro­
gram. For the VIC-20; cas­
sette, $14.95 . Apropos Tech­
nology (see address above) . 

IBM 
Personal Computer 

C Compiler System, a utility 
program that accepts pro-

grams written in the C lan­
guage and produces relocat­
able machine code in an Intel 
8086 object-module format 
suitable for use by Microsoft 
LINK Linker. Floppy disk, 
$500. Microsoft Corp. , 10700 
Northup Way, Bellevue, WA 
98004. 

Electric Ledger, an easy-to­
use checking program for 
personal or small business ac­
counts that balances your 
checkbook, reconciles bank 
statements, and computes 
mortgage loan and com­
pounded amount. Features 
include easy data entry, 
menu drive, search, and sort 
to any keyword . Floppy disk, 
$35. Datacon Consulting, 
2311 West 5700 S, Roy, UT 
84067. 

Financial Planning for Super­
calc, an electronic-spread­
sheet enhancement program 
that lets you compute com­
pound growth, annuities, dis­
counted cash flows , profit 
planning, statistics, and real­
estate finance. A quick refer­
ence guide is included. Flop­
py disk, $89.95. Howard W . 
Sams & Co ., 4300 West 62nd 
St. , Indianapolis, IN 46268. 

Financial Planning for Visi­
calc, an electronic-spread­
sheet enhancement program 
that lets you compute com­
pound growth, annuities, dis­
counted cash flows , profit 
planning, statistics, and real­
estate finance. A quick refer­
ence guide is included . Flop­
py disk, $89.95 . Howard W. 
Sams & Co. (see address 
above) . 

4Castll , a business-forecast­
ing tool. This program is 
designed to save time and 
relieve you from the detailed 
statistical and mathematical 
aspects of forecasting using 
color graphics. Floppy disk , 
$725 . Heurix Compu ter 
Products, POB 9227, Morris­
town, NJ 07960. 



Professional 
Software 

for the 
Software 

Professional 

DMA products operate on 
the full range of 

Z80, 8086, 8088 processors, 
including the IBM-PC 

Here's what you can do! 
Application Creation 
FORMULA IITM 
The Application Creator 

The first and only Application Creator-a do-it­
yourself concept for office automation . FORMULA II 
lets you define your files , forms , menus, and 
reports-FORMULA II then creates your program 
FORMULA II includes a Database manager with an 
English Query language and a Form/Report Creator 
with word processing features . 

Communications 
ASCOMTM 

ASCOMTM is the most versati le asynchronous 
communication package for microcomputers on 
the market. It features interactive, menu-driven , 
and batch operations: supports auto-answer and 
auto-dial modems: includes most popular protocols: 
provides network simulation: and many other options. 
Xerox Corporation, NCR, Monroe Systems for Busi­
ness, and the big 8 accounting firm s use ASCOMTM 

SYNC!COMTM_A bisynchronous communication 
package that will be configurable for a variety of 
systems and includes a flexible interface to the 
operating system 

TERMCOMTM-A configurable terminal emulator 
allowing any personal computer to emulate almost 
.§ny terminal. Available: January '84 . 

Utilities 
EM80186™ 

This software emulator lets you use eight bit 
software on sixteen bit microcomputers without 
hardware modifications . 
The 8086 0.5. Converter™ 

CP to MS-Permits execution of Digita l 
Research 's CP/M-86 programs under Microsoft s 
MSDOS (or PC DOS) 

MS to CP- Permits execution of MSDOS 
programs under CP/M-86. 
UT·86™ 

This package of user-friendly utilities for the IBM 
Personal Computer and similar systems includes 
copy ing , directory sorting , patching. and a general 
purpose file print utility 

Coming Soon 
DMA."C"TM-A " C" language compiler which will 
generate either Z80 or 8086 assembly language 
code . Due to a unique optimization routine which IS 

based upon a functional "P·code" model , the 
efficiellcy of DMA."C" will far exceed that of 
existing compi lers 

WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE 
DYNAMIC MICROPROCESSOR ASSOCIATES, INC, 

545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only • (212) 687-7115 



Software Recelved __________________________ _ 

Metafile, an integrated soft­
ware system combining many 
facilities necessary for the 
development of applications 
or for impromptu . informa­
tion reporting. ~loppy disk, 
$1995. Sensor-based Sys­
tems, Olmsted Federal Build­
ing, Chatfield, MN 55923. 

Novatron, a high-speed strat­
egy game based on building 
walls to trap your opponent 
(the computer) or force it to 
crash into a wall before you 
do . Includes three levels of 
difficulty . Floppy disk, 
$34.95. Fast-N-Fun Video, 
1074 East Sandpiper Dr. , 
Tempe, AZ 85283. 

Novatron Trilogy, a series of 
three games. Construction is 
a game based on building 
walls to trap your opponent; 
Mazerace is a two-player race 
in which you avoid obstacles 
and exit before time runs out; 
and in Grid Walker you try 
to shoot your opponents 

before being shot yourself . 
Floppy disk, $29.95. Fast-N­
Fun Video (see address 
above) . 

The 1 Dir, an interactive di­
rectory-command system 
. that eliminates the need to 
type DOS commands and 
filenames on the command 
line . It is also designed so that 
the new user can begin taking 
advantage of the PC's power 
right-away, without requiring 
full knowledge of the DOS 
syntax . Floppy disk, $95. 
Bourbaki Inc. , POB 2867, 
Boise, ID 83701. 

Project Planner II , a project­
planning program capable of 
scheduling large-scale en­
gineering projects . It can also 
handle small business appli­
cations that require bar 
charts. Floppy disk, $110. En­
gineeririg Software , 120 
Raven Crescent , Prince 
Rupert, British Columbia V8J 
4C9, Canada . 

Sandman Medical Office 
Management, a medical-ac­
counting program for easy 
setup and maintenance of pa­
tients' records, charges, and 
payments. It offers reindex­
ing of files and can print 
statements, insurance forms, 
and daily and monthly re­
ports. Floppy disk, $1000. 
Perceptions Inc. , 17 Pine 
Lake Dr., Arab, AL 35016. 

Schultz's Treasure , an ani­
mated adventure in three-di­
mensional color. You must 
enter the Lost Dutchman's 
Gold Mine and retrieve the 
Mother Lode without being 
killed. Floppy disk, $34.95 . 
Fast-N-Fun Video (see ad­
dress above) . 

Tallymaster , an interactive fi­
nancial-analysis program . 
Designed for personal and 
small business use, this pro­
gram lets you easily sum­
marize and analyze budgets 
and expenses. You can iden-

tify major categories of rev­
enues , expenses, sales 
volumes, or manufacturing 
volumes or define up to 702 
categories with names you 
select. Floppy disk, $129.95. 
Prosoft, POB 560, North 
Hollywood, CA 91603. 

Tutor-PC/ Graphics, a graph­
ics -instruction program 
designed to aid the user in 
understanding BASIC graph­
iCs capabilities. Statements 
included are screen, color, 
line, draw, preset, circle, and 
paint. Requires color-graph­
ics card . Floppy disk, $29.95 . 
LDH Computing, POB 59-
2982, Miami, FL 33159. 

Ultralight Command, an ar­
cade-type game. As Com­
mander of a specially outfit­
ted ultralight aircraft, you 
must defend unarmed supply 
boats. Your defenses include 
lasers and radar instruments . 
Floppy disk, $39.95. Fast-N­
Fun Video (see address 
above). 

StarLogicAnnounces Savings on 
IBM PC Compatible Disk Drives 

Under 2.0 DOS 
Internal 5%" Floppy Drives 
Standard-sized drive, plug compatible with IBM PC 
and IBM PC XT 
Tandon single-sided drive-180K bytes $165 
Tandon double-sided drive-360K bytes $235 

Intermil Half-Height 5%" Floppy Drives 
Single drive configuration 

double-sided drive 360K bytes $225 
Dual drive configuration two double-sided 

drive 720K bytes $460 

5%" Winchester DiskSystems© From 
Interface Inc For Your IBM PC 
Includes Winchester drive, cabinet, power supply, 
cable, controller, I/O adapter and device driver. 
Compatible with 2.0 DOS. 
10 Megabyte formatted DiskSystem $1375 
15 Megabyte formatted DiskSystem $1775 
25 Megabyte formatted DiskSystem $2175 

5%" Winchester Backup or Additional 
Storage For Your IBM PC Xl or IBM PC 
DiskSystem. 
Slave compatible with 2.0 DOS 
10 Megabyte formatted storage 
15 Megabyte formatted storage 
25 Megabyte formatted storage 

$1225 
$1425 
$1925 

Telephone Orders Only 
MasterCard, VISA or 
Cashier's Check COD 

(213) 883-0587 
§t!rJ..ogic IBM is a registered trademark of IBM Corporation 

DiskSystems is copyrighted by Interface Inc 
Prices are subject to change wi thout notice 

Canoga Park, CA 91301 
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Special 
of the 
Month! 

IBM pc· COMPLETE LINE 

IBM 
PC System includes 64K IBM-PC with 
2, 320KB Floppy Drive Controller_ 
Color Graphics Card_ 
Monitdr. All (or only . . ... SZ599.00 
LOTUS 1·2·3 SOFTWARE .. S459 

AST RESEARCH 
10 Plus-Parallel & Serial Port_ Clock 
Calendar W/Bat. back-up. Superdrive. 
Superspool .... 1199.00 
Combo Plus- 256K. Parallel & Serial 
Port. Clock Calendar W/Bat. back-up. 
Supe(drive. Supers pool . .. S499.00 
Mega Plus- 512K. Parallel & Serial Port. 
Clock Calendar WIBat. back-up S999.00 

OUADRAM 
Ouad Board - 256K. Parallel Port. Serial 
I/O. Clock Calendar with battery backup 

1599.00 
512K Ram with Serial I/O ... S~99.00 
HERCULES GRAPHICS CARD 
This card gives you 720 x 350 
graphics ..... S499.Oo 
BIG BLUE ............ S479.00 
MAYNARD SANDSTAR SERIES 
Multifunction Card ..... S95.00 
Floppy Disk Controller ... 12 25.00 
Memory Card . . 1189.00 
Add-On Memory Module .... S99.00 
Parallel Port Module ... ..... S75.00 
Serial Port Module . . .. 595.00 
Clock Calendar Module S7 5.00 
Games Adapter Module S 59.00 

OTHER PRODUCTS FOR IBM 

THE ULTIMATE SOLUTION TO 
THE PC EXPANSION DILEMMA 
FROM LNW COMPUTERS FOR 
YOUR IBMPC AND PCXT 
BUS BOARD "MOTHERBOARD" . . 
Allows (or addition o( eleven (I I I different 
modules and additional processing power 
through coprocessor BUS ... $349.95 
LNW80 CPIM PLUS@ 
COPROCESSOR MODULE. Z80A 
module runs CP/M'" and CP/M PLUS@as 
well as CP/M 2.2 programs. For use in 
both 5" and B" disk drives . . 1249.95 
ASYNCHRONOUS COMMUNICA­
TIONS I/O. Allows each Busboa;d to 
contain up to 8 separate serial asyn­
chronous channels with a total o( 15 di(­
(erent channels 579.95 
5" OR 8 " FLOPPY DISK I/O 
MODULE. Replaces disk controller In 
PC and is compatible with diskettes 
(rom other CP/M B6@andCP/M"' systems 

,. $169.95 
PARALLEL PRINTER I/O 
MODULE. Multi -user Printer port 
addressing. or general purpose 8-bit I/O 
port .... ......... S49.95 
CLOCK CALENDAR I/O MODULE. 
Operates both CPIM 86@ and MSDOS@. 
Also includes back-up battery and Alarm 
(unction ... ... S69.95 
GAME I/O MODULE. Compatible 
with IBM PC Game I/O card. Allows (or 
connection o( either 2 joys~icks. or 4 
paddles . S49.95 

, ... , ARMSTRONG, IRVINI', CA ,J"4 

DIRECT·CONNECT MODEM 
I/O MODULE. Features answer/dial in 
tone or pulse (or low cost long distance 
services. Program listing allows (or smart 
modem under BASIC. Speed dialer 
program included . . .. S 149.95 
AID I/O MODULE. 16 independent 
multiplexed analog input channels w/8 bits 
o( resolution per channel .... $ 109.95 
8 BIT I/O MODULE. Both latched B bits 
output and input with interrupt capability 
(ully supported. User programmable port 
addressing (or up to 8 modules per 
Busboard ... $59.95 
PROTOTYPING 110 MODULE. 
Utilizes 3M Scotch(lex Breadboard 
prototyping system. Complete with 40 
conductor I/O BUS connector and an 
assortment of prototyping pins 129.95 

WORD PLUS-PC 
Word Processing Software 1299 

HARD DISI,C SYSTEMS FOR IBM 
AND APPLE 

DAVONG FOR IBM 
Internal 

5MB ..... $1495 
10MB .. .. S1795 
15MB . ... 12295 
21MB . .. SZ595 
32MB .. 12995 

E,,'ernal 
51695 
S1995 
12495 
12795 
$3195 

FLOPPY DISK DRIVES 

SHUGART 
SA400 Ss/SD . 
SA4 50 Ds/DD . 
SA800/80 I Ss/SD 
SA8_50/85 I Ds/DD 

TANDON 
TM- IOO-1 Ss/DD . 
TM-100-2 Ds/DD 
TM-100-4 Ds/DD 
TM-848-1 Ss/DD .. 
TM-848-2 DS/D D 

SIEMENS 
FDD 100-5 . 
FDD 200-5 

DISK DRIVES 
For IBM PC 

. .. 1169.00 
. ... 1239.00 
.... $365.00 

...... S459.00 

CALL 
CALL 

. .. $359.00 
S425.00 

. S499.00 

. S159.00 
. . S199.00 

Tandon 100-2 . . . .... CALL 
Teac 55-B Slim line 320KB . . .. SZ60 
Shugart SA-455 Slimline 320KB SZ50 

THE BUSINESS MANAGER 
Integrated Accounting System 
The best and most complete business pro­
gram package on the market. Providing 
all the software and storage you ever 
wanted. All software pre-installed on 10 
or 15MB hard disk and ready to run . No 
more diskettes and tedious paper work . 
High speed. All programs self-prompting 
and menu driven. Fully guaranteed and 
supported. Includes: General Ledger 
Accounts Receivable Accounts 
Payable Billing Inventory 
PayrOll Word Processor Spelling 
Checker File Management 
Spreadsheet Database Manage-
ment System ........... . CALL 

PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 
AU. RETURNED MERCHANDISE SUBJECT TO A 20'110 RESTOCKING "n_ 

TM 
ADD 10% FOR NET TERMS 

PRICES GOOD IN U.s. ONLY. 
PRICES REFLECTED IN THIS 

SECTION ARE LOWER THAN FRANCHISE STORES. 

PRINTERS 

TAVA PRIIIIT.IIS 
.YDiA.LO 

.,. 
DOT MATRIX PRINTERS 
Model 11 
80 Columnl! 00 CPS . 
Model 31 
132 Columnl! 00 CPS 
Model U 
132 Columnl!50 CPS 
Model38 
132 Column/400 CPS 
DAISY WHEEL PRINTERS 
Model 620 
132 Column/20CPS 
Model 630 
API/40 CPS Letter Ouality 
Model6JO 
ECS/API-40CPS 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

Multi-lingual CALL 

Dalsywrlter Daisywheel _ 
Printer . __ .. ________ . __ $999.00 

NEC 
SPINWRITER 

ttlEC -
7710-1 ... 11995 
7715-1 ... SZ195 
7730- 1 . 11995 
7720- 1 ... SZ595 
7725- 1 ... 12595 

3510 . $1395 
3515 S1395 
3530 .... S1595 
3550 . 11895 
PC8023A . S 495 

STAR MICRO NICS 
Gemini 10 . 
Gemini 15 

. CALL 
. ... CALL 

SMITH CORONA i!1!16 
TP-I parallel . $579.00 
TP-I serial . SS79.00 
C",TOH 
GX-IOO ISO CPS Dot Matrixl . $249.00 
8510 .................. . S469.00 
1550 (15 "1 ..... S699.00 
F-IO (40 CPS. Letter Ouall SU95.00 
F-IO ISS CPS. Letter Ouall 11695.00 
OKIDATA 
82A ....... .. _. S429.oo 

.. $699.00 
..... S999.00 

..... . 11099.00 
. $525.00 

. ... S999.00 

83A . 
84AP parallel 
84AS serial 
92A . 
93A . 
IDS PRISM 
Prism 132 (B & WI . . .... S 1395.00 
Color ................... S CALL 
BROTHER 
HR-I A parallel 
HR-I A serial . 
HR- 15 

bIcthft 
S769.00 

... S869.00 

Tractor (eed option 
1599.00 
SU5.00 

MONITORS 

AVAILABLE (All Modelsl CALL 
PRINCETON GRAPHIC SYSTEMS 
His Res. Color . CALL 

APPLE lie 
applc! ® 

Computer System. Controiler. Two Disk 

Drives. Monitor S 1890 

TAVA PLUS COMPUTER SYSTEM 
,APPLE 11+ COMPATIBLEI 
64K CPU Expandable to 128K 2 Disk 
Drives Controller Card Monitor. Parallel 
Port. Serial Port. 2 Game I/O·s. CP/M'" on 
board. DOS 3 . 5 11299 

' IBM .J .. reg'\lrred ,(",(kmalk 0' IBM (OI'poI'afl()n 

• .... PPlE Ii a lC'gISIC'rC'eJ IradC'ma,k 0' .... pplC' CompulC'rs. Jnc 

·CP/M and (PIM86 arC' rC'gISfC'IC'd lradC'marts or Digital 
R~sea'ch . inC 

Apple ,,+ Compatible Computer 
System W/48K of memory. One " Data 
Drive" disk drive. Controller card. IZ" 
green screen Hi-Resolution Monitor. All 
Cables are included for a Compushack 
price of . 1999.00 
Additional Drive 
With purchase of above 
System ... . ............. $100.00 

OTHER PR9DUCTS 
FOR APPLE 

SpeCial of the Monthl 

5259 e .. 
TAVA CORP. 
DATA DRIVE 

100% Compatible Disk drive for 
APPLE II + and APPLE lie . Runs DOS. 
CPM'". Pascal software. 
SLiMLINE DRIVE. _ ...... _ . 1269.00 

TAVA PRODUCTS FOR APPLE 

Cooling System and 
Power Monitor .... S 59 
Joystick ..... S49 
80 Column Card ..... .. ... . . . 1149 
HAYES MJCROCOMPUTER 
PRODUCTS 
Micromodem II 300 baud .. . 1299.95 
Smartmodem 1200 baud S529.95 
PERSONAL .ACCOUNTANT 
Software for your Apple lie and Apple II + . 

EPD PRODUctS 
Lemon Surge Protector 
Lime Surge Protector . 
Peach Surge Protector . 
Orange Surge Protector 
Plum Surge Protector 

DEC Rainbow 100 

S199.00 

S49.95 
. 179.95 

.. S89.95 
.. . . S129.95 

.. S48.95 

Keybaord. CPU. Z-80/8088. 64K. Serial 
Rsi32 Port. Two X-400KB Disk Drives. 
Monitor. CP/M86"'/80 Software. CALL 

COMPUSHACK FRANCHISES 
AVAILABLE 

~HERE ELSE CAN 
YOU FIND PRIVATE 
LABEL PRODUCTS NO 
ROYALTIES DISCOUNT 
PRICES FULL SERVICE 
& SUPPORT? 

ONLY AT 
COMPUSHACK'S NEW 
FRANCHISEI 

Circle 101 on inquiry card. 

HIADOUAJtT."S/TI:LaXI '.'667-ANSWI!R BACK, COMPD$HACK '"IN ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 



Circle 137 on inquiry card. 

IBMI!> P.C. Compatible Products 

Duong 5 MB Hard Disk System- $1495/1 2 MB-$1995 
Quadram - Ouadboard with Parallel 

Port. Seria l Port. Clock/Calendar. Expandable to 256K 
64 K on brd - $3251 f28 K on brd - $395 / 192 K on brd - $439 / 256 K on brd - $4Q9 

OUldchrome MonHor - $575 - AST & Persyst Exp Prod. $ CIII 
- Amdek Monitors -

Mod 300 Phosphor - $150 Composite Color 111- $395 
IBM RGB Compalible Color \I $450 / Color 1- $325 

- IBM/TRS 80 Disk Drives/Cabinets -
TM 100 Single 40 Track Dnve - $189 TM 100·2 Double 40 Track Drive - $210 

Apple III!> Computer Products 
Apple Compatible Disk Con i ro ller $65 

Apple Compatible Disk Drive w/Cabinet & Cable $199 w/Controller $259 
TEAC Slim Une 5'14" Drive $265 - Dual Slim LIne $525 

Grappler Printer Inlerlace $139 - w/16K Buffer $210 
Davong 5 MB Hard Disk System - $1495 - 12 MB - $1995 

-Epson/Smlth-Corona Printers -

...... RX80 $425 FX80 $550 FX100 $685 
TRS 80 / Parallel Printer Cable $ 20 

IBM Parallel Prinler Cable $ 35 
' . , '. "" ••.•• .. . ....•...... ">' •• ~ . . ••.••••.•...•. ..... • STAR MICRONICS GEMINi lOX $325 
~. GEMINI 15 $459 

....• ' Smllh Corona WI Leller Oualily DaiSY Wheel $519 

DATA·MAIL 
PO Box 818 Reseda 

Calif 91335 
1-800-635-5555 

VISA. MASTERCARD (S1OO Min .. Add 2%) Or 
Ce<1~ied Chock. Nlnely Day WarICmly 

(Ports & Labor). ms is a Registe<ed Trademark. 
Tandy Corp. Prices Subject to Change 

WithOut ~otice . FREE SHIPPING IN 
CONTINENTAL U.S. (IRS MOD II EXCEPTED) 

, (213) 993-4804 

PORTABLE 

68QQO 
. ~ 

ASSEMBLER 
MOTOROLA SYNTAX 
LINKER 
OBJECT LIBRARIAN 
CROSS REFERENCE 

MACROS 
CONDITIONALS 

STRUCTURED PROGRAMMING FEATURES 

OBJECT CODE OPTIMIZED 
FOR CP/M-80, CP/M·68K 

OR IBM-PC 

PORTABLE C SOURCE 

Quelo 
843 NW 54th 

Seattle, WA 98107 

$300 

1$750 

(206) 784-8018 
mornings 

Dick Curtiss 
CP/M is a trademark of Digital Research 

IBM·PC is a trademark of IBM 
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Software Recelved ________ _ 

VIS / Bridge / REPORT, a 
package that enhances the 
printing capabilities of Visi­
calc. This program allows 
you to print variable column 
widths, align decimal points, 
justify numbers within a col­
umn, and automatically for­
mat reports to fit space re­
quirements. Floppy disk , $79. 
Solutions Inc ., POB 989, 
Montpelier, VT 05602. 

TRS-80 

Airstrike, a war-simulation 
game similar to those played 
by students in major military 
academies . You use combat 
task forces and weapons 
against various targets and 
target systems. To create 
realistic combat scenarios, 
tactical concep~s such as air 
superiority, interdiction, 
close air support, and recon­
naissance are included. For 
Models I and III; floppy disk , 
$29.95. Atron International , 
POB 8825, Fort Collins, CO 
80525 . 

Bible Games-I , two educa­
tional games . Concentration 
tests your ability to match 
Biblical names or concepts . 
Biblical Fortunes tests your 
knowledge of names, events, 
phrases, and places in the Bi­
ble by presenting them one 
letter at a time . For Models I 
and III; cassette, $9.95. R & 
M Enterprises Software, 107 
Peachtree St., POB 543, 
Elizabethtown, KY 42701. 

Casino Black Jack, a graph­
ics simulation of the card 
game blackjack . Up to seven 
players can ask for advice 
from the computer, shuffle 
and cut the deck, and see 
each player's and the house's 
accumulative profit or loss on 
screen . For the Model III; 
cassette, $19.50. Lillian G . 
Choi, 82 Nicholas Dr ., 
Bristol, CT 06010. 

The Drawing Board, a graph­
ics-drawing program. Using 
commands from the key­
board , you can clear or invert 
the screen, print screen to 
printer, save and load picture 
to or from tape, disk, or 
memory . You can draw pre­
programmed shapes, type 
text on the screen, draw lines 
from point to point, and fill 
in shapes. For Models I and 
III; cassette, $20. Larsen Co., 
115 Bixby Dr., Milpitas, CA 
95035. 

Planets, an educational pro­
gram that teaches astronomy 
by giving the location of 
planets, phases of the moon, 
and dates of meteor showers. 
The program can map out 
any location of the universe 
you choose . For the Color 
Computet; cassette, .$6. Mo­
ses Engineering, POB 11038, 
Ardmore Highway Station, 
Huntsville, AL 35805. 

User Communication Utility; 
a utility designed to allow a 

program to interact with a 
remote terminal, host com­
puter, or other RS-232C­
compatible devices such as a 
bar-code scanner. This gives 
users program control over 
messages transmitted and re­
ceived. For the Model II ; 
floppy disk , $85. Micro 
Design Computer Systems, 
1325 South Falcon, Anaheim, 
CA 92804. 

VIS / Bridge / GL, a utility 
package that lets you make 
projections with Visicalc 
based on General Ledger da ta 
without having to reenter 
data it already has . You can 
project financial data using 
Visicalc and compare your 
projections to actual results. 
For Models II , 12, and 16; 
floppy disk, $195. Solutions 
Inc., POB 989, Montpelier, 
VT 05602. 



jIBM/ 
I ~~ 

~~ 

step into the future ... cnhERJ!nI 
COHERENT™ is the most powerful UNIX™-compatible operating system available for the IBM PCTM , IBM XT™ and compatibles. 

Now you can have the multi-user, multitasking 
programming capability of a mainframe on 
a microcomputer. The UNIX-like environment of 
COHERENT lets you take C code developed using 
UNIX V7 system utilities and compile and run it on 
the IBM PC. Through COHERENT'S highly­
optimized kernel you can access over 145 different 
commands including a C-compiler, a text­
formatter and LEX and YACC. 
Hard disk support presently includes the IBM XT, 
Genie (removable cartridge) , Corona, Davong , 

Corvus and Tecmar. Memory cards supported 
include the AST Megaplus (with or without clock) , 
the Tecmar multifunction board and Tall Tree 
Systems (512K byte) JRAM cards . Support for 
more devices and more IBM PC compatibles will 
be available by the time this ad appears . 
The cost of all this - far less than the cost of 
similar UNIX-based operating systems . 
Remember, when you buy COHERENT from NCI 
you receive all the documentation and technical 
support you need to operate it . 

For more information call or write: 

Network Consulting Inc. 
Discovery Park, 
3700 Gilmore Way, Suite 110, 
Burnaby, B.C. Canada V5G 4M1 
(604) 430-3466 

COHERENT is a trade mark of Mark Williams Co . UNIX is a trade mark of Bell Laboratories . IBM PC and IBM XT are trade marks of Internat ional Business Mach ines Corporation . 
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Circle 552 on inquiry card. 

PC Tech BUSINESS & HOME COMPUTERS 
Products Sales & Services 

We Shop The Wholesale Market And Negotiate The Best Price For You. 
We Save You Of/The list Price. We Share A Common Goal· To Save You Money. 

NEC APC 8800 Systems 
caU (or best price 

Appte (( Compatlbte Drives 
Mitac Standard Size 
Super 5-MO HIH 
Super 5· T 40 HIH 
WICtr. 
Super S-TBO .. 
Direct ShaN Drive 
WIControlier . 
Controller Card .. .. .... .. . .. 
16K Memory Card 
lBO Card 
BO Column Card 

'IBM-PC Compatible Drives 
Super S· ITBO HIH 
Super S-IPBO HIH 
Corvus Dk. Sys. 6 MB 
Corvus Dk. Sys. 11 MB 
Corvus Dk. Sys. 20 MB .. . . . 

'MODEM (Hayes) 
Smartmodern 1200 
Smartmodern 1200B 
Micromodern II . 
Micromodern IIITrm. Ptg. 

'MAYNARD ELCTRONICS 
Floppy Disk Controller . 
FDC WIParaliel Port 
FDC WISerial Port 
Memory Card WI2S6K RAM 

5219.00 
5229.00 
5239.00 
5299.00 
5349.00 

5399.00 
. 569.00 

.. 559.00 
5109.00 
5115.00 

5249.00 
5239.00 

$1539.00 
52139.00 
52889.00 

5499.00 
5439.00 
5279.00 
5299.00 

$169.00 
5219.00 
5229.00 
5489.00 

-Corona 128K Desk·lop 
Complete System . 
'PRINTERS 
BROTHER DIW 

. 52399.00 

HR-1AP . 5739.00 
HR·1A S . 5839.00 
HR·t5 . .... .......... .. . .. 5529.00 
Tractor ... . . .. .. 5129.00 
Okidata ML·80 . . ... 5369.00 
OkidalaML-921P .. .. .. . . ..... . 5519.00 
Okidata 93 . .. .. .. . .. . 5849.00 
Daisywriter WI4BK Buller . 5999.00 
Juki .. . " ... 5599.00 
Gemini to ... .. . . . 5359.00 
Gemini tOX 120 CPS . ... . .. 5449.00 
Gemini 15 .. . .. .. .. .. ... ... 5539.00 
Super 5·CPBO ..... '" . 5359.00 
'MONITORS 
BMC BM- t2 AU 12" Green 
BMC BM·1 2 AU 12" Amber . 
BMC BM-t401RGB WICd Cbl . 
DYNAX GM-120 GM 12" . 
DYNAX AM-121 AM t 2" 
TAXAN KG-12N 12" Green 
TAXAN KG·t2N 12" Amber . 
TAXAN RGB 1 t2" 
AMDEX 12" Green #300 . 
AMDEX 12" Amber #300 . 
Business Software: 
Software Dimensions. 
Peachtree + more .. 
Games: Sierra On-line 

.. 589.00 
... 599.00 

5399.00 
$139.00 
$149.00 
5139.00 
5149.00 
5339.00 
5159.00 
5159.00 

Broderbund + more Many More Not Listed 

PC Tech (714) 546-3887 
3742 W" Warner Ave., Santa Ana, CA 92704 

Disc Drive Service Availahle At Low Cost -Quick Tum"a-round 
AOD SHIPPING CHARGES 

Telephone or Mal l Orders Please · Cashier s Checks. MLlney Orders. Checks (Allow 10 days). 
COD Accepted . CA Residents Add 6% Sales Tax. Pr;"eo Subject To Change Without Notice. 

DECADES OF SERVICE 
Washington Computer Services 

97 Spring St. , New York, NY10012 .naW""",t ((~~m-l~~2.;~))) 1111912 

TO ORDER: Call our toll-free number: (800) 221-5416. In NY State and 
for technical information: (212) 226-2121. Hours : 9 AM-5 :30 PM (EST) 
Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 

NEe PC-ssoo 

The Professional's Workstation 

INCLUDES: 
-CP/ M 
-N-BASIC-80 , 88 
-WORDSTAR 
-MULTIPLAN 
-HIGH RES. (640x400) 

CAD/ CAM GRAPHICS 
-MONOCHROME & RGB COLOR 

We feel that this uniquely - 5'/." & 8" DI SK DRIVES 

flexible graphics work station OPTIONAL: 

offers a most cost effective -8 Mhz 8086. 16 BIT 

microcomputer solution" -HARD DISK DRIVE 
Please call for prices and a -SPEECH SYNTH . & RECOG. 

demonstration. -LIGHT PEN 

NEC on GSA Contract #G500K830156035 

PLEASE I 00 not conluse us with mail order dealers . We area full service distribulor 
• serving Ihe dala processing & installalion needs of business & induslry 

from micros to mainframes. System houses. educalional inslitutions & governmental agen­
cies given special consideralion. Leasing avai lable. N.Y. State agencies, municipalities, 
and schools-call us for informalion on our D.G.S. term contracts on hardware & software. 

DEALER and INTERNATIONAL INQUIRIES WELCOME 
Please call to make an appointment for demonstrat ion of this extraordinary computer at our showroom. 
Prices subjeclto change withou t nOlice : ca ll for lalesl prices . Prices include 3% cash discount. NY 
residents add sales tax . CP/Mo is a trademark oj Digitat Research . All sales subiect to our standard 
sale conditions (available on request) . Above prices do nol include cuSlomizalion or installation . 
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Software Recelved ________ _ 

Texas Instruments 

Bionic Bunny, an arcade-type 
game that is similar to 
Donkey Kong. Requires Ex­
tended BASIC. For the 
99 / 4A; cassette, $15. Softwar 
III, 1307 Douglas Dr., Ster­
ling, IL 61081. 

Caterpillar, a fast-action non­
violent game. It runs in 
BASIC or Extended BASIC 
for faster action" For the 
99 / 4A; cassette, $10.50. The 
Softies, Suite 229, 7300 Gal­
lagher Dr., Edina, MN 55435. 

Crillion Defender, an arcade­
type game . You must protect 
Crill from the invading alien 
ships on a star map and in 
three-dimensional space­
combat sequences. Requires 
Extended BASIC. For the 
99 / 4A; cassette, $14.95. 
Greene-Bytes, POB 329, 
Waynesburg, P A 15370. 

TI Res, a high-resolution 
plotting subroutine that lets 
you draw on a 196 by 256 
pixel (picture element) screen" 
Requires Extended BASIC. 
For the 99 / 4A; cassette, $15. 
Softwar III (see address 
above) . 

ZX811T /S 1000 

Disassembler, a flexible util­
ity package that lets you exam­
ine machine-code programs 
as mnemonics rather than 
just sequences of numbers. It 
can also display hexadecimal 
data and equivalent char­
acters. Cassette , $14.95. 
Scientific Software, 6 West 61 

Terrace, Kansas City, MO 
64113. 

Screen Machine, a utility 
package that provides a way 
of placing input prompts and 
response fields where you 
need them on the screen. This 
removes the limitations of the 
original input schemes. Cas­
sette, $14.95. Syncmaster, 
POB 511, Oak Ridge, NC 
27310" 

Vu-Write, a word processor 
designed to provide an easy 
method of entering, chang­
ing, storing, and saving text. 
You can document programs 
and spreadsheets or write let­
ters and newsletter columns. 
Cassette, $14.95. Syncmaster 
(see address above). 

Other Computers 

Number Cruncher, a finan­
cial-analysis and projection 
system that lets you create 
your own spreadsheet . Pro­
duce sophisticated reports 
that combine word-process­
ing, spreadsheet, and infor­
mation-management func­
tions using simple English . 
For the DECmate; floppy 
disk, $400. Pyramid Data 
Ltd., POB 10116, Santa Ana, 
CA 92711. 

White Water, seven adven­
ture games. Shoot the rapids 
of the raging river for your 
best time or navigate the river 
to dock and collect treasures 
in the forest. For the Mattei 
Intellivision; cartridge , 
$39.95. Imagic, 981 Univer­
sity Ave., Los Gatos, CA 
95030 .• 

This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 



PUT PRICES IN CHECK 

INNOVATIVE 
CONCEPTS 

FLI P'N'FI LE 
DI SC STORAGE BOX 

HOLDS UP TO 60 DISKETTES 

5% " 8" 

WABASH 
DISKETTES 
5',4 SINGLE-SIDE SINGLE DENSITY 

10 FOR $19.99 
WITH FREE 

LIBRARY CASE! 
SPECIFY BLUE OR BEIGE 

CARTRIDGE RIBBONS FOR 

EPSON 
MX-80 MX-100 

$6.99EA. 

$75.49DOZ. 

$ 9. 95 
EA. 

$1 0 7.46
DOZ. 

MEMOREX 
DISKETTES 

5 \/, SINGLE SIDE - DUAL DENSITY 

DISKETTE 
STORAGE 

BOXES 
5\/4 ' - BLUE OR BEIGE 

$2.49
EA. 

LABEL 
SPECIAL 

$2. 99,. 
(SK MIN) 

1 ACROSS 3V. x 15116 CONTINUOUS LABELS 

MOST RIBBONS AVAILABLE IN COLORS TOO! 
CALL OR WRITE FOR OUR SUPPLIES CATALOGUE 

'ON ORDERS UNDER 114.00 PLEASE ADD 13.00 FOR SHIPPING 
MINIMUM RIBBON ORDER 130.00 OR 1 DOZEN ... 

T~O;;;:LL:F~R:EE;;8;;:'OO--3-43--7-70-6-- . Check-Mate' ----------
~ • MASS RESIDENTS 

IN MASS 617-963-7694 51 DIAUTO DR. ~w PO BOX 103 ADD 5% SALES TAX 

PHONES OPEN 9AM-6PM EASTERN TIME RANDOLPH . MA 02368 
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Clubs and Newsletters 
Israeli Computerlsts 

The Israel Microcomputer 
Users Group (IMUG) in Tel 
Aviv comprises users, owners, 
and retailers of all , brands of 
microcomputers who want to 
establish worldwide contact 
with other users groups and 
exchange newsletters . A news­
letter, The Microcomputer 
Age, is produced each month 
and meetings are held regular­
ly in Jerusalem. Membership 
is 350 shekels . For informa­
tion, contact the Israel Micro­
computer Users Group, POB 
45030, Tel Aviv 61450, Israel. 

computers In 
Business 

The Connecticut CP 1M 
Users Group welcomes any­
one interested in business and 
professional applications of 
microcomputers to attend 
n;ntechnical meetings held on 
the last Monday of the month 
at 7 p .m. in the McCook 
Auditorium of Trinity College 
in Hartford, Connecticut. For 
information, contact Malcolm 
Roth, 62 Burnwood Dr., 
Bloomfield, CT 06002, (203) 
243-3063 evenings. 

IBM PC Users 
Form Texas Club 

The North Texas IBM Per­
sonal Computer Users Group 
is a nonprofit, independent 
group that focuses on the uses 
of computers in industry and 
the home. It meets on the 
third Saturday of each month 
at 9:30 a.m. in the Heroy 
Building on the Southern 
Methodist University campus 
in Dallas. A regular member­
ship is $24, students are $12, 
and a professional member­
ship is $36 a year. For details, 
contact John Pribyl, 2025 
Rock Creek Dr. , Arlington, 
TX 76010, (817) 275-4109. 
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California FIG 

The FORTH Interest Group 
(FIG) is a worldwide organiza­
tion that produces FORTH 
Dimensions, a bimonthly 
nonprofit publication that has 
a variety of articles on the ap­
plications of FORTH. New 
members are welcome. For in­
formation , contact the 
FORTH Interest Group, POB 
1105, San Carlos, CA 94070, 
or call the FIG hot line at (415) 
962-8653. 

Chaos under Control 

The Capitol Hill Atari 
Owners' Society (CHAOS) of 
Lansing, Michigan, produces 
a newsletter, CONTROL, that 
informs members about club 
activities. Both members and 
nonmembers can acquire 
disks from the club-main­
tained public-domain Atari 
software collection. Member­
ship dues are $20 a year. For 
details, contact CHAOS, POB 
16132, Lansing, MI 48901. 

A-BUG In Boston 

The Atari Boston Users 
Group (A-BUG), an affiliate 
of the Boston Computer 
Society (BCS), produces a 
monthly newsletter, A-BUG, 
that is free to members of the 
BCS or to those willing to ex­
change newsletters about the 
Atari. For details, contact the 
Boston Computer Society, 
Atari Boston Users Group, 
Three Center Plaza, Boston, 
MA 02108, (617) 367-8080. 

For Programming 

The PPC Calculator Journal 
is the monthly publication of 
PPC, a nonprofit public-bene­
fit corporation in California 
dedicated to serving people in 
personal computing . The 

journal disseminates informa­
tion related to the selection, 
evaluation, care, and applica­
tions of personal computers. 
Address inquiries to PPC, 
2545 West Camden Place, 
Santa Ana, CA 92704, or call 
(714) 754-6226 evenings. 

News for 
Veterinarians 

A monthly newsletter for 
veterinarians , Veterinary 
Computing, covers computer 
applications in veterinary 
medicine. Subscriptions are 
$42 per year. Further informa­
tion is available from Amer­
ican Veterinary Publications, 
PO Drawer KK, Santa Bar­
bara, CA 93102. 

SIGAIR In Toronto 

A special interest group on 
artificial intelligence and ro­
botics (SIGAIR) has been 
formed in Canada. Meetings 
are held on the first Friday of 
each month in the Toronto 
area . Anyone interested is 
welcome to attend . For infor­
mation, write to SIGAIR, 
POB 874, Postal Station P, 
Toronto, Ontario MSS 222, 
Canada. 

Wisconsin Explorers 

The Explorer-8S Users 
Group is for people who are 
interested in Netronics Explor­
er-8S equipment. A news­
letter, Explorations, is pro­
duced. For more details, write 
to the Explorer-8S Users 
Group , 3430 93rd St. , Sturte­
vant, WI 53177, or call Clar­
ence Heier at (414) 886-1704. 

Canadian COMIC 

The Co-operators Micro­
computer Club (COMIC) 
seeks communication with 

other IBM Personal Computer 
users groups. A newsletter 
may be produced. Contact the 
club through Adrian Groen­
endyk, The Co-operators, 
1920 College Ave., Regina, 
Saskatchewan S4P lC4, 
Canada. 

Free to SAS Users 

Users of SAS (Statistical 
Analysis Systems) mainframes 
can join SUGI (SAS Users 
Group International) and re­
ceive the free quarterly news­
letter, SUGI SIG/ M . A $2 an­
nual donation is requested to 
cover printing and mailing 
costs. For a subscription or in­
formation , contact Jeff Bass, 
Bass Cybernetic Labs, RR 1, 
Box 124-B, Pittsboro, NC 
27312. 

A Graphics Update 

The S. Klein Newsletter on 
Computer Graphics is pro­
duced twice a month by Tech­
nology & Business Communi­
cations Inc. It includes news 
that interprets significant de­
velopments in computer 
graphics including CAD I 
CAM, business graphics, and 
image processing. An annual 
subscription is $ISS and in­
cludes a directory of hardware 
and software suppliers for 
computer graphics. The news­
letter is also available to sub­
scribers via Newsnet. For de­
tails, contact the S. Klein 
Newsletter, 730 Boston Post 
Rd ., POB 89, Sudbury, MA 
01776, (617) 443-4671 . 

News for Mental 
Health Workers 

Each issue of Computers in 
Psychiatry/ Psychology con­
tains articles, reviews, a calen­
dar of events, and a bibliogra­
phy on hardware and soft-



BMC now offers you a dot matrix printer that delivers sophisticated features margin to 
margin. The BX-80 prints bi-directional in 40, 80, 71, or 142 columns in normal, double 
width or compressed text. And you can mix these in any line or print. You can also do 
superscript as well as superb graphics in character or bit image. And the BX-80 does all this 
with a changeable print head that delivers up to 30 million characters, with true 
descenders . The BX-80 gives you an integrated friction feed with built in sprocket tractor 
that adjusts to fit any size paper up to 10 inches in width. 

Other features such as programmable line spacing, strobe pulse synchronization and TTL 
level technology are part of the BMC tradition of performance and reliability at an 
affordable price. 

Circle #65 Dealers. Circle #66 End-users. 

BMC 
USA 

Setting the Standard in Performance and Price 

CALIFORNIA 
16830 S. Avalon Blvd., Carson, CA 90746 
Telex : 664258 BMC GDNA 
Phon.e: (213) 515-6005 

NEW YORK 
450 Barel! Ave., Carlstadt, NJ 07074 
Phone: (201) 939-7079 

TOLL FREE: 1 (800) 752-5002 



Circle 365 on inquiry card. 

PROGRAMMING IN C ? 
BE SURE YOU GET ALL THE PHACT's 

base your C programming on 
PHACT·dbrm 
a m ulti- keye d II SAM) 

Data Base Record Manager. 
PHACT·dbrm 

is an easy to use library of C callable 
functions for manipulation of records in 

a database. plus high level database 
manipulation tools. 
PHACT·dbrm 

supports: data dictionary; 5 datatypes; variable 
length records; full database security; database 
locking. data portat;Jility; ".h" file creation and 

much much more! 
PHACT·dbrm 

runs on: all UNIX systems. lORIS and UNIX look­
alikes. MSDOS .CP/ M 

PHACT·rql I Relational Query Language I PHACT-rg 
I Report Generator I and PHACT·r.g IRelatlonal Screen Generator I 

under development. 

PHACT·dbrm 
is priced between $250-$950. (Source available) 

ASSOCIATES UMITED 

To get all the PH ACT's call DAVID GRAHAM at 
PHACT ASSOCIATES Ltd. 212 • 420-151~ 

231 EAST II STREET. NEW YORK. NY 10003 

Announcing 
a solution to the most 
common computer 

problem. 
(Where to put the equipment.) 

Monitor Mover. You won't have to buy 
any expensive new furniture. You won't lose 
any desk space. Monitor Mover adjusts in four 
ways to each individual user while keeping the 
monitor (and system, if necessary) completely 
off your existing work space. Available for most 
popular brands of computer monitors. 

LirlR:!k 111111111 
Computer Accessories 

Dealer inquiries 
welcome. 

po. Box 8056. Grand Rapids, MI49508 (616) 241·4040 
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Clubs and Newsletters ______ _ 
ware for use in the mental­
health profession. This clini­
cal-resource newsletter covers 
applications of computers in 
such areas as neuropsychiatric 
and MMPI testing, EEG anal­
ysis, and office-management 
functions. Subscriptions are 
$40. Volumes from the pre­
vious five years are available. 
For information, write to 
Computers in Psychiatry/ Psy­
chology, 26 Trumbull St., 
New Haven, CT 06511. 

For IBM PC Users 
In Winnipeg, Canada 

The IBM PC Users Group 
of Winnipeg meets on the 
third Thursday of each month 
and produces a monthly 
newsletter that contains 
minutes of the preceding 
meetings and other informa­
tion. A regular membership is 
$20; a junior membership is 
$12 for people under 18 years 
old; and a family membership 
is $25. Newsletter exchanges 
are welcome. For further 
details, contact the IBM PC 
Users Group of Winnipeg, clo 
Business Development Inter­
national, POB 5, Station A, 
Winnipeg, Manitoba R3K 
129, Canada, or call (204) 
837-8509. 

Atarl Users 
In New Orleans 

The New Orleans Atari 
Users Group (NOAUG) pro­
duces a newsletter that con­
tains reviews, features, and 
random bits of information. 
Meetings are held every other 
Wednesday . For further infor­
mation, contact NOAUG, 
8223 Plum St. , New Orleans, 
LA 70118, or call (504) 
861-8772. 

Sanyo Users Forum 

The Sanyo Users Group 
(SUG/USA) provides infor­
mation on the use of Sanyo 
computers, new products, and 
distribution of CP 1M users­
group disks in Sanyo formats. 
A quarterly newsletter is pro­
duced. A $10 annual member­
ship includes access to a soft­
ware library. For information, 
contact the Sanyo Users 
Group-U.S.A., 160 Emeline 
St., Providence, RI 02906. 

Medical/Computer 
Clearinghouse 

A newsletter for physicians 
devoted to such applications 
of computers as patient care 
and continuing education also 
updates key hardware, re­
views, software, and contains 
the latest on medical net­
works. The Physician Com­
puter Monthly is written in 
nontechnical language for the 
novice as well as the experi­
enc~d user. Subscriptions are 
$95. For a free issue, send a re­
quest on letterhead to Amer­
ican Health Consultants, 67 / 
Peachtree Park Dr. , Atlanta, 
GA 30309. 

Computer Federation 

The Computer Users Feder­
ation (CUF) of Southeastern 
Wisconsin coordinates region­
al activities of mutual interest 
for users groups and clubs in 
personal computing . An area 
club directory and an annual 
computer fair are planned . 
The group produces a quarter­
ly newsletter. For details, con­
tact Computer Users Federa­
tion, POB 23483, Milwaukee, 
Wl53223 .• 

If you would like BYTE readers to know about your club or 
newsletter send the details accompanied 'by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 
Hancock, NH 03449. Overseas groups are encouraged to par­
ticipate. Please allow at least three months for your announce­
ment to appear. 





Circle 73 on inquiry card. 

De Smet C 
PCDOS - CP/M-86 - MPM-86 - CCP/M-86 

$109 
• OUTSTANDING PRICE/PERFORMANCE 

"SIEVE" Benchmark 
135 bytes compiled - 6144 bytes linked 
65 sec. compile (disk) -11 .5 sec. run (1 0 iterations) 

• FULL DEVELOPMENT PACKAGE 
C Compiler, Assembler, Linker, Librarian and 
Full Screen Editor- Native 2.0 Support 

• COMPLETE IMPLEMENTATION 
FULL.K & R - plus - STDIO LIBRARY 
Both 8087 and Software Floating Point 

To order specify OS & DISK SIZE/FORMA T. 
Calif. residents add 6%% sales tax. 

CWARE 
1607 NEW BRUNSWICK SUNNYVALE, CA 94087 

(408) 736·6905 

PCDOS Trademark IBM - CPI M Trademark Digital Research 

~ _ J: 

Buy ASCI Intelligent Port Expanders 
• E liminate Manual Switching by Remote 

Controi 
• Improve Productivity and Reliability 
• Share Printers. Modems or Plotters 
• Expand Computers or T erminals 
• Us e Matrix Switching for Multiple Trans· 

mission or Security 

• Supports Polling and Queing 

INSTANT COMPATIBILITY with new computer devices 
a~d MAJOR OEM PRODUCTS: 

A ltos - Burroughs - Data General - DEC 
H.P. - IBM - NCR - Northstar - Victor 

and other key m anufacture rs. 

Call 213-793-8979 to EXPAND YOUR SYSTEMS 
TODA Y. 

k-Advanced Systems Concepts Inc. 
435 N. Lake Ave .. Dept. Bl 0 

Pasadena. CA 9 I 1 0 I 
800-824-7080 Telex: 70 I 215 
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Books Received 

The ABCs of Microcom­
puters: A Computer Literacy 
Primer, Linda Gail Christie 
and Jess W. Curry Jr. Engle­
wood Cliffs, NJ: Prentiee­
Hall, 1983; 228 pages, 15.3 by 
22.8 em, softeover, ISBN 
0-13-000612-2, $7.95. 

The Apple II Circuit Descrip­
tion, Winston D. Gayler. In­
dianapolis, IN: HowardW. 
Sams & Co., 1983; 174 pages, 
23 by 28 em, spiral-bound, 
ISBN 0-672-21959-X, $22.95 . 

Atari BASIC, Richard 
Haskell. Englewood Cliffs, 
NJ: Prentice-Hall, 1983; 192 
pages, 21.5 by 27.8 em, soft­
cover, ISBN 0-13-049791-6, 
$13.95. 

BASIC: An Introduction to 
Computer Programming with 
the Apple, Robert J. Bent and 
George C. Sethares. Mon­
terey, CA: Brooks/Cole Pub­
lishing, 1983; 368 pages, 21.5 
by 27.8 em, softeover, ISBN 
0-534-01370-8, $17.95. 

BASIC Programming for the 
Classroom Teacher, Joan M. 
Miller, Ruth King Chaya, 
and Debra J. Santora. New 
York : Teacher's College 
Press (1234 Amsterdam 
Ave.), 1982; 288 pages, 24.8 
by 17.5 em, spiral-bound, 
ISBN 0-8077-2728-8, $15.95. 

Bola Glossary of Electronic 
Data Processing and Computer 
Terms, English-Spanish & 
Spanish-English, vol. 1. Hes­
peria, CA: Bola Publications 
(8769 Devon Ave.), 1982; 218 
pages, 21.5 by 28 em, soft­
cover, ISBN 0-943118-00-X, 
$29.95. 

C Programming Guide, Jack 
Purdum. Indianapolis, IN: 
Que Corp. , 1983; 272 pages, 
23.5 by 18.8 em, softeover, 
ISBN 0-88022-022-8, $17.95. 

Communications Software for 
Microcomputers, Janet L. Bru­
man. San Jose, CA: CLASS, 
1983; 25 pages, 21.5 by 27.8 
em, softeover, ISBN 0-
938098-01-2, $12.50. 

The Complete Book of Word 
Processing and Business Graph­
ics, Walter Sikonowiz. Engle-

wood Cliffs, NJ: Prentice­
Hall, 1982; 216 pages, 15.3 by 
22.8 em, softeover, ISBN 0-
13-158659-9, $14.95. 

The Computer Cookbook, 
William Bates. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 384 pages, 21.5 by 27.8 
em, softeover, ISBN 0-13-
165167-6, $12.95. 

Computer Keyboarding, 
Touch-Type to High Data En­
try Speed, Frank P. Donnelly. 
New York: Dictation Disc 
Co. (240 Madison Ave.), 
1982; 33 pages, 21.5 by 28 
em, spiral-bound, ISBN 
none, $7.50. 

Critical Issues in Software, 
Werner L. Frank. New York: 
John Wiley & Sons, 272 
pages, 16.5 by 24 em, hard­
cover, ISBN 0-471-87293-8, 
$25. 

Document Preparation Sys­
tems, J. Nievergelt, G . Coray, 
J. D. Nicoud, and A. C. 
Shaw, eqs. Amsterdam, The 
Netherlands and New York: 
North-Holland Publishing 
Co., 1982; 288 pages, 15.5 by 
23 em, hardcover, ISBN 0-
444-86493-8, $46.50. 

The Elementary Commodore 
64, William B. Sanders . 
Chatsworth, CA: Datamost 
(8943 Fullbright Ave.), 1983; 
224 pages, 12.5 by 20.5 em, 
spiral-bound, ISBN 0-88190-
001-X, $14.95. 

The Fast Track to the Top Jobs 
in Computer Careers, Peter 
Muller . New York: Perigee 
Books, 1983; 128 pages, 13.8 
by 20.5 em, softcover, ISBN 
0-399-50753-1, $4.95 . 

The Fast Track to the Top Jobs 
in Engineering Careers, Peter 
Muller. New York: Perigee 
Books, 1983; 128 pages, 13.8 
by 20.5 em, softcover, ISBN 
0-399-50754-X, $4.95. 

Fortran 77, A Tap Down Ap­
proach, Nonna Kliss Lehm­
kuhl. New York: Macmillan 
Publishing Co., 1983; 480 
pages, 17.5 by 25.5 em, soft­
cover, ISBN 0-02-369390-8, 
$18.95. 

Fundamentals of Computer 



The New Avis Rapid Return: 
The Fastest Way To Return Your Car And 

Get A Record 01 Your Expenses. 

If you've been waiting at the 
counter to return your rental car 

and get a record 
of your expenses, 
Avis has great 
news. The wait is 
over. 

Avis has just 
introduced the 
new, computerized 
Avis Rapid Return: 
at selected airports 

YOII.gel a record and maJ· or downtown 
ofyollr expenses 

in.~ecollds! locations. It's the 
fastest way to return your rental car and get a printed record of your ex­
penses' to the penny. Automatically. Without waiting at the rental counter. 

And Avis Rapid Return is as easy to use as a pocket calculator. Just 
enter your car number, your mileage and your gas gauge reading into the 
computer. With the push of a button, your car return is completed. And so 

~__ I is the record of your expenses. 
~ .. '- Which means that you can catch 

your plane and get a record of your 
expenses, without ever waiting at the 
rental counter. 

The new Avis Rapid Return. It's 
another Avis first that Ineans better 
and faster service for you . . A .. nd another 
way that Trying Harder Makes Avis 
Second to None. 

Avis features GM cars. Chevrolet Caprice Classic. 

rm", HARDER MJlKESAVlS S~!l!t!~~!;· lt I WI 
We care abou t you, so whenever you drive , care about yow'se(( Please fasten yow' seat belt. 

Avis Rapid Return service available for charge customers only who require no modification of rental agreement charges. 
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BooksRecelved .. __________________________________________________ ___ 

Aided Analysis and Design 
(CAA/CAD) of Integrated Cir­
cuits, Processes and Devices, 
Andres Fortino. Reston, VA: 
Reston Publishing Co., 1983; 
144 pages, 21.3 by 28 em, 
softeover, ISBN 0-8359-
2120-4, $17.95. 

A Guide to Programming­
IBM Personal Computer, Bruce 
Presley. New York: Van 
Nostrand Reinhold, 1983; 
304 pages, 21.5 by 27.8 em, 
softeover, ISBN 0-442-
26015-6, $16 .95 . 

How to Write and Publish 
Engineering Papers and Re­
ports, Herbert B. Michaelson. 
Philadelphia, P A: lSI Press, 
1982; 172 pages, 15 by 22.8 
em, hardcover, ISBN 0-
89495-016-9, $17.95. 

The Illustrated Computer 
Dictionary, the editors of 
Consumer Guide . New 
York: Exeter Books and 
Skokie, IL: Publications In­
ternational Ltd., 1983; 180 
pages, 15.5. by 23 em, soft­
cover, ISBN 0-88176-099-4, 
$4.98. 

Information U.S.A., Mat­
thew Lesko . New York: 
Penguin Books, 1983; 1008 
pages, 17 by 23.5 em, soft­
cover, ISBN 0-14-046-564-2, 
$19.95. 

Mathematics for Data Pro­
cessing, 2nd ed., Frank J. 
Clark. Reston, VA: Reston 
Publishing Co., 1974; 320 
pages, 15.5 by 23.5 em, hard­
cover, ISBN 0-87909-470-2, 
$21.95. 

Microcomputers for Libraries: 

How Useful Are They?, Jane 
Beaumont and Donald 
Krueger, eds. Ottawa, On­
tario, Canada: Canadian li­
brary Association, 1983; 130 
pages, 21 .5 by 28 em, spiral­
bound, ISBN 0-88802-170-4, 
$12. 

Le Microprocesseur 68000 et 
Sa Programmation, Patrick 
Jaulent . Paris , France : 
Eyrolles (61 , Boulevard 
Saint-Germain), 1983; 168 
pages, 15.5 by 24.3 em, soft­
cover, ISBN 8549, price not 
available . 

More Subroutine Sandwich, 
John P. Grillo and J. D. 
Robertson. New York: John 
Wiley & Sons, 1983; 270 
pages, 17 by 25 em, soft­
cover, ISBN 0-471-86921-X, 
$12.95 . 

Nine Steps to Effective EDP 
Loss Control, Tom S. Eason 
and Douglas A. Webb. Bed­
ford, MA: Digital Press, 
1983; 192 pages, 16 by 24.8 
em, hardcover, ISBN 0-
932376-25-8, $21. 

PC Clearinghouse Software 
Directory, 7th ed. Fairfax, 
VA: PC Clearinghouse Pub­
lishers (11781 Lee Jackson 
Highway), 1983; 840 pages, 
27.5 by 21.3 em, softcover, 
ISBN 0-88674-000-2, $29.95. 

Problem Solving with Fortran 
77, Larry Nyhoff and Stan­
ford Leestma. New York: 
Macmillan Publishing Co. , 
1983; 368 pages, 17 by 25 .5 
em, softeover, ISBN 0-02-
388720-6, $18.95. 

Programmer 's Guide to 

CP/M, Sol Libes, ed. Morris 
Plains, NJ: Creative Comput­
ing Press (39 East Hanover 
Ave.), 1982; 204 pages, 20.5 
by 27.5 em, softeover, ISBN 
0-916688-37-2, $12.95 . 

Radio Antennas, Stephen 
Gibson. Reston, VA: Reston 
Publishing Co., 1983; 176 
pages, 15.3 by 22.8 em, soft­
cover, ISBN 0-8359-6358-6, 
$13.95. 

6502 Assembly Language 
Programming, Judi N . Fer­
nandez, Donna N. Tabler, 
and Ruth Ashley. New York: 
John Wiley & Sons, 1983; 288 
pages, 17 by 25 em, soft­
cover, ISBN 0-471-86120-0, 
$12.95. 

Subroutine Sandwich, John 
P. Grillo and J. D. Robert­
son. New York: John Wiley 
& Sons, 1983; 274 pages, 17 
by 25 em, softeover, ISBN 
0-471-86920-1, $12.95. 

Successful Business Comput­
ing, M. Tampoe. Woburn, 
MA:Butterworths, 1982; 130 
pages, 14 by 22 em, hard­
cover, ISBN 0-408-01217-X, 
$19.95 . 

SuperCalc: The Book, Don­
ald H. Beil. Reston, VA: Res­
ton Publishing Co., 1983; 304 
pages, 18 by 24 em, hard­
cover, ISBN 0-8359-7306-9, 
$21.95. 

TRSDOS 2.3 Decoded & 
Other Mysteries, James Lee 
Farvour. Upland, CA: IJG 
Inc. (1953 West 11 St.), 1982; 
304 pages, 20.8 by 17.5 em, 
softeover, ISBN 0-936200-
07-3, $29.95. 

TRS-80 Extended Color 
BASIC, Richard Haskell. 
Engiewood Cliffs, NJ: Pren­
tice-Hall, 1983; 176 pages, 
21.5 by 27.8 em, softeover, 
ISBN 0-13-931246-3, $12.95 . 

UCSD Pascal: A Considerate 
Approach, David Price. Engle­
wood Cliffs, NJ: Prentice­
Hall, 1983; 208 pages, 17.3 by 
23 em, softeover, ISBN 0-
13-935460-3, $12.95. 

Unix Programmer's Manual, 
7th ed., vol. 2, Bell Tele­
phone Laboratories. New 
York : Holt, Rinehart and 
Winston, 1983; 624 pages, 21 
by 27.8 em, softeover, ISBN 
0-03-061743-X, $34.95. 

Up Front Financing: The 
Entrepreneur 's Guide, A . 
David Silver. New York: 
John Wiley & Sons, 1982; 264 
pages, 16 by 23.8 em, hard­
cover, ISBN 0-471-86386-6, 
$15.95 .• 

This is a list of books 
received at BYTE Publica­
tions during this past 
month. Although the list 
is not meant to be exhaus­
tive, its purpose is to ac­
quaint BYTE readers with 
recently published titles in 
computer science and re­
lated fields . We regret 
that we cannot review or 
comment on all the bool(s 
we receive; instead, this 
list is meant to be a 
monthly aclmowledqment 
of these bool(s and the 
publishers who sent them. 

~IS10B 
* CUSTOM BASIS CONFIGURA TlON AVAILABLE * 

CALL FOR CONSULTATION & WRITTEN PRICE QUOTE 
48 HR. CONTINENTAL U.S. WARRANTY SERVICE 
REPLACEMENT. FREE 24 HR. SIGN ON TO OUR 
BASI S BULLETIN BOARD. 

COLUMBIA 
CP/M & IBM PC COMPATABILITY 

128K RAM , 8 SLOTS 

U.S. #1 DEALER FOR 
AUTHORIZED SALES & SERVICE 

"COLOSSUSTM BASIS" 
128K RAM ; BASRAM 256K CARD; 

CPIM 3.0; APPLE DOS 3.3 
DR#1 ; RANA ELITE THREE 680K 

DR#2; SEAGATE 10MG HARD DISK 
METACARD - THE 1&BIT BOARD FOR MS-DOS; 

CP/M-86, UCSD PASCAL VER. IV 
COMPATABILITY 

" BASIC BASIS" 
128K RAM ON BOARD 

2 SIEMANS 40 TRACK DRIVES 
BASIS SYSTEM AUTO DIAGNOSTICS 

WI CONTROLLER; CPIM 3.0; APPLE DOS 3.3 
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STATE OF THE ART MICROS 

~OM,~UNI~~L 
1400 GRANT AVE., NOVATO, CALIFORNIA 94947 

ORDER TOLL FREE 1·800-421-6594 
IN CALIFORNIA CALL COLLECT 415-892-7139 

CLIENT TECH SUPPORT 415-897-1414 
BUY COMPUTERS FROM PEOPLE WHO KNOW HOW TO USE THEM. 
SERVICES AVAILABLE: SOFTWARE APPLICATIONS ' HAROWARE PERIPHERALS 

COMPUTER SECURITY ' TELECOMMUNICATIONS ' BUSINESS ' SCHOOLS 
CORPORATIONS ' . CONSULTATION SERVICES ' 24 ·HR. AIR EXPRESS AVAILABLE 

Ask about our clients. All eqUipment tested prior to shipment. 
II you don'l see iI. please ask us. 

DUAL 320K DRIVES 
EPSON PRINTERS. COMPUTERS 

HAYES MODEM S . THUNDERCLOCK 

NEe PRINTERS· MONITORS 

SOFTWARE BY MICROSOFT, 
MICRO PRO, SORCIM, PERFECT & MORE 

• C£ 
Minimum order $100. Cashiers checks and money orders 
accepted. Add 3% 101 Visa or MC. Add 3% 101 shippmg' 
insurance/handling. UPS. No COO. Prices sublect to change. 
Call to verily. Order hours 10·7POT , Mon.-Fr. . Personal 
checks allow 20 days to clear. AI! products With lull 
manufacturer 'S warranty. laclory sealed. Calil . reSidents 
add 6% sales tax . Bank wires and P.O.s accepted. 
Retail prices may vary. 

ALL BRANO NAMES ARE REGISTER EO TRAOEMARKS. 
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The Microminf 
Collection 

Micromint. Supporting the varied projects that appear in Steve Ciarcia's monthly 
article in BYTE magazine, "Ciarcia's Circuit Cellar." Offering a wide range of 
computers and peripherals supporting the needs of the hobbyist as well as 
worldwide corporate clients. 

The MPX-16 is Steve Ciarcia 's mostzmbltious prolect 
to date, The computer runs all application sof1ware 
written lor the tBM PC and is IBM PC bus compatibte, 
Can be used with video monitor & IBM keyboard with 
oplional adapter. 

Buy the MPX-16 in the lorm that best meets your 
budgel. As a bare board, as a wave-soldered board 
that contains all components less the IC's, as an 
assembled and tested ci rcuit board or as a complete 
system. 

As featured on the cover 01 "BYTE" magazine. Also 
featured in "Ciareia's Cireuit Cellar" November, 
December 198Z & January 1983. 

• Runs all applicalion programs written lor the IBM 
PC (simply boot up the system and slip in a disk 
lormatted lor the IBM PC), 

• IBM PC bus compatible + 9 expansion slots. 
• Intel 8088 16-bit microprocessor. 
• Optional Intel 8087 math coprocessor. 
• 256K bytes on-board memory. 
• Up to one megabyte 01 system memory. 
• Up to 64K bytes 01 system ROM/EPROM. 
• Two RS-232C serial 110 ports. 
• Three parallel 110 ports, 
• Disk controller lor 5V4" or 8" drives. 
• Sixteen levels 01 vectored interrupts . 
MPX·16 Microcomputer clreuit boam assembled 

wl1i4K RAM , CPIM-86 or MS-DOS ..... $1 ,895. 
MPX-16 as above with 256K RAM ......... 2,135 . 
MPX-16 Semi-Kit (wave soldered cireuit 

boam w/all components) less IC's ........ 595 , 
Complete kit ollC 's w1256K RAM .......... 595. 
MPX-16 Unpopulated (bare) pc boam ....... 300 . 
CPIM-86 Operating System .... . ......... 200. 
MS-DOS optionally available 
MPX-16 Switching Power Supply including 

cable harness lor 2 disk drives ... . .... 300. 
MPX-16 Technical Relerence Manual ......... 50. 
MPX-16 Metal Enclosure with cutouts lor 

two 5Y4" lull height drives. . . ... . . 300. 
Tandon TM 100-2 double density drive ..... . 300. 
Televideo Model 910 Serial Tenninal .. 675. 
IBM PC Keyboam Interlace Adapter 100. 
Serial tenninal cable . . . . . . . . .. . . . .. 35. 
Parallel printer cable . . . . . . 35. 

As featured in Ciareia 's Cireuit Cellar, 
BYTE magazine, July & AugusI1981. 

• Uses lilog l867t single chip microcomputer. 
• On board tiny BASIC interpreter, 
• 2 parallel ports plus serial 110 port, 
• Jusl connect a CRT terminal and write control pro-

grams in BASIC. 
• 2K bytes 01 RAM , up to 4K bytes 01 ROM . 
• Baud rates 110-9600 BPS, 
• Data and address buses avaitable lor 124K memory 

and 110 expansion , 
• Consumes only 1.5 watts at + 5. + 12 & - 12, 
• Cross Assemblers lor various computers , 
8Cen Assembted & Tested .. ... .. . .... $149. 

New Low Price 

IBM PC 15 a trademark of Internallonal Busmess Machmes, Inc 
CP/M86 15 a trademark 01 Digital Research Inc. 
MS-DOS IS a trademark 01 Microsoft Inc. 
ze Is a trademark of Zilog Inc. 
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• Uses Analog Devices 7581 8 channel 8 bit IC. 
• Adds Process Control capability to the l8 . 
• 1000 samples per second . 
BCC13 Assembled & Tested . . . $140. 

Z8 EPROM PROGRAMMER 

o Transler BASIC or Assembly Language application 
programs lrom RAM to 2716 or 2732 EPROM. 

• Requires l8 Expansion Board lor operation. 
BCC07 Assembled & Tested .... . .. $145. 

• Adds additional RS 232C and opto·isolated 20 rna 
current loop serial port to the lB. 

• Runs at 75 to 19,200 baud in all protocols. 
BCC08 Assembled & Tested ......... $160. 

~ 0 

<:> ~. 

~ {s 

~ :;') 

- -

MB02 Assembled & Tested ., ............. S69. 

As lealured in Ciareia's Cireuit Cellar 
BYTE Magazine September, October 198Z. 
Microvox is a second generation prolessional voice 
quality text-to·speech syn thesizer that is easily inter­
laced to any computer, modem. RS-232C serial 
or parallel output device and provides speech 01 
unbelievable clarity, 
o Unlimited vocabulary. 
• 64 programmable inllection levels . 
o 6K text-to-speech algorithm. 
o Full ASCII character set recognition and echo. 
o RS232C and parallel output. 
• 1000 character buffer, 3000 optional. 
o Adjustable baud rates (75-9600). 
• Spelling output mode, 
o 7 octave music and sound effects. 
o On board audio amplilier & power supply, 
• X-OnlX-Off handshaking . 
MV01 Assembled with lK buffer. . . . .... $299. 
MV02 Complete Kit with lK buffer . . .. Zl9. 

Add $15.00 lor 3K buffer option . 

As featured in Ciareia 's Cireuit Cellar 
BYTE Magazine. September 1981 
The Sweet-Talker Voice Synthesizer allows you to add 
speech 01 unlimited vocabulary to your Apple II or any 
compuler with a parallel printer port at very low cost. 
o Utilizes Votrax SC-OtA speech synthesizer. 
o Unlimited vocabulary . 
o Text-to-Speech Algorithm on disk lor Apple II. 
• Contains 64 phonemes accessed by 6·bit code. 
• Four levels 01 programmable inlleclion , 
• On board audio amplilier & volume control. 
ST02 Apple II plug·ln, Assembled & Tested 

with Text-to-Speech Algorithm on 3.3 disk .. 141. 
NEW LOW PRICE!!! 
ST01 Parallel Port Version, Assembled .. 99. 

New Low Price 

""'-'II ....... 

The SC-OIA Speech Synthesizer is a completely sell­
contained solid state device that phonetically synthes· 
izes continuous speech 01 unlimited vocabulary. Used 
in Microvox and Sweet-Talker. 
SCOlA Quantity 1·99 . $44 . .. 
100 + . . . .. . ...... , ... .. . .. ... ... 32 . .. 
1000 + .. . .. .. ........... 24 ... 

As featured in Ciareia's Cireuit Cellar 
BYTE Magazine , Augusl198Z 
Add color graphics. animation & 3-D eHects to your 
S-100. TRS·80 Modell and III & Apple II at 10V/cost. 
The Super Editor soltware package includes a pattern 
editor. sprite editor. slide show. and demo scenes all 
in BASIC. Can be used with Color Monitor or TV set 
and rt modulator, 
• Resolution - 256 X 192 Pixels , 
• 16 colors including Black & Transparent. 
• 16K Bytes on board 110 mapped video memory. 
• Advanced TI TMS9918A Color Video Processor. 
o 32 SPRITES lacilitates 3-0 effect. 
• CompOSite Video output. 
• Krell & Terrapin have LOGO soltware packages to 

support the E·Z Color Boards. 
Apple II E·Z Color plug· in boam 

with Super Editor on 3.3 disk. 
ElOt Assembled & Tested .. . ...... $150. 
El02 Complete Kit ... .. ........ . 125. 
NEW'! S-100 E-l Color Graphics board with sound 
generator, Atari type joy stick intertace, plus MBasic 
CP/M Super Editor SoHware on S" disk. 
El04 Assembled & Tested ....... , ... S289. 
TRS-SO Modell or Model II I E-Z Color wi Super Edi· 
tor soltware, power supply and enclosure. 
Assembled & Tested . . . .... .. . . 5249. 
Complete Kit ........................ Zl9. 

The newest item to MicrominI'S growing list 01 
products is this 300 Baud Modem. It is crystal 
controlled, uses the TI TMS 995321C, contains just 
25 parts and can be used with an acoustic coupler or 
in a direct connect mode , 
MD04 Complete Kit ........ S60 . 
MD05 Transfonner lor Direct Connect Mode .... 9. 
AC01 Acoustic Coupler Kit ................. 18. 

TRIPLE VOLTAGE 
POWER SUPPLIES 
+5. <i> 300 rna . + 1-12. (u 25 rna. 
UPS01 Assembled & Tested ........... .. .. S35. 
UPS02 Comptete Kit .. 27. 
+ 5. ~I tAmp. + 12v Iii' .5 Amp. - 12v 0 50 rna. 
UPS03 Assembled & Tested .. . " 60. 
UPS04 Complete Kit .... . . ..... . . , . 50. 

MICROMINT INC. 561 Willow Avenue, 
Cedarhurst, NY 11516 
To Order: Call Toll Free 1-800-645-3479 
For Information Call: 1-5/6-374-6793 
Call: Monday-Friday, 9-5 PM 

BYTE October 1983 573 



October 1983 

October 

Courses in Continuing Engi­
neering Education, Orlando, 
FL, San Diego, CA, and 
Washington, DC. Two of the 
available courses are "An Ap­
plications-oriented Approach 
to Artificial Intelligence" and 
"Computer Graphics Sys­
tems: Hardware, Software, 
and Applications." For infor­
mation on dates, locations, 
and fees, contact Douglas 
Green, -George Washington 
University, Continuing Engi­
neering Education, Washing­
ton, DC 20052, (800) 424-
9773; in the District of' Co­
lumbia, (202) 676-8512. 

October-November 

Computer Showcase Expos, 
various sites throughout the 
U.S. This popular show will 
bring together hardware and 
software manufacturers, 
dealers, and consumers of 
small computer systems. For 
further details, contact the In­
terface Group, 160 Speen St., 
POB 927, Framingham, MA 
01701, (800) 225-4620; in Mas­
sachusetts, (617) 879-4502. 

October-November 

Courses from the Continuing 
Education Institute, various 
sites throughout the U.S. 
Among the courses offered 
are "Database Machines," 
"Local Networks Technology 
and Applications," and "Man­
Machine Interface." For more 
information, contact the 
Continuing Education Insti­
tute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; in California, 
(213) 824-9545. 

October-November 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Digital 
Image Processing," "De-
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signing Real-Time Hardware 
for Digital Signal Processing," 
"Designing Digital Control 
Systems," and "Digital Signal 
Processing." The fee for these 
courses is $895. For informa­
tion, contact Ruth Dordick, 
Integrated Computer Sys­
tems, 3304 Pico Blvd., POB 
5339, Santa Monica, CA 
90405, (213) 450-2060. 

October-December 

Intensive Seminars for Pro­
fessionals, various sites 
throughout the U.S. Elec­
tronics magazine, a McGraw­
Hill publication, offers semi­
nars in management and such 
technical areas as speech rec­
ognition and synthesis, con­
trolling electromagnetic inter­
ference, fundamentals of 
computer graphics, and mi­
croprocessor interfacing. In­
house presentations can be 
arranged. For a catalog out­
lining seminars, locations, 
and fees , contact Irene 
Parker, McGraw-Hill Semi­
nar Center, Suite 603, 331 
Madison Ave., New York, 
NY 10017, (212) 687-0243. 

October-December 

James Martin Seminars and 
Seminars of Excellence, 
various sites throughout the 
U.S. and Canada. For a 
brochure describing these 
data-processing and com­
puter-related seminars, con­
tact Technology Transfer In­
stitute, 741 10th St., Santa 
Monica, CA 90402, (213) 
394-8305. 

October-December 

Seminars for Professional De­
velopment, various sites 
throughout the U.S. Datapro 
Research Corporation offers 
more than 35 professional de­
velopment seminars in such 
areas as personal computers, 
data communications, sys­
tems and software, and office 
automation . Complete out­
lines and schedules are avail­
able from Datapro Research 

Corp., 
Blvd., 
(800) 
Jersey, 

1805 Underwood 
Delran, NJ 08075, 

257-9406; in New 
(609) 764-0100. 

October-December 

Software Workshops in 
MMSFORTH, Boston metro­
politan area. These work­
shops are public versions of 
the professional training 
Miller Microcomputer Ser­
vices (MMS) offers to client 
companies in support of the 
MMSFORTH product line. A 
variety of topics and skill 
levels are covered. Full details 
are available from Miller 
Microcomputer Services, 61 
Lake Shore Rd., Natick, MA 
01760, (617) 653-6136. 

October-January 1984 

Courses from Q. E. D. Infor­
mation Sciences, various sites 
throughout the U.S. Sched­
uled courses include "Systems 
Analysis Workshop," "Data­
base Design," and "Project 
Management and Control." 
Address inquiries to Q. E. D. 
Information Sciences Inc., 
Q. E. D. Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 

October-January 1984 

Technology Opportunity 
Conference, various sites 
throughout the U.S. This 
conference series focuses on 
the convergence of optical­
storage, videodisc, and com-. 
puter technologies. For full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133. 

October-August 1984 

Conferences and Expositions 
from the Society of Manufac­
turing Engineers, various 
sites throughout the U. S. and 
around the world. More than 
25 conferences and exposi­
tions are scheduled. For a 
calendar, contact the Public 
Relations Department, Soci-

ety of Manufacturing En­
gineers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-0777. 

October 10-12 

CEP A 1983 Fall Conference, 
the Saint Paul, St.Paul, MN. 
Topics to be addressed at this 
conference sponsored by the 
Society for Computer Appli­
cations in Engineering, Plan­
ning, and Architecture (CEPA) 
include selection of software 
and hardware, experiences 
with applications, and net­
working of systems. An ex­
hibit area will show various 
hardware and software prod­
ucts being used by design pro­
fessionals. Contact Patricia 
Johnson, CEPA Inc., 358 
Hungerford Dr., Rockville, 
MD 20850, (301) 762-6070. 

October 10-12 

Online '83, Palmer House, 
Chicago, IL. The fifth annual 
Online conference and expo­
sition features introductory 
and advanced technical ses­
sions, panel discussions, work­
shops, seminars, and ad­
dresses. The role of micro­
computers and software for 
database searching, storage, 
creation, and communica­
tions will be emphasized. 
Registration information is 
available from Online Inc., 
11 Tannery Lane, Weston, 
CT 06883, (203) 227-8466. 

October 10-13 

Information Management 
Exposition and Conference: 
Info 83, New York City Coli­
seum. Hardware and soft­
ware exhibits and conference 
sessions will revolve around 
the theme 'Tying the Infor­
mation System to the Busi­
ness Plan." A number of the 
conference sessions will deal 
with decision support sys­
tems. For details, contact the 
Marketing Manager, Info 83, 
708 Third Ave., New York, 
NY 10017, (212) 661-8410. 
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October 10-14 

Defense Computers-Graph­
ics-DCG '83, Convention 
Center, Washington, DC. 
Sessions and tutorials will 
complement this conference 
and exhibition about com­
puters and graphics for the 
defense community. For more 
information, contact DCG 
'83, Suite 333, 2033 M St. 
NW, Washington, DC 20036, 
(202) 775-9556. 

October 11 

Computer-assisted Manual 
Writing, Seattle, WA. This 
one-day seminar is designed 
to teach attendees how to 
produce good software man­
uals. The sponsor will dem­
onstrate a software package 
for automated documenta­
tion development called 
Manual Maker. The fee is 
$195. For further informa­
tion, contact Promptdoc, 833 
West Colorado Ave., Colo­
rado Springs, CO 80905, 
(303) 471-9875. 

October 11-12 

Computer-aided Design Con­
ference-CADCON East '83, 
Boston, MA. This conference 
consists of technical pro­
grams and exhibitions or­
ganized exclusively for com­
puter-aided-design engineer­
ing. Details are available 
from Morgan-Grampian Ex­
positions Group, 2 Park 
Ave., New York, NY 10016, 
(212) 340-9780. 

October 11-13 

Southwest Semiconductor & 
Electronics Exposition­
SSE '83, Civic Plaza Conven­
tion Center, Phoenix, AZ. 
Approximately 200 suppliers 
of equipment, materials, and 
services used in the elec­
tronics industry will attend 
this show. A technical con­
ference will be held. Contact 
Leigh Crystall, Cartliclge & As­
sociates Inc.,' Suite 205, 4030 
Moorpark Ave., San Jose, CA 
95117, (408) 554-6644. 

October 11-14 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Rodeway 
Inn at Disneyland, Orange, 
CA. This course is designed 
to provide technicians and 
engineers with a background 
in microprocessor fundamen­
tals and troubleshooting tech­
niques . Equipment familiar­
ization and hands-on experi­
mentation are emphasized. 
The registration fee is $595; 
multiple discounts are of~ 

fered. Contact Micro Systems 
Institute, Garnett, KS 66032, 
(913) 898-6152. 

October 12-21 

The Sixth International Trade 
Exhibition on Office Organi­
zafional Systems, Office Fur­
niture, and Office Aids - Sys­
temotechnika '83, Vassiliev­
sky Ostrov Exhibition Cen­
tre, Leningrad, Union of the 
Soviet Socialist Republics. 
On display will be communi­
cations systems, microfilming 

equipment and systems, data­
processing equipment, and 
computers . For details, con­
tact DUsseldorfer Messe­
gesellschaft mbH-NOWEA­
Central Division - Foreign 
Fairs, DUsseldorf Exhibition 
Centre, 4000 DUsseldorf 30, 
Federal Republic of Ger­
many; tel: (02 11) 45 60-1. 

October 13 

Computer-assisted Manual 
Writing, Los Angeles, CA. 
For details, see October 11. 

October 13-14 

Computers in Construction, 
Chicago, IL. This seminar is 
designed to assist construc­
ti~n management firms and 
contractors in acquiring com­
puter systems. The fee is 
$425. Contact CIP Informa­
tion Services Inc., 1105-F 
Spring St. , Silver Spring, MD 
20910, (301) 589-7933. 

October 13-15 

Edutech/ East '83, Civic Cen-

8 a'nd/or 16 'Bits. 
At CompuPro, we know it isn't enough to make the nest computer system around - expert planning, custom 

configuration, tailQred software an9 swift service are just as vital to our customers. That 's 'why we carefully 
select and train each of our Full Service CompuPro System Centers to provide a <::omplet(3 solutions package.for 
your high-performance computing needs. So for your business, scientific and industrial applications, turn to 

, the professionals listed below. Think of them as your computer consultants-not just retaile'rs, 

ARIZONA 
Scottsdale 
S-100 
(adO) 528-3138 

CALIFORNIA 
BlI!kersfleld • 
Creative Computing Services 
(805) 325-9877 

Berkeley 
American Computers & Engineers 
(415),849·0177 

Track Computer Center 
(4 15) 845-6366 -

Burlingame 
Mentzer Computer Systems 
(415) 340-~363 
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Canyon Country 
Creative Comp'uting Services 
(805) 251-9877 ' 

Carmichael 
Logic Systems 
(916) 971-3133 

Chatsworth 
Prioriiy One Electronics 
(213) 709-5464 

Hayward 
Byte Shop of Hayward 
(415) 886-4732 

Irvine 
Priority One Electronics 
(714) 660-1411 

Los Angeles 
American Computers & Engineers 
(213) 477-6751 

Gifford Computer Systems 
(213) 477-3921 

Mountain View 
ACC 
(415) 969-4969 

Oakland 
Track Computer Center 
(415) 444-8725 

Pacific Palisades 
System Interface Consultants 
(213) 454-2100 

Pasadena 
Omni Unlimited 
(213) 795-6664 

Petaluma 
Advanced Information Mgmt. 
(707) 763-7283 _ 



ter , Philadelphia, PA. This 
conference and exposition is 
designed for educators at all 
levels. Presentations will ad­
dress such topics as com­
puter-aided instruction, ad­
ministrative uses of com­
puters, classroom manage­
ment , programming, research 
applications, authoring lan­
guages, and literacy. The for­
mat includes workshops, 
seminars, demonstrations , 
hands-on sessions, discus­
sions, and micro courses. 
Hardware, software, and 
publishing companies will ex­
hibit their wares. Contact 
Carol Houts, Judco Com­
puter Expos Inc. , Suite 201, 
2629 North Scottsdale Rd ., 
Scottsdale, AZ 85257, (800) 
528-2355; in Arizona, (602) 
990-1715. 

October 14·15 

Computers and Reading! 
Learning Difficulties, Dallas, 
TX. Workshops, hands-on 
exhibits, and speakers will ex-

plore such topics as using 
computers in learning disabil­
ity classrooms and evaluating 
software. This program is de­
signed for all education 
levels. For information, con­
tact Frost Conference Man­
agement, Department I, 1070 
Crows Nest Way, Richmond, 
CA 94803, (415) 222-1249. 

October 14-15 

The Fifth Annual FORTH 
Convention, Hyatt Hotel, 
Palo Alto, CA . Hands-on tu­
torials, exhibits, lectures, and 
discussions highligh t this 
event. The theme is "FORTH­
based Systems - A Look Into 
the Future." Registration is 
$5. Full details are available 
from the FORTH Interest 
Group (FIG), POB 1105, San 
Carlos, CA 94070, (415) 
962-8653 (FIG hot line) . 

October 14-16 

Futureteach Conference , 
Cathedral Hill Hotel, San 
Francisco, CA. General ses-

sions, hands-on exhibits, and 
specialized workshops will 
seek to impart an understand­
ing of how technology has 
and will continue to alter the 
way in which classroom in­
structors teach. For informa­
tion, contact Westly Enter­
prises, 3697 South Court , 
Palo Alto, CA 94306, (415) 
494-7115. 

October 14-16 

The UCSD Pascal System 
Users Society (USUS) Fall 
Meeting, Crystal City Hyatt 
Hotel , Arlington , VA. This 
meeting will feature presenta­
tions, hardware and software 
demonstrations, language tu­
torials, and special-interest 
group meetings . Contact 
Thomas Woteki, Information 
Systems Inc ., Suite 202, 3865 
Wilson Blvd. , Arlington, VA 
22203, (703) 522-8898. 

October 15-16 

Amacom, City Park campus, 
Delgado Community College, 

New Orleans, LA. This ham­
fest ! computerfest offers dem­
onstrations, sessions, com­
mercial exhibits, and a flea 
market. Contact Amacom '83, 
POB 73665, Metairie, LA 
70033, or call Bill Bushnell, 
WA5M]M, at (504) 887-5022. 

October 15·16 

The Seventh New Jersey 
Microcomputer Show and 
Rea Market, Meadowlands 
Hilton Hotel, Secaucus, NJ . 
Featured will be home, hob­
by, and small business com­
puters, software, supplies, 
books, and accessories. Ad­
mission is $5 for adults; $2 
for children . Contact Ken­
gore Corp., POB 13, Franklin 
Park, NJ 08823, (201) 297-
2526. 

October 16-18 

The Fifth Annual Hong Kong 
Consumer Electronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong . For de­
tails, contact IBS Trade Fair 

Spoken Here ... 
Pleasanton 
Best Computer Stores 
(415) 463·2233 

San Francisco 
Gifford Computer Systems 
(415) 391·4570 

San Leandro 
Gifford Computer Systems 
(415) 895·0798 

San Rafael 
Computer House 
(415) 453·0865 

Santa Barbara 
Data Bank 
(805) 962·8489 

Santa Maria 
Data Bank 
(805) 922·1333 

Santa Rosa 
Matrix Computers 
(707) 542·0571 

Sunnyvale 
Pragmatic Designs, Inc. 
(408) 736·8670 

FLORIDA 
Brandon 
Micro Computer Technology 
(813) 685·7659 

Satellite Beach 
Binary Magic, Inc. 
(305) 777-7080 

HAWAII 
Kahului Maui 
Capacity Plus Computers 
(808) 877-3496 

ILLINOIS 
Athens 
Computers Plus 
(217) 636·8491 

La Grange Park 
Small Business Systems, Inc. 
(312) 579·3311 

Skokie 
Lililpute Computer Mart, Inc. 
(312) 674·1383 

INDIANA 
Terre Haute 
General Software, Inc. 
(812) 234·9421 

MARYLAND 
Bethesda 
JR Systems 
(301) 657·3598 

MASSACHUSETTS 
Bost~n 

New England Electronic Exch. 
(617) 491·3000 . 

(Ple~se turn the page) 

GmpuPro 
CompuPro, a GODBOUT Company 

® 

3506 Breakwater Court, Hayward , CA 94545 
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Ltd. , 17th Floor, Tung Sun 
Commercial Centre, 200 
Lockhart Rd. , Hong Kong; 
tel: 5-732388-9; Telex: 63037 
HKIBS HX. 

October 16-18 

Texas Association for Educa­
tional Data Systems 1983 
Convention, Austin Hilton 
Hotel, Austin , TX. The 
theme for this year's conven­
tion is "Computer Literacy. " 
The keynote speaker will be 
Captain Grace Hopper of the 
U .S. Navy . Information may 
be obtained from Tom Hop­
per, Northside ISO, 5900 
Evers Rd., San Antonio, TX 
78238, (512) 618-8330, ext. 
212. 

October 17-19 

The Eighth Conference on 
Local Computer Networks, 
Minneapolis, MN . The theme 
for this conference is "Prac­
tical Applications and Issues 
in Local Computer Net­
works ." Papers and tutorials 

will address such issues as 
users' versus manufacturers' 
needs, public versus . private 
networks , software, and 
VLSI (very-large-scale inte­
gration) . Contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901. 

October 17-21 

Systems 83, Munich, West 
Germany. Computers, pe­
ripherals, and software will 
be displayed by more than 
600 firms from 35 nations . 
For additional information, 
contact Kallman Associates, 
5 Maple Court, Ridgewood, 
NJ 07450, (201) 652-7070. 

October 18-20 

The Fourteenth Annual Inter­
national Test Conference, 
Franklin Plaza Hotel, Phila­
delphia, P A. For informa­
tion, contact the Conference 
Registrar, POB 371, Cedar 
Knolls, NJ 07927, (201) 267-
7120 . 

October 18-21 

HP 1000 lUG 1983 Interna­
tional Conference, Hyatt Re­
gency Hotel, Fort Worth, 
TX. This conference features 
technical sessions and tutori­
als for users of the Hewlett­
Packard 1000 family of real­
time engineering and scien­
tific computers. Contact the 
Conference Manager, HP 
1000 lUG, 289 South San An­
tonio Rd ., Los Altos, CA 
94022, (415) 941-1943. 

October 18-21 

The Third Symposium on 
Microcomputer and Micro­
processor Applications-~P 

'83, Hotel Duna Interconti­
nental and the Hungarian 
Academy of Sciences, Buda­
pest, Hungary . The confer­
ence language will be English. 
Full details are available from 
Mrs . I. Baba, Scientific Soci­
ety for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary; tel : (36) 1 113-027; 
Telex: MTESZ 22-5792. 

October 18-21 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Belmont­
Marine World Holiday Inn, 
Belmont, CA. For details, see 
October 11-14. 

October 19-20 

Calgary Computer & Office 
Automation Show and Con­
ference, Roundup Centre, 
Calgary, Alberta, Canada. 
For details, contact Industrial 
Trade Shows of Canada, 20 
Butterick Rd ., Toronto , On­
tario M8W 3Z8, Canada, 
(416) 252-7791. 

October 19-21 

The Fourth Canadian Sym­
posium on Instructional 
Technology, Westin Hotel, 
Winnipeg, Manitoba, Can­
ada . This symposium, de­
signed for professionals in ed­
ucation and training and 
those interested in computer­
aided learning, will explore 
the theme "Computer Tech-

.•• And Here. 
Chestnut Hill 
Key Micro Systems 
(617) 738-7306 

NEW YORK 
Amherst 
Gifford Computer Systems 
(716) 833·4758 

Deer Park 
Datapro System~, Inc. 
(516) 595·1 311 

Staten Island 
John D. Owens Associates, Inc. 
(212) 448·6283 

NORTH CAROLINA 
Greensboro 
General Semantics, Inc. 
(919) 288-1117 

OREGON 
Portland 
Microwest Computer Products 
(503) 238·6274 

RHODE ISLAND 
Coventry 
Key Micro Systems 
(401) 828-7270 
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TEXAS 
Austin 
CPA Systems Inc. 
(512) 458·9281 

Dallas 
Dator Systems 
(214) 521-0915 

Houston 
Gifford Computer Systems 
(713) 877-1212 

Seguin 
CPA Systems Inc. 
(512) 379·0660 

WISCONSIN 
Greenfield 
Byte Shop of Milwaukee 
(414) 281·7004 

Madison 
Beam International 
(608) 255-2325 

CANADA 
Burnaby, B_C. 
Dynacomp Business Computers Ltd. 
(604) 299-3747 

Coquitlam, B.C. 
CSC System Center Ltd. 
(604) 941-0622 

THE PHILIPPINES 
Quezon City 
Corona International Inc. 
78·34·71 

UNITED KINGDOM 
Swansea 
Comcen Technology Ltd. 
(0792) 796000 

(OmpuPro 
CompuPro, a GODBOUT Company 

® 

3506 Breakwater Court, Hayward. CA 94545 



nologies fo r Productive 
Learning ." Topics on the 
agenda include computer 
awareness and literacy in 
schools and society, systems 
technology, and computer­
aided training and retraining 
for business, industry, and 
government. A products ex­
hibition will be held. Contact 
Ken Charbonneau, Confer­
ence Services Office, Nation­
al Research Council of 
Canada, Ottawa, Ontario 
KIA OR6, Canada, (613) 
993-9009; Telex: 053-3145 . 

October 19-21 

IDA TE-The Fifth Interna­
tional Conference, Mont­
pellier, France. The theme for 
this conference, sponsored by 
the International Telecom­
munication Union, is "Picture 
Networks." Topics of interest 
include network functioning 
and areas of applications, 
economics and law relating to 
the visual media , network 
languages, and languages on 
the networks. The conference 
language is French. For fur­
ther details, contact Francois 
Rabate , Responsable Scien­
tifique , Jo urnees Interna­
tionales 1983, IDATE­
Bureaux du Polygone, 34000 
Montpellier , France; tel : 
(33-67) 65 48 48; Telex: 
IDATE 490 290 . 

October 19-21 

The National Software 
Show, Trade Show Center, 
San Francisco , CA. Full de­
tails are available from Rag­
ing Bear Productions Inc. , 
Suite 175, 21 Tarnal Vista 
Dr. , Corte Madera , CA 
94925, (800) 732-2300; in 
California , (415) 924-1194. 

October 19-21 

SIBEC-Info Expo, Palais des 
Congres, Montreal, Quebec, 
Canada . Exhibits related to 
the computer and office auto­
mation industries will be 
held. An international lineup 
of speakers has been invited. 
Contact Informatique Que­
bec (Info Expo) Ltee, 1057 
Avenue Laurier Ouest, Outre-

mont , Quebec H2V 2L2, 
Canada, (514) 270-5481 ; in 
the Toronto area, call (416) 
281-3459 . 

October 19-22 

Management Executives Con­
ference, The Breakers, Palm 
Beach, FL. The 'Third Indus­
trial Revolution" is the theme 
for this conference sponsored 
by the American Society of 
Mechanical Engineers 
(ASME) . Management ex­
perts will speak on such 
topics as executive effective­
ness and management for 
international competition . 
Complete conference details 
are available from Wendy 
Morris, ASME, 345 East 47th 
St. , New York , NY 10017, 
(212) 705-7788. 

Octo ber 19-22 

Percompasia 83-The Second 
South East Asian Personal 
Computer Hardware & Soft­
ware Show & Conference, 
World Trade Centre , Singa­
pore, Republic of Singapore . 
This show is devoted to all 
aspects of personal com­
puting. Further details are 
available from Overseas Ex­
hibition Services Ltd ., 11 
Manchester Square, London 
WIM 5AB, England; tel : 01 
486 1951; Telex: 24591. 

October 23-26 

The Seventh Annual Sym­
posium on Computer Appli­
cations in Medical Care 
(SCAMC), Baltimore Con­
vention Center, Baltimore, 
MD. Some of the topics to be 
covered include medical ap­
plications and solutions to 
problems of computers and 
technology in health care. For 
details , contact SCAMC, 
George Washington Univer­
sity Medi<:;al Center, Office of 
Continuing Medical Educa­
tion, 2300 K St. NW, Wash­
ington , DC 20037, (202) 
676-8928. 

October 24-25 

The Second Annual Pacific 
Northwest Computer Graph­
ics Conference, Eugene Con-
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NEC 
7710 Ser. .. $1899 
7715 ... $1949 
7730 Par ..... .... , .... $1899 
7720 ................ $2449 
7725 ...... .. ........ $2496 
Std. Tractor 77xx ....... $ 199 
3510 ... $1364 
3515 .... $1394 
3530 ................ $1390 
3550 (IBM) ..... .. .... $1709 
DATASOUTH DS180 ..... Call 
DATASOUTH DS220 . Call 
DIABLO 
620-SPI .. .. ... $ 889 
630-R-102/147 . ....... $1949 
630ECS. . .$2389 
630-R155' ............ $1709 
' (for IBM PC, Apple II , TRS-80) 
630K1 04 (KSR) ........ $2265 
aUME 
Sprint 11 /40-PLUS ... . $1355 
Interface ....... .. .... $ 76 
Sprint 11 /55 . ..... . Call 
Sprint 9145 FP . . . ... .. $1794 
Sprin t 9/55 FP ... $2080 
Bi -Dir Forms Tractor " ' '- $ 199 
CENTRONICS: 122 Par . $ 689 
351 ... $1673 
BarCode ........ , . ... $ 98 

Rl;l:·11 : t W. 
AMPEX 
D80 ............. $ 689 
PHAZE (3270 Ex. Mem) . $1589 
BEEHIVE (SMART DISPLAY) 
DM5 .. . ............. .. Call 
DM5A ................. Call 
DM83 (Burroughs) . . ..... Call 
DM3270 (3270 Emulator) .. Call 
Protocol Converter ....... Call 
aUME 
aVT-102 . .. _ . . " . .. . . $. 549 
aVT-108 . . . Call 
C.ITOH 
CIT101 .... .. ........ $1289 
CIT 161 (64 Colors) ... . .. Call 
CIT 201 (Graphics for 

TEK4010/40 14) .. Call 

CIT 414 (Graphics 
640 x 480 Res. ) ........ Call 

TEXAS INSTRUMENTS 
745 Standard ......... $11 72 
745 Std. (Reconditioned) .. Call 
765 Bbl M'my ........... Call 
785/787 . . . Call 
810 Basic .... , ....... $1249 
810 Package ........ $1439 
820 Package RO ....... $1610 
820 KSR Package. Call 
703 Std. . . $ 459 
707 KSR .... $ 549 
850 Tractor Feed ....... $ 549 
"[']']3'0 
Prentice Star 300 Bd . $ 124 
U.S . Rob 

Password AD (212A) .. $ 347 
US Rob TelPack ....... $ 69 
Stat Muxes . Call 
Ve~te1212 + 3E .......... Call 
Prentice 24/9600 bd. Cal l 

"'Eli']i"'):"" 
aUME 
Data Trak 5 $ 289 or 2 for $ 549 
Data Trak 8 $ 519 or 2 for $ 999 

SOFTWARE 
BISYNC-3780 .. . ... $ 569 
WordStar . . $ 279 
DataStar ..... .. . .... . $ 21 8 
Mail Merge ... $ 144 
SpeliStar ... $ 144 
Plan 80 .. $ 249 
d Base II ... $ 489 
CalcStar ... $ 119 
SuperSort $ 144 
SuperCalc ............ $ 144 
InfoStar . . ....... . .. $ 279 
InfoStar (8") ... . Special $ 249 
CIS Cobol , .... $ 689 
Forms II . . $ 159 
MACRO 80 , ... $ 183 
"C" Compiler. . . $ 239 
WordStar Professional 

(WS. SS. MM. S1) .... $ 399 
ReportStar . $ 199 
Starlndex .. $ 129 
PlanStar . ..... Call 
StarBurst ..... ... ....... Call 
InfoStar Plus . . .. Call 

11:10'4" 
256K RAM Bd. . .. $ 256 
256K RAM Bd Full Parity. $ 305 
BabyBlue ............ ,$ 600 
BabyTex ........... $ 600 
BabyTalk 3270 BISYNC $ 895 
8" Disk Controller . .... . $ 395 

We also make EIA RS 232 or RS 449 cables to your order, can supply you with 
ribbons, printer stands, print wheels, thimbles for all printers listed. Plus 
many, many more items. Most items in stock. CALL NOW. 

All items shipped freight co ll ect either motor freight or UPS unless otherwise speci· 
lied. All pri ces already include 3% cash discount. Purchase with credit card does not 
include discount. Virginia residents, add 4% Sales Tax. For fastest delivery send 
certilied check. money c..:der or bank·wire transler. Sorry. no C.O. D. orders. Al l 

~~~;~~~n~hj~n~r~~c~~ r~u~a~t~~~t)~i~~i::n~~~~:~~e~~ fi V/~ . [~; 
change without notice. l ~ ~COJ 

TERfIllnSLS lll1lilfll,I ::1 
Term inals Terrifi c. Inc . PO. Box 216. Merrifield , VA 22116 

Phone 800-368-3404 (In VA , Call Collect 703-237-8695) 
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Huntington'S 
Disease ... 

The Genetic 
Time Bomb! 

NATIONAL 

1-1 HUNTINGTON'S DISEASE ASSOCIATION 
Suite 501. 1441 Broadway. New York. NY. 10018 
212-966-4320 

79-11 

THI S SPACE CO NTRIBUTED BY THE PUBLISHER 

Computer 
Protection 

KLEEN 
LINE® 

Dirty Power 
In 

U ltra Quiet 

CONDITIONER 
Prevents: • Lightning Spike Damage 
• Computer Damage • Disruptive Line Noise 
• Brownout Interruptions • Program Errors 

Regulator • Filter • Suppressor 
KLR-250A 250 Watt Load 
KLR·250A·IS0 250 Watt Load; Patented 

Filter Isolated Sockets 
KLR·500A 500 Watt Load 
KLR·500A·IS0 500 Watt Load; Patented 

Filter Isolated Sockets 
Shipping: $12.75 Land; $45.50 Air 

Ask Your Local Dealer 

$291-95 

$445.95 

~® Electronic Specialists, Inc. 
171 South Main Street. Box 389. Natick. Massachusetts 01760 

Toll Free Order Oesk 1-800-225-4876 

MasterCard. VISA. American Express 
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ference Center, Eugene, OR. 
The theme for this multidis­
ciplinary conference is "Ap­
plications on the leading 
Edge." The goal is to present 
state-of-the-art computer 
graphics applications in ar­
chitecture, medicine, land­
scaping, fine arts and graphic 
design, film and video , the 
sciences, and engineering . Ex­
hibits of noncommercial 
graphics works and commer­
cial product displays will 
complement the conference 
sessions. Information is avail­
able from the Second Annual 
Pacific Northwest Computer 
Graphics Conference, 111 
Susan Campbell Hall, Uni­
versity of Oregon, Eugene, 
OR 97403, (503) 686-5555 . 

October 24-26 

The Annual Conference of 
the Association for Com­
puting Machinery-ACM '83, 
Sheraton Centre Hotel, New 
York, NY. Exhibits of com­
puter hardware and software 
and paper sessions will focus 
on the conference theme, 
"Extending the Human Re­
source." The emphasis will be 
on theory and practices of 
personal computing. High­
lighting the conference will be 
the Fourth International 
Computer Chess Champion­
ships. For details, contact 
Thomas A. D'Auria, Assis­
tant Commissioner, City of 
New York, Computer Service 
Center, 11th Floor, III 8th 
Ave. , New York, NY 10011, 
(212) 620-5055 . 

October 25-27 

Andean Informatics '83 , 
Bogota , Colombia, South 
America. This is the first ma­
jor international exhibition 
and conference to be held in 
the Andean region . For de­
tails, contact Informatics '83, 
Suite 219, 3421 M St. NW, 
Washington, DC 20007, (703) 
920-9595. 

October 25-28 

Working Conference on Pro­
totyping, Brussels, Belgium. 
This conference will focus on 

the user-oriented develop­
ment of information systems 
supported by prototyping. 
Research and technical 
papers will be presented. The 
sponsor is the Commission of 
the European Communities . 
For information, contact 
Reinhard Budde or Heinz 
Zuellighoven, GMD-IST Post­
fach 1240, Schloss Birling­
hoven, D-5205, St. Augustin 1, 
West Germany; tel : 02241114-
2440; Telex: 889469 gmd d. 

Octo ber 26-28 

Developing Long-Range Sys­
tems Strategies, Sheraton 
Hotel, Washington , DC. This 
is part of the George Wash­
ington University Executive 
Systems Forum series . Con­
tact the Conference Manager, 
U.S. Professional Develop­
ment Institute, 1805 Powder 
Mill Dr ., Silver Spring, MD 
20903, (301) 445-4400. 

Octo ber 27-28 

Computers in Construction, 
Washington, DC. For details, 
see October 13-14. 

October 28-30 

Applefest, Moscone Center, 
San Francisco, CA. More 
than 300 displays and booths 
df Apple computer equip­
ment and accessories will be 
featured. Seminars, panel dis­
cussions, conferences, and 
workshops will be held . 
Details are available from 
Northeast Expositions Inc ., 
822 Boylston St., Chestnut 
Hill , MA 02167, (800) 343-
2222; in Massachusetts, (617) 
739-2000. 

October 3D-November 2 

DPMA Baltimore '83, Con­
vention Center and Hyatt Re­
gency Hotel, Baltimore, MD . 
The theme for this confer­
ence, sponsored by the Data 
Processing Management As­
sociation (DPMA), is "Infor­
mation on the Firing line ." 
Seminars, workshops, gener­
al sessions, and product dis­
plays will be featured . For de­
tails, contact Jim Osowski, 
DPMA International Head-



quarters, 505 Busse Highway, 
Park Ridge, IL 60068, (312) 
825-8124 . 

October 30-November 4 

Engineering Foundation Con­
ference , Niagara-on-the-Lake, 
Ontario, Canada. The theme 
of this conference is "Emerg­
ing Computer Techniques in 
Stormwater and Flood Man­
agement. " Topics to be 
covered include hardware 
and software applications in 
hydrometeorological data ac­
quisition and data storage, 
retrieval and presentation . 
For details, contact Dr. Wil­
liam James, Civil Engineering 
Department, McMaster Uni­
versity, Hamilton, Ontario 
L8S 4L7, Canada , (416) 
527-6944 . 

October 31-November 2 

The Ninth International Con­
ference on Very Large Data­
bases, Palazzo dei Congressi, 
Florence, Italy. This confer­
ence seeks to identify and en­
courage the research, de­
velopment , and applications 
of database technology. Sub­
jects of interest include data­
base control, modeling and 
managing unformatted data, 
and novel environments and 
applications of database tech­
nology . In the U.S ., contact 
Mario Schkolnick, K55-281, 
IBM Research Labs, 5600 
Cottle Rd. , San Jose, CA 
95193, (408) 256-1648 . In Ita­
ly, contact Renzo Pinzani, 
Istituto di Matematica U. 
Dini , Viale Morgagni, 67/ A, 
50134 Florence, Italy. 

October 31-November 3 

International Conference on 
Computer Design-VLSI in 
Computers, Rye Town Hil­
ton , Port Chester, NY . This 
conference will cover the 
VLSI (very-large-scale inte­
gration) aspects of the inter­
action between fabricators 
and systems designers in 
hardware, software , and reli­
ability in computers . Contact 
the IEEE Computer Society, 
POB 639, Silver Spring, MD 
20901. 

October 31-November 4 

Structured Systems Design / 
Structured Program Design, 
Kansas City, MO . For de­
tails, contact Ken Orr and 
Associates Inc., 1725 Gage 
Blvd ., Topeka, KS 66604, 
(800) 255-2459; in Kansas, 
(913) 273-0653 . 

October 31- November 4 

Welcome to the World of 
Personal Computing, Wash­
ington, DC. This is a compre­
hensive introduction on how 
to use microcomputer tech­
nology in business, industry, 
and government. The work­
shop agenda offers six mod­
ules ranging from user pro­
ductivity to software reliabil­
ity. For details, contact Kes­
ton Associates, 11317 Old 
Club Rd ., Rockville, MD 
20852, (301 ) 881-7666. 

November 1983 

November 1-2 

The Annual Fall Conference 
of the Iowa Association for 
Educational Data Systems, 
Des Moines, IA . "Quality 
Software for the 80s : De­
velopment, Selection, and 
Usage" will be the focus of 
more than 40 sessions pre­
sented during this confer­
ence. Three preconference 
workshops will be held on 
October 31 . For details, con­
tact Phillip J. Berrie, Educa­
tional Services Division , 
Heartland AEA 11, 1932 
Southwest Third St. , An­
keny, IA 50021. 

November 1-3 

INTECH '83 - The Integrated 
Office Technology Confer­
ence and Exposition, McCor­
mick Place, Chicago, IL. This 
conference and exposition is 
designed to provide top man­
agement with high-level semi­
nars, workshops, and equip­
ment demonstrations that ad­
dress the integration of infor­
mation technologies and ap­
plications. Contact Mary 

Main/Frames 
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Radio Shack TRS·80™ 
computers 

-

-

At Cuaranteed Savings 

Full Line 
Computers, 
Printers & 

Peripherals 

" 

PRODUCT OEseR IPT1QN 

UDS 212 LP, 12006ps Full Duplex (212AI 
USR Password .300/12006ps FD (2 12) Auto Dial 
USR Courier300/12006ps FD (212A) Auto Dial 

1117 Conway Ave. 
Dept. B 

Mission, Texas 78572 
Ph . 512/581-2766 

Telex 767339 

TO ORDER 
CALL TOLL FREE 

800-531-7466 

LIST vou~ cos 

,lflS CALL 
:149 CALL 
b 1B CAll 

Rixon R2121, JDO/ 12006ps FO (2 12A) Auto Dial "99 CA LL 
Rixon PC 212A (tBM PC Modem Cord) ·1 99 CA LL 
Hayes Smart 1200 Dn, CA LL 
PE NRIL 300/1200 AD Auto Dial 19[, CAll 
NEe 300/ 1200 Auto Dial. Auto Log On 79G CA LL 

Visua lSO!55 CR T lJ9!.J CA LL 
DEC VT1OQ·AA l SO!, CA LL 
Adds Viewpoint A· ' (.i~jl J CA LL 
Taxan RGB Vision Monitor 'ro!) CA LL 
Televid eo TVI ·910 Std . !}go CALL 
l ear Siegler ADM 3A ~9~1 CALL 
Haze ltine Espri t ~;r...P) CA LL 

Epso n RXBO/ Graftrax ',!,\) CA LL 
Star Micronics Gl0X 3rJq CA LL 
Com rex CR· l ·0 Lette r Qualit y 120U CA LL 
DEC LA 12·A Decwn ter l Q9S CA LL 
NE C 35 10 R/O 33CPS Serial l mL CAL L 
Qk idata Mi cro line 80 IltiD CA LL 
Olivetti Printer Daisywheel 1711!) CA LL 
Prow riter Pro I ryl<J CA LL 
Smit h Corona TP 1·P12 89~) CA LL 
TI 745 Silent 
Toshiba P1350F , 160 CPS :-' Iq£; CA LL 
Inforunner Aitman PP·1O tl90 CA LL 
Qume 1140 + Daisy VJheel 1681 CA LL 
Diab lo 620 R· l02 11gr, CA LL 
IDS Microprism u~n CA LL 

Epso n OX· l0/256 :?(}O', CA LL 
Zenith F1 20·32 :r~)",n CA LL 
NEC APC·H01, 128 KB ,one CA LL 
Eagle II :-X3<b CA LL 
Northstar 94404 ;3!£lP CA LL 
Altos 5·150 :xJI)lJ CAL L 

AT! , CP/M ·ATlGP/M I!, CA LL 
Ati IBM , IBM PC· Dos Op/sys. Ir, CAL L 
Asbton·Tate Dbaseii- E for Eagle iOO CA LL 
Microproint ern<ltional Super Sort/ App le CP/M .'00 CA LL 
Word star ·CP/M. Northstar /1BM·PC ':'11 , CA LL 
U.S.A. Tclpec ill CA LL 
Aikon PC Cornl (IBM PC Com Software) I;~ , CALL 

We have much marc products than we can displ,ty III thi s ad, 50 if you are 
looki ng fot p rolfucts nOI list ed above . pleasc check With us fir st . Since we can 
!P-Iarantee you th;lt we can su pport any requ ltemcnts that you might have . 
• On Bank C,mis add 3% 

ORDER TOLL FREE - 1-800-323-2666 
OUMAYAN & ASSOCIATES 

11 5 N . Woll Rd . 
Wh ee ling. IL 60090 

312-459-8866 

We We lcome : 
. Visa, Mastercharge 
. Checks 
. Company P.O . 

. C.O.D. (A cid . S l .50/Sh ipment ) 
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Beth Gouled, National Trade 
Productions Inc. , 9418 An­
napolis Rd., Lanham, MD 
20706, (800) 638-8510; in 
Maryland , (301) 459-8383 . 

November 1-3 

The 1983 Federal Office 
Automation Conference, 
Convention Center, Wash­
ington , DC. The theme for 
this conference and exposi­
tion is "Making It Work ." The 
conference program will con­
sist of seminars, workshops, 
technology briefings , and 
major addresses. The exposi­
tion segment will provide dis­
plays of the latest office auto­
mation equipment, systems, 
and services. Further details 
are available from the Na­
tional Council for Education 
on Information Strategies, 
POB N, Wayland, MA 01778, 
(800) 343-6944; in Massa­
chusetts, call (617) 358-5356, 
collect. 

November 1-3 

Western Design Engineering 
Show and Conference, Con­
vention Center, Los Angeles, 
CA. Short courses on the agen­
da include "Principles of Ro­
botics for Engineers," "Effective 
Project Management," and 
"Programming Personal Com­
puters." Many of the 12 short 
courses will provide hands-on 
experience. An exhibition area 
will be featured . Contact the 
Marketing Director, Western 
Design Engineering Show, 708 
Third Ave. , New York, NY 
10017, (212) 661-8410. 

Novelnber 2-4 

Digital Control Seminar , 
Washington, DC. For details, 
contact Hellman Associates 
Inc. , Suite 300, 299 California 
Ave. , Palo Alto, CA 94306, 
(415) 328-4091. 

November 2-4 

Edmonton Computer and Of­
fice Automation Show, Con­
vention Centre, Edmonton, 
Alberta, Canada. For full de­
tails, contact Industrial Trade 
Shows of Canada, 20 Butterick 

Rd., Toronto, Ontario M8W 
328, Canada, (416) 252-7791. 

November 2-4 

The First Annual Computer 
Vertical Market Conference, 
Meadowlands Hilton , East 
Rutherford, NJ . This confer­
ence, sponsored by Frost and 
Sullivan, will explore the im­
pact of the new integrated soft­
ware approaches and the im­
portance of maintenance and 
support functions. Speakers 
will address vertical marketing 
issues from the perspective of 
the user, vendor, and industry 
analyst. Full particulars are 
available from Carol Sapchin, 
Frost and Sullivan Inc., 106 
Fulton St. , New York, NY 
10038, (212) 233-1080. 

November 3-4 

Computers in Construction, 
Scottsdale, AZ_ For details, see 
October 13-14. 

November 3-6 

Electronic Fun Expo, New 
York City Coliseum. This is a 
consumer electronics show. 
Full particulars are available 
from Electronic Fun Expo, 350 
East 81st St. , New York, NY 
10028, (212) 734-4440. 

November 3-6 

The 1983 National Home Bec­
tronics Show, Arlington Park 
Exposition Hall, Arlington 
Heights, IL. This show covers 
electronic equipment and tech­
nology ranging from home 
computers to telecommunica­
tions security systems. It's pro­
duced by Lincoln Merchan­
dising Co. Inc., 1417 Milwau­
kee Ave., Chicago, IL 60622, 
(312) 276-2819_ 

November 5-6 

The Fourth Annual San Diego 
Computer Fair, Scottish Rite 
Center, San Diego, CA. This 
fair features short technical ses­
sions, programming and com­
puter games contests, commer­
cial displays, and user group 
displays. For additional infor­
mation, contact the San Diego 
Computer Society , POB 



81537, San Diego, CA 92138, 
(619) 565-8720. 

Novernber 5-7 

Midwestern Educational Com­
puter & Technology Confer­
ence, McCormick Inn, Chica­
go, IL. Exhibits, software dem­
onstrations, seminars, and 
workshops will explore the 
theme "Higher InstructionaJ 
Techniques in Education ." For 
more information, contact the 
National Educational Com­
puter Library, POB 293, New 
Milford, CT 06776, (203) 
354-7760. 

November 7-11 

International Conference on 
Industrial Electronics­
IECON '83, Hyatt Regency 
Hotel , San Francisco, CA. For 
information, contact Frank A. 
Jur, Bechtel Corp., 45 Fremont 
St., MS-45/17 A26, San Fran­
cisco, CA 94109. 

November 8-10 

The Third Annual Soft­
ware/ Expo, Wembley Confer­
ence Centre, London, EngJand. 
Conference topics range from 
computer-aided design to data­
base management. Contact 
Software/Expo, Suite 400, 222 
West Adams St. , Chicago, IL 
60606, (312) 263-3131. 

November 8-11 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Holiday Inn­
Pittsburgh / Sewickley, PA. For 
details, see October 11-14. 

November 8-11 

Wescon and Mini/Micro 
West-83, San Francisco, CA. A 
conference and expOSitIOn, 
Wescon covers a broad range 
of topics, including artificial in­
telligence, computer peripher­
als and simulation, and ro­
botics. Mini / Micro serves the 
original equipment manufac­
turer community by exploring 
peripherals, processors, data 
communications, and soft­
ware . Contact Electronic Con­
ventions Inc. , 8110 Airport 
Blvd ., Los Angeles, CA 90045, 
(213) 772-2965. 

November 9-10 

Business-Expo, Philadelphia, 
PA. This exposition serves as a 
showcase for office equipment 
ranging from computers to cof­
fee machines. More than 20 
seminars are planned. Address 
inquiries to Business-Expo, 702 
East Northland Towers, 15565 
Northland Dr. , Southfield, MI 
48075, (313) 569-8280. 

November 9-11 

Cryptography and Data Secu­
rity, Washington, DC. For de­
tails, contact Hellman Asso­
ciates Inc. , Suite 300, 299 Cali­
fornia Ave., Palo Alto , CA 
94306, (415) 328-4091. 

November 9-15 

Interkama 83, Dusseldorf, 
West Germany. This exhibi­
tion is designed for the instru­
mentation and automation in­
dustries. It's expected to attract 
more than 1000 exhibitors 
from over 25 countries. For 
complete details, contact 
Dusseldorf Trade Shows, 500 
Fifth Ave ., New York, NY 
10110, (212) 840-7744. 

November 11-13 

Hometech '83, Exhibition Cen­
tre, Bristol, England. Personal 
computers and related equip­
ment will be displayed. Con­
tact Tomorrow's World Exhi­
bitions Ltd ., 9 Park Place, Clif­
ton, Bristol BS8 lIP, England; 
tel: (0272) 292156. 

November 14-17 

AUTOFACT 5 Conference 
and Exposition, Cobo Hall, 
Detroit, MI. The focus of this 
event will be on CAD/ CAM 
(computer-aided design / manu­
facturing) and the expanding 
technologies of computer-inte­
grated manufacturing and the 
automated factory. More than 
90 companies will exhibit 
CAD/ CAM systems, com­
puter graphics, software, in­
dustrial robots, and computer­
based test and measurement 
systems. Concurrent technical 
sessions and tutorials will be 
held. Contact Gregg Balko, 
Society of Manufacturing En-

No more 
trial-and-error 
circuit design 

MICRO·CAP 
Analog Circuit Design Software 
By Andrew Thompson, Spectrum Software 

Called "a godsend" for the busy engineer by Softalk, this 
amazing software package takes the trial-and-error out of 
designing electronic circuits. It makes your design work 
faster ... more accurate . .. and far easier than ever before. 

With it, you use your Apple II Plus or IBM PC to draw an 
analog circuit, then run simulations of its performance 
under varying conditions. It's like building a breadboard 
and hooking up signal sources and instruments to see 
what happens - but much faster and with far less effort. 
You actually analyze and debug your circuit designs 
before you build them! 
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With MICRO-CAP you can easily perform an AC or a DC analysis. 

10 

And it's all so simple - no computer expertise is re­
quired. For instance, you draw the circuit by just moving a 
cursor on the CRT screen, and selecting and entering the 
components (op amps, transistors, capacitors, diodes, 
etc.) at whatever location you want them placed. When the 
drawing is finished, the program sets up the equations for 
the simulation. And completed diagrams can be saved in a 
diskette file . 

You can power your circuit with AC or DC voltages of 
various values and apply different input signals ... run a 
time-domain simulation of the circuit in operation ... 
perform analyses that show output voltage vs. input volt­
age and gain and phase shift vs. frequency ... and more. 

To order - or to get a demo disk - fm in and mail the 
coupon below. 

Machine Specifications: Apple II Plus, 64K, 
or IBM PC, 128K, and two disk drives 

r-----------~:1 E.T. Matthews, 26th Floor .J'j~ 

I McGraw-Hili Book Company C':'" • I 
1221 Avenue of the Americas Ivn If 

I New York, NY 10020 • I 
o I'm sold! I want to purchase the MICRO-CAP Software 

I Package. Send me an invoice and licensing agreement; I'll then I 
remit the full $475.00 price, plus local tax . I want the package 

I for (check one) : I o Apple II Plus 0 IBM PC 

I 0 I'm interested, but need more information. Send me a I 
demonstration disk, plus detailed spec sheets on MICRO-CAP 

I 
I'm enclosing my check for $19.95 plus local tax for the demo I 
disk - with the understanding that, if I later decide to purchase 

I 
the complete MICRO-CAP package, this $19.95 will be cred- I 
ited toward the total $475.00 package price. I want the demo 

I 
disk for (check one): I o Apple II Plus 0 IBM PC 

I Name ________________ I 
I Address ______________ Apt. ____ I 
I City ___________ State ___ Zip~.,......,.-:-:-::-:: I 
L Offer good only in USA. 23-0216-4440-3 I 
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EventClueue .......................................................... ___ 
gineers, One SME Dr., POB 
930, Dearborn, MI 48121, 
(313) 271-1080. 

November 14-17 

Canadian Computer Show & 
Conference, International Cen­
tre, Toronto, Ontario, Can­
ada. Further information is 
available from Industrial Trade 
Shows of Canada, 20 Butterick 
Rd. , Toronto, Ontario M8W 
328, Canada, (416) 252-7791 . 

November 15-17 

SNA Architecture and Imple­
mentation, Sheraton Rolling 
Green Inn and Conference 
Center, Boston, MA. This 
seminar provides the working 
knowledge needed to design 
SNA (system-network archi­
tecture) networks and evaluate 
SNA~ompatible products. Ex­
amples of how various proto­
cols are used to control com­
munications will be provided. 
Other topics include SNA 
functional layering and net-

work elements. The fee is $650. 
Full details are available from 
Communications Solutions 
Inc., 992 Saratoga-Sunnyvale 
Rd., San Jose, CA 95129, (408) 
725-1568. 

November 15-17 

The Technical Manager in an 
Engineering Environment, Uni­
versity of California, Berkeley. 
This course will deal with prac­
tical techniques for efficient 
management. It will include 
workshop sessions and clinics 
focusing on specific problems. 
The fee is $645. Further details 
are available from Continuing 
Education in Engineering, De­
partment 670N, University of 
California Extension, 2223 Ful­
ton St. , Berkeley, CA 94720, 
(415) 642-4151 . 

November 15-18 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Ramada Air­
port Inn, Rochester, NY. For 

16 bit Motorola 68000 CPU operating at 5 MHz or 10 MHz. 20K of on 
board fast static RAM. 16K bytes of on board EPROM space. 7 
autovectored interrupts, 3 memory / device expansion buses. 2 serial 
communication ports (RS-232 C). 16 bit bidirectional parallel port. 
5-J6 bit counter / timers with vectored interrupt and time of the day 
clock. On board monitor allows to download and debug programs 
generated on APPLE II. TRS-80 and CP 1M using our M68000 Cross 
Assembler. 

PRICE: 
M68K Bare board with documentation ..... .. ..... .. ... ..... ....... . .. $ 99.95 
M68MON monitor & mapping PROM·s .. ..... .. ...................... . $135.00 
MD512 Memory / Disk Contr. (Bare Board) ....... ... _ .. ..... .. . ... . S 99.95 
M68KE Enclosure with P .S . and card cage ... . .................... .. $249.95 
M68000 Cross Assembler .. . .. . ..... .. ... ..... .. . ... .............. ..... .. .. $149 .00 
M68K Documentation only .. ............... ..... . ..... ...... . ... .......... $ 15.00 

Shipping & handling (Domestic) ... . $ 4 .50 
(foreign) . .. . $ 20.00 

CALIFORNIA RESIDENTS ADD 6% TAX 

EMS Edu .... on.1 P .O. BOX 16115. IRVINE. CA 92713 
MI.rocomput.r (714) 553-0133 
Systems 
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details, see October 11-14. 

November 17-19 

Ed-Com/ Fall '83, Los Angeles, 
CA. This conference and expo­
sition offers demonstrations, 
seminars, hands-on sessions, 
panels, and micro courses that 
address, evaluate, and analyze 
the development of computers 
in education. Hardware, soft­
ware, and publishing com­
panies will display items of in­
terest. Contact Carol Houts, 
Judco Computer Expos Inc., 
Suite 201, 2629 North Scotts­
dale Rd ., Scottsdale, A2 
85257, (800) 528-2355; in Ari­
zona, (602) 990-1715. 

November 17-19 

The Fifth Annual Northeast 
Computer Show and Software 
Exposition, Hynes Auditori­
um, Boston, MA. This end 
user computer show offers 
nearly 500 displays of com­
puters, peripherals, acces­
sories, and software. More in­
formation is available from 
Northeast Expositions, 822 
Boylston St. , Chestnut Hill, 
MA 02167, (800) 841-7000; in 
Massachusetts, (617) 739-2000. 

November 19 

TC/TC: A Teachers College 
Conference on Teaching with 
Computers, Teachers College, 
Columbia University, New 
York, NY. As many as 60 
teachers will present computer­
b~sed lessons that they have 
developed . Lessons include 
reading, music, art, mathe­
matics, French, composition, 
and poetry for kindergarten 
through 12th grade. Work­
shops will also be featured . 
Contact the Office of Con­
tinuing Education, Box 132, 
Teachers College, Columbia 
University, New York, NY 
10027, (212) 678-3065. 

November 20-22 

The Third Annual Purdue On­
Farm Computer Use Confer­
ence and Trade Show, Purdue 
University Armory, West La­
fayette, IN. Exhibits and dem­
onstrations will be featured . 

Contact Stephen J. Resch, 
Continuing Education Admini­
stration, Stewart Center, Pur­
due University, West lafay­
ette, IN 47907, (317) 494-2755. 

November 20-24 

The Third Gulf Computer Ex­
hibition and the Gulf Office 
Exhibition, International Center, 
Dubai, United Arab Emirates. 
These concurrent exhibitions 
are designed to promote all as­
pects of computer technology 
and computer-related office 
equipment. Information is 
available from MABCO Inc., 
Suite 308, 739 Boylston St. , 
Boston, MA 02116, (617) 
536-3442. 

November 28-December 2 

Welcome to the World of 
Personal Computing, Fort 
Lauderdale, FL. For details, 
see October 31-November 4. 

November 29-December 2 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Sheraton 
Greenway Inn, Phoenix, AZ. 
For details, see October 11-14. 

December 1983 

December 6-8 

The Seventh International 
Online Information Meeting, 
Cunard Hotel, London, Eng­
land . This conference offers 
presentations that address 
current problems and oppor­
tunities facing those who pro­
vide information in business, 
industry, government, and 
education . Topics on the 
agenda include networks, 
costs of online and videotex 
systems, software, and user 
information . Products, ser­
vices, systems, and publish­
ing organizations will exhibit. 
Further details are available 
from the Organizing Secre­
tary, International Online In­
formation Meeting, Learned 
Information Ltd. , Bessel­
sleigh Rd ., Abingdon , Ox­
ford OX13 6LG, England; tel : 



(0865) 730275; Telex: 837704 
INFORM G. 

December 6-8 

The Software Maintenance 
Workshop, Naval Postgrad­
uate School, Monterey, CA. 
Topics of interest include def­
initions of software mainte­
nance, tools for software and 
database maintenance, and 
program evolution. Contact 
the IEEE Computer Society, 
Suite 300, 1109 Spring St., 
Silver Spring, MD 20910, 
(301) 589-8142. 

December 6-8 

Business-Expo, Dallas, TX. 
For details, see November 
9-10. 

December 6-9 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Capitol 
Plaza Holiday Inn, Sacra­
mento , CA . For details, see 
October 11-14. 

December 8-11 

Southeast Computer Show 
and Office Equipment Expo­
sition, Atlanta, GA. Contact 
Dee Harris, Computer Expo­
sitions Inc., POB 3315, An­
napolis, MD 21403, (800) 
368-2066; in Maryland , (800) 
492-0192. 

December 9-15 

Educatec 83, Porte de Ver­
sailles, Paris, France. This is 
the first French exhibition of 
computerized teaching and 
training equipment, materi­
als, and techniques. Meetings, 
symposiums, and debates on 
educational technologies and 
professional training will be 
held. For details, contact Edit 
Expo International, 4 rue de 
Cheroy, 75017 Paris, France; 
tel : (1) 294 05 60; Telex: 
641284 F EDIXPO. 

December 12-15 

Conference on Human Fac­
tors in Computing Systems­
CHI '83, Boston, MA. Papers, 
sessions, and tutorials will 
focus on system usability. 

Additional information is 
available from Raoul N. 
Smith, GTE Laboratories, 40 
Sylvan Rd., Waltham, MA 
02254, (617) 466-4044. 

December 14-15 

Hi Tech Update '83, Delta Ot­
tawa Hotel , Ottawa, On­
tario, Canada. An annual up­
date on state-of-the-art high 
technologies. Contact Marg 
Coli, 1138 Sherman Dr. , Ot­
tawa, Ontario K2C 2M4, 
Canada, (613) 225-4229. 

December 15-16 

Personal Computer Local 
Networks, San Francisco , 
CA. This is the final program 
in the four-part Architecture 
Technology Corporation 
1983 Forum Series. This pro­
gram will bring together 
manufacturers and users of 
local network schemes to ex­
change information in an in­
formal setting . The format in­
cludes presentations, panel 
discussions, and a techno­
logical summary . The fee is 
$395. For further informa­
tion, contact the Architecture 
Technology Corp ., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035 . • 

In order to gain optimal 
coverage of your organi­
zation's computer confer­
ences, seminars, work­
shops, courses, etc" notice 
should reach our office at 
least three months in ad­
vance of the date of the 
event. Entries should be 
sent to: Event Queue, 
BYTE Publications, POB 
372, Hancock, NH 03449. 
Each month we publish 
the current contents of 
the queue for the month , 
of the cover date and the 
two following calendar 
months. Thus a given 
event may appear as many 
as three times in this sec­
tion if it is sent to us far 
enough in advance. 

Circle 70 on inquiry card, 

And then 
there 

were 

The li st of already extinct animal s 
grows , , , the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink , 

, the passenger pigeon, , . 
What happens if civilization 

continues to slowly choke out wildliFe 
species by species) 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved, Write 
~"'~ the National Wildlife Federation, 
~,~ Depa rtment 105, 1412 16th 
~ Street, NW, Washington, 'iii' DC 20036, 

. "" " It' s not too late. 
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UNIX AND UNIX-RELATED 
PRODUCTS 

Unix Benchmarks 
Measure System 

Performance 
Aim Technology mar­

kets a portable Unix Bench­
mark tape to OEMs and 
manufacturers. This bench­
mark, which measures ac­
tual end-user throughput 
and multiuser per­
formance, consists of nine 
distinct tests made up of 
shell scripts with C lan­
guage programs that run 
unattended in any Unix­
based system . Each test 
prints comparative graphs 
and raw measurements. 
The Benchmark tests Ver­
sion 7 Unix command-list 
completeness, C compiler 
efficiency, and several as­
pects of hardware perform­
ance applicable to Unix 
Version 7 and System III. 
Measurements of the cen­
tral processor include loop­
ing and floating-point cal­
culations. The benchmark 
examines disk transfer 
speeds for vahous record 
lengths. Compiler optimiza­
tion is probed for short, in­
teger, and long types. 
Memory/paging through­
put and interprocess com­
munications are measured. 
Multiuser performance is 
examined for simulated 
multiple users doing sorting 
and editing. 

The tests are provided 
on nine-track, 1600-bpi 
"Tar" tape with documen­
tation and sample bench­
marks. The entire process 
takes approximately 45 
minutes; about 15 pages of 
reports are produced. For li­
censing information, con­
tact Aim Technology, Suite 
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199, 3333 Bowers Ave. , 
Santa Clara, CA 95051, 
(408) 727-3711. 
Circle 650 on inquiry card. 

Custom Menu 
Program for Unix 
HCR/Menu Shell lets you 

custom design menus for 
Unix. Any text editor can 
be used to make a file of 
menus and the associated 
commands. The menu 
does not add any over­
head to the operating sys­
tem because it becomes an 
enhancement to the Unix 
shell. After your menu is in­
stalled, it appears at the top 
of the screen. The menu 
structure can be bypassed 
for direct issuing of com­
mands from the Unix shell. 
User prompts and restricted 
access can be written into 
the mehu, and fields can 
be updated from other pro­
grams. 

Pricing for the HCR/ 
Menu Shell ranges from 
$ 500 to $ 1000, depending 
upon the central processor 
to be supported. Further 
details can be obtained 
from Human Computing 
Resources, lOSt. Mary St.. 
Toronto, Ontario M4Y 
1 P9, Canada, (416) 922-
1937. 
Circle 651 on inquiry card. 

Relational Database 
Designed for Unix 
Unify, a fully relational 

database designed for the 
Unix operating system, 

provides queries and a pur­
ported 1 0 to 1 00 percent 
performance improve­
ment. The performance im­
provement is ach ieved 
through the use of a vari­
ety of access methods, 
such as pointers, hashing, 
and B-trees, that maximize 
performance regardless of 
file structure. A built-in op­
timizer automatically eval­
uates each query and se­
lects the expression/evalua­
tion sequence, join order, 
and access method that 

. will provide the fastest 

Unix W .orkstation 
Has Built-in C 

Compiler 
Minibox, Heurikon Cor­

poration's multiuser Unix 
workstation, is built on the 
MC68000 microprocessor 
and comes with an integral 
C compiler. Four or six 
Multibus cards, single or 
dual floppy-disk drives, and 
3 1.2 to 140 megabytes of 
Winchester hard-disk stor­
age are packed into the 
Minibox, which measures 
10!l2 inches wide, 21 

response. Other features 
include a choice of user in­
terface components, in­
cluding query-by-forms, 
SOL, and a general-pur­
pose driver that allows ac­
cess to files through either 
a host language or non­
procedural tools. 

The Single end-user price 
for Unify is $2995 . OEM 
and quantity discounts are 
available. Contact Unify 
Corp., 9570 Southwest 
Barbur Blvd, Portland, OR 
97219, (503) 245-6585 . 
Circle 652 on inquiry card. 

inches deep, and 14 !12 
inches tall. This worksta­
tion is built around Heuri­
kon's HK68 microcomput­
er, which provides the cen­
tral processor, floppy-disk 
controller, Winchester and 
tape interfaces, four to 
eight serial ports, and 750K 
bytes of RAM in two Multi­
bus card slots. Minibox has 
two forward and two rear 
disk-drive bays. The for­
ward bays can be used for 
one or two 5 Y4 -inch flop­
py-disk drives on top of a 
5 Y4 -inch Winchester drive. 
The rear bay can be fitted 
with one or two 5 Y4 -inch 
Winchesters. 

Up to 420 megabytes of 
Winchester disk-storage 
and a graphiCS card are 
available as options. Mini­
box costs from $ 12,000 to 
$20,000, depending on 
disk subsystems. For full 
specifications, contact 
Heurikon Corp. , 3001 
Latham Dr., Madison, WI 
53713, (800) 356-9602; in 
Wisconsin, (608) 271-
8700. 
Circle 653 on inquiry card. 



Uniflex BASIC Takes 
Advantage of Unix 
Uniflex BASIC 68000 is 

available for OEM licens­
ing. This system runs under 
Unix and offers several 
features that take ad­
vantage of Unix. Uniflex, 
modeled after DEC's BASIC 
Plus, lets you access system 
time and date, the running 
number, and the ca lling 
terminal number. Uniflex 
supports automatic record 
locking and shared text 
when these features are 
available under Unix. Its 
floating-point mathematics 
routines provide 16.6 digits 
of precision, and the built­
in mathematics functions 
are accurate to a minimum 
of 13 .5 digits . An "approxi­
mately equal to" operator 
can be used to compare 
floating-point va lues. 

File sizes of up to 1 
billion bytes are allowed. 
Three types of files are sup­
ported: sequential. record 
110, and random files ac­
cessed by virtua l arrays. 
The length of each record 
can range from 1 byte to 
16.383 bytes. Any record 
in an 110 file can be ran­
domly read or written on 
request. The data in each 
record are defined as ASCII 
characters, binary numeric 
data, or a combination of 
the two. Virtual arrays al­
low a program type to 
store a data array in a disk 
file. Other features include 
an "exec" statement that 
allows the BASIC program­
mer to ca ll another Unix 
program from an executing 
BASIC program, a mechan­
ism for trapping errors, a 
compile command that al­
)ows BASIC to save pro­
grams on disk in a concise 
form that has a source that 

What's New? 
cannot be recovered, and 
the ability to modify an ex­
isting line without retyping. 
A single command loads 
BASIC or a specified BASIC 
program and begins execu­
tion of the program. 

For more information on 
Uniflex BASIC 68000, con­
tact Technica l Systems 
Consultants Inc.. Prov­
idence Rd., Chapel Hill, NC 
27514, (919) 493-
1451 . 
Circle 654 on inquiry card. 

Directory Lists Unix 
, Software 

Onager Publishing has 
produced a directory of ap­
plications software avail­
able for the Unix operating 
system. This directory lists 
more than 20 categories of 
software with details on 
function, cost size, and 
availability. Information on 
manufacturers, such as size 
and years in business, is 
also provided. 

Onager Publishing ser­
vice seeks to be a central­
ized source of Unix infor­
mation for OEMs and sys­
tem integrators. For further 
inform ation, contact 
Onager Publishing, Suite 
204A, 289 South San An­
tonio Rd. , Los Altos, CA 
94022, (415) 941-2060. 
Circle 655 on inquiry card. 

Seminars Cover 
C and Unix 

Three five-day seminars 
on C and Unix topics are 
available from Plum Hall for 
unlimited use within com­
panies. Through a subli­
censing agreement an in-

terested organization that 
wants to present C or Unix 
courses to its customers 
and employees can use 
these field-tested training 
materials. 

The " C Programming 
Workshop" is an introduc­
tory course for program­
mers. For experienced C 
programmers, "Advanced 
C Topics" covers such sub­
jects as efficiency, portabili­
ty, and other software en­
gineering topics. Software 
development is empha­
sized in the "Unix Work­
shop," which is designed 
for introductory audiences. 

A single-course, un­
limit ed license costs 
5 1 0,000. For more infor­
mation, contact Plum Hall 
Inc.. 1 Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770. 
Circle 656 on inquiry card. 

Review Serves as 
Unix Info Center 

Unix Review serves as a 
clearinghouse of informa­
tion on all aspects of the 
Unix operating environ­
ment as well as Unix-in­
spired operating systems. It 
acts as a bridge between 
the diverse communities of 
Unix users. It offers re­
search reports, product re­
views, user group reports, 
and featured articles. 

Unix Review is pro­
duced bimonthly. Annual 
subscriptions are 523; over­
seas subscriptions cost 543 
(surface mail). The news­
stand price is 53.95. For de­
tails, contact Review Publi­
cations, 27 1 1 76th Ave. 
SE, Mercer Island, W A 
98040, or call operator 965 
at (800) 824-7888; in Cali-

fornia , (800) 824-7777. 
Residents of Alaska and 
Hawaii can call (800) 
824-7919. For residents of 
Washington state or for re­
tail dealer information, call 
(206) 232-6719. 
Circle 657 on inquiry card. 

Multitasking 
Operating System 
Compatible with 

Unix Software 
A multitasking operating 

system that's compatible 
with Unix software and de­
signed for networking 
microcomputers has been 
announced by Lantech 
Systems. Unetix is a stand­
alone system that lets you 
simultaneously display and 
work with up to 10 active 
windows per screen. You 
can transfer data or text 
from one window to 
another, or you can zoom 
in on a specific window. 
Unetix also features , an 
emulator to support both 
MS-DOS and Unix applica­
tions software. 

Unetix-DFS is the net­
working version of Unetix. 
It uses a distributed filing 
system for transparent re­
mote file and device ac­
cess. Unetix-DFS is com­
patible with Plexus Com­
puters' Unix System III Net­
work Operating System. 
Through Unetix-DFS's vir­
tual terminal capability, 
you can access the power 
of an external system. You 
can also attach portions of 
File systems from a remott 
computer to your local File 
hierarchy. It operates 
through a high-level com­
munications protocol that's 

October 1983 © BYfE Publications Inc. 587 



What's New? 
independent of network 
hardware. 

Unitex is also available 
w ith a v irtual file system. 
For full details, contact 

Lantech Systems Inc., 9625 
Wendell Rd., Dallas, TX 
75243, (2 J 4) 340-4432. 
Circle 658 on inquiry card . 

PUBLICATIONS 

New Book Explains IBM PC Operation 
Using Your IBM Person­

al Computer, by Lon 
Poole, is a Howard W. 
Sams & Company publica­
tion. Subj ects covered in 
the book include the 
elements of system config­
uration, using PC-DOS, 
and how to boot applica­
tion programs. BASIC pro­
grammin g and buil t-in 
utilities for BASIC program­
mers are explained. A lso 
discussed are keyboa rd in­
put, th e v ideo-d isplay 
screen, printer output, disk 
files, graphics, sound, and 
control. A J 2-page index, 

four appendixes outlining 
commands and codes that 
are displayed or used w ith 
the IBM and a removable 
reference ca rd summar­
izing BASIC and PC-DOS 
commands are provided. 

Using Your IBM Person­
al Computer is 326 pages 
long. It costs 5 J 6.95 at 
most bookstores. For more 
in fo rm at ion , co n tact 
Howard W. Sams & Co., 
4300 West 62nd Sr., India­
napolis, IN 46206, (3 J 7) 
298-5400. 
Circle 659 on inquiry ca rd . 

Software for 68000 Described in Catalog 
The Motorola Micropro- It provides in formation on 

cessor Software Catal.og Unix derivatives and look-
con tains cross-referenced alikes, non-Unix operating 
listings of software ava il- systems, languages, appli-
able for Motorola's J 6-bit cations and systems soft-
MC68000 microprocessor. wa re, and cross software. 
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Product data provided in­
cludes information on host 
syste m req uirem en ts, 
operating systems sup­
ported, special features, 
and brief product over­
views. Vendor data in­
cludes company, address, 
and key contact. The lists 
are alphabetica lly arranged 

by company . For further 
de tail s, inquire about 
catalog number BR J 26R J 

by w riting to Motorola 
Microsystems Inc., Micro­
processor Software Cata­
log, 2900 South Diablo 
Way, Tempe, AZ 85282. 
Circle 660 on inquiry card . 

VLSI and Systems Interaction Explored 
Hardware and Soft- tions. A lso explored are 

ware Concepts in VLSI, masterslice bipolar design, 
edited by Guy Rabbat, ex- computer-aided design 
plains the interaction be- methods for gate arrays, 
tween system and ch ip de- ga llium-arsenide techno/-
sign. Large-sca le em- ogy, electron-beam testing 
bedded systems and the ef- techniques for micropro-
fect of technology on sys- cessors, and design ve rifi-
tem design are examined . cation and logic simu lation 
Discussions of micropro- in V LSI. 
cessor system arch itecture Complete with illustra-
focus on the use of VLSI tions, this 5 J 2-page book 
technology, hardware al- costs 542.50 and can be 
gorithms for string process- ordered directly from Van 
ing, VLSI ch ip arch itecture, Nostrand Reinhold, Mail 
and V LSI designs based on Order Service, 7625 Empire 
the use of programmable- Or., Florence, KY 4 J 042 . 
logic array macro instruc- Circle 66 J on inquiry ca rd. 

Blue Books on Apple/Commodore Products 

THE BLUE BOOK ' 
For the Apple Computer 
The Complete ~Where To Find It" Book 

of Software, Hardware, and Accessories 
for the Apple II: Apple lIe~ Franklin; 

and other Apple-compatible Computers 

.- .- .- .. .. .. .-.. .. .. .. .- .. .. .. .. .. .. .. .. .. .. .- .- .- .- .- .-.. .- .- .. .. .. .. .. .- .. .- .- .. .. 
The Blue Book for cne 

Apple Computer and The 
Blue Book for the Com­
modore Computer are 
marketed by W IDL V ideo 

Publications. Both books 
serve as a directory of hard­
ware, software, and acces­
sories for these popular 
computers. Source indexes, 
an alphabetic program in­
dex, and keyword indexes 
are provided. 

The Apple Blue Book 
costs 524.95 , and the 
Commodore Blue Book is 
5 J 7.95. Other editions are 
ava ilable for the Atari and 
the IBM Personal Comput­
er. Contact W IDL Video 
Publications, 5245 West 
Diversey, Chicago , IL 
60639, (3 J 2) 622-9606. 
Circle 662 on inquiry card . 



· What's Ne1M? 

Computer Career 
Guide 

The Fast Track to the 
Top Jobs in Computer Ca­
reers is a beginner's guide 
by Peter Muller to select­
ing and pursuing a career 
in computers. Chapters 
cover such areas as under­
standing the field, getting 
started in high school or 
college, and change of ca­
reers. An appendix of data­
processing organizations 
and associations, a list of 
career reference sources, 
and a glossary of computer 
terms supplement the pre­
sentation . 

The Fast Track to the 
Top Jobs in Computer Ca­
reers is published by 
GO/Pedigree Books. It costs 
54.95 and is available at 
many bookstores or from 
Redtree Associates, 1740 N 
St. NW, Washington, DC 
20036. 
Circle 663 on inquiry card. 

Second Edition of 
Ethernet Handbook 

Released 
The second edition of 

The Ethernet Handbook 
has been released. This 
532-page, perfect-bound 
book contains selected 
product descriptions for 

more than 50 vendors, 
Ethernet 2.0 specifications, 
and articles on Ethernet, 
personal computers, and 
the marketing of Ethernet 
through retail stores. The 
components of the Ether­
net/personal computer 
connections are discussed, 
and case studies and ven­
dor company names and 
contacts are included. 

The Ethernet Hand­
book costs 5 100 (prepaid). 
It's available from Shotwell 
& Associates, I 30 Golden 
Oak Dr., Portola Valley, 
CA 94025, (415) 851-077. 
Circle 664 on inquiry card. 

Micro Review 
Available on Rolodex 

Each month, Educa­
tional Micro Review sur­
veys and categorizes more 
than 400 articles from over 
25 microcomputer-related 
publications. Selections in­
clude hardware and soft­
ware reviews and full bib­
liographic da ta. An addi­
tional feature of the publi­
cation is cross-referencing 
of hardware and software 
reviews. The Review is 
now available on 3- by 
5-inch index and Rolodex 
cards designed for authors 
and libraries. These cards 
provide access to articles 
on specific topics and a 
means of accumulating an 
article database. 

A year's subscription to 
the Educational Micro Re­
view costs 536. The single­
issue price is 55. Rates for 
the index and Rolodex card 
versions are 555 for individ­
ual review categories 
(book, software, and hard­
ware). A full deck costs 
5 120. Contact Educational 

Micro Review, POB 14393, 
Austin, TX 78761, (512) 
345-7739. 
Circle 665 on inquiry card. 

BASIC/Logo 
Programming Guide 
Written for novice pro­

grammers, Dr. James L. 
Poirot's 40 Easy Steps to 
Programming in BASIC 
and Logo uses a learn-by­
doing approach. Easy-to­
follow steps are said to 
guide readers through sim­
ple Apple " programming 
exercises. 

40 Easy Steps to Pro­
gramming in BASIC and 
Logo costs 53.95 and is 
available from the Sterling 
Swift Publishing Co., 7902 
South 1-35, Austin, TX 
78744, (512) 282-6840. 
Circle 666 on inquiry card. 

Ada Tutorial 
Tutorial: The Ada Pro­

gramming Language con­
tains many of the early 
papers on Ada and its en­
vironment. Designed for 
engineers and computer 
scientists, this book covers 
such topics as the history 
and current status of the 
language, how to prevent 
errors, environments for 
Ada, and portability. A 
glossary and bibliography 
are provided. 

Written by Sabina H. 
Saib and Robert E. Fritz, 
Tutorial: The Ada Pro­
gramming Language is 
published by the Computer 
Society of the Institute of 
Electrical and Electronic 
Engineers, POB 80452, 
Worldway Postal Center, 
Los Angeles, CA 90080, 
(714) 821-8380. 

Circle 667 on inquiry card. 

Directory of Software Consultants 
A directory of software piled by J. Dick and Com-

consultants and custom pany, This directory lists 
programmers, Leading nearly 1250 consultants, 
Consultants in Computer indexed by the computer 
Software has been com- models and languages 
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with which they work and 
the applications and sys­
tems software in which 
they have expertise. More 
than 75% of the consul­
tants are said to offer 
modem support to their 
clients. Index listings are ar­
ranged by city and state 
under approximately 850 
keywords, ranging from 
accounts payable to Zilog. 
Additional data furnished 
includes address, tele-

phone number, hardware, 
chips programmed, years 
of experience, and refer­
ences. 

Available for 567 (post­
age paid), Leading Con­
sultants in Computer Soft­
ware can be ordered 
directly from J. Dick & Co., 
500 Hyacinth PI., Highland 
Park, IL 60035, (312) 
433-0824. 
Circle 668 on inquiry card . 

Nearly 288 Printer Ribbons 
Described in Catalog 

A 16-page catalog detail- cluded with each catalog. 
ing 288 ribbons for com- For more information, con-
puter printers can be ob- tact Aspen Ribbons Inc., 
tained from Aspen Ribbons 1700 North 55th St., 
Inc. Photographs and de- Boulder, CO 80301, (800) 
scriptions help users and 525-0646; in Colorado, 
distributors identify the cor- (303) 444-4054. 
rect ribbon for the printer. Circle 669 on inquiry card. 
An updated price list is in-

Magazine Targets Software Writers 
The Software Author is interviews with leading 

a bimonthly magazine for authors and publishers, 
writers of computer soft- and offers tips on how to 
ware. Targeted at both the be your own publisher. 
professional and amateur Subscriptions cost 59.95 
writer, this publication fea- and are available from Soft-
tures market listings of quest POB 44122, Ta~ 

book, magazine, and pro- coma, W A 98444. 
gram publishers. It provides Circle 670 on inquiry card. 
information on copyrights, 

TERMINALS 

HIgh-Performance Graphics Terminal 

High-performance busi­
ness and engineering 
graphics can be generated 
with the CGT/680 color 
graphics terminal from 
General Digital Industries. 
The CGT/680, based on 
the Motorola MC68000 
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processor, can be used as a 
stand-alone workstation, a 
computer terminal, or a 
CAD/CAM front-end. It 
uses a 19-inch Panasonic 
raster-scan CRT. In its 
graphics mode, up to 16 
colors can be displayed 

•""""'"."""",, 
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"" j' : ': r{ ~ 
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from a palette of 51 2 in a 
640 by 480 format. Look­
up tables let you switch 
colors quickly. Zoom, pan, 
and blink are standard 
graphics attributes. For 
alphanumerics, the 
CGT/680 gives you dis­
plays of up to 48 lines by 
80 characters. Attributes in­
clude double-height and 
double-width characters, 
blink, reverse video, and 
underline. 

System hardware com­
prises 4K bytes of RAM and 
16K bytes of EPROM. A 
four-slot VME backplane 
offers two slots for expan­
sion, Two synchronous/ 
asynchronous I/O ports 
can support SOLC/HOLC 
protocols, 

A low-profile QWERTY 
keyboard equipped with a 
numeric keypad, cursor 
pad, and 20 special-func­
tion keys is available. A 
trackba:/, touch-sensitive 
screen, 4K- and 16K-byte 
memory modules, 

SOLClHOLC protocols, a 
software-development sys­
tem, and emulation pack­
ages for VT-l 00, ISC 800 I , 
and Calcomp 960 displays 
are available as options. 
Single-unit prices begin at 
54495, Contact General 
Digital Industries Inc. , 7702 
Governors Dr., Huntsville, 
AI 35805, (205) 837-8305. 
Circle 671 on inquiry card. 

Multlposltion ASCII 
Display 

An ASCII video-display 
terminal is available from 
Prima International. The 
Prima 30 is a mu/tiposition, 
tilt-and-swivel pedestal 
monitor with a low-profile, 
detached keyboard. Green 
and amber etched non­
glare screens are available , 
Prima displays 80 charac­
ters by 24 lines with a 
twenty-fifth status line and 
transmits at speeds of up to 
19,200 bps in block or con-
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versational modes. It 
emulates Adds Viewpoint, 
Lear Siegler ADM3A. and 
Hazeltine 1500 terminals. 

Other emulation modes 
are available . The Prima 30 
costs between 5300 and 

5400. For further informa­
tion, contact Prima Interna­
tional, 3255 Kifer Rd ., Santa 
Clara, CA 9505 J, (408) 
732-4620. 
Circle 672 on inquiry card. 

Display Aimed at Professionals 
The Guru display ter­

minal is aimed at the pro­
fessional w ho wants an 
ANSI-standard termin al 
w ith maximum data stor­
age and display capabil­
ities. The Guru provides 
more than 28K bytes of 
display memory, or approx­
imately six full typewritten 
pages, which can be 
scrolled or zoomed hori­
zonta lly and vertica lly. User­
se lectable memory formats 
can contain as many as 66 
lines of up to 1 70 columns. 
A IS-inch nonglare green­
phosphor display is used. 
The detached keyboard 
features 38 keys program­
mable on 60 levels w ith 
any ASCII string, with local­
only , send-only, and repeat 
control . Smooth scro ll, 

rapid editing w ith local 
move capability , forms­
filling functions, pause key, 
Meta key, and an RS-232C 
printer interface w ith loca l 
and remote print and copy 
functions are standard . 
English identifiers are pro­
vided for all setup modes. 

OptiOns include a tilt­
and-swivel accessory, a 
portrait display providing 
vertical screen orientation, 
a DEC mode for VT 1 001 
VT52 software compatibil­
ity, and 768- by 600-pixel 
vector graphics capabilities. 
The suggested retail price is 
52395 . Contact Ann A rbor 
Terminals Inc. , 6 175 Jack­
son Rd., Ann Arbor, MI 
48103, (313) 653-8000. 
Circle 673 on inquiry card. 

Monochrome Display 
Complements Apples 

Apple Computer is now hold, and vertical ampli-
marketing a monochrome tude and brightness. The 
video display that comple- display format is 24 by 80. 
ments the physical ap- . The suggested retail price is 
pearance of its Apple II, II 5229. For the name of 
Plus, and lie computers. your nearest Apple dealer, 
This 12-inch P3 1 green- contact Apple Computer 
phosphor monitor features Inc.. 20525 Mariani Ave., 
high-resolution text and Cupertino, CA 95014, 
graphics, a high-contrast (800) 538-9696; in Califor-
screen, and a tilt mechan- nia, (408) 973-2042. 
ism. Operator controls in­
c!ude contra st. vertical 

Color Monitors Use 
Data-Grade Picture 

Tubes 
Two RGB color displays 

were recently introduced 
by Panasonic. Both units 
incorporate data-grade piC­
ture tubes and offer full 
compatibility with Apple II , 
Panasonic JR-2oo, and IBM 
PCs. Cqmmon features in­
clude built-in audio systems 
and the ability to generate 
J 6 colors. 

A 13-inch (diagona l) 
RGB/composite display, the 
DT-D 13000 features an 

Circle 674 on inquiry card . 

-~ .. - - ') 

etched, nonglare, dark­
faced CRT. It accepts a 
composite-video input and 
displays of up to J 000 
characters in a 40 by 25 
format. Its alternate RGB in­
put features a multipin in-
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put connector with op­
tional interconnection 
cables. In the RGB mode, it 
displays up to 2000 charac­
ters in an 80-character by 
2 5-line format. Resolution is 
430 by . 240 pixels. A loop­
ing connector and an 
on/off switch are provided. 
The unit costs $ 540. 

The DT-D J OOOG J 0-
inch RGB display has built­
in interface circuitry and a 

multipin connector. It gen­
erates 2000 characters in 
an 80 by 25 display and of­
fers a resolution of 350 by 
240 pixels. A universal 
power supply is standard. 
The DT-D 1 OOOG lists for 
S450. Full details are avail­
able from Panasonic. One 
Panasonic Way, Secau­
cus, NJ 07094. 
Circle 675 on inquiry card. 

Touch-Sensitive Display for Apples 
Computer Technology tions are hardware-con-

Associates markets a trolled; communications 
touch-sensitive display software is not required. 
screen for the Apple Moni- Applesoft BASIC can read 
tor III and other J 2-inch and write the X,Y coor-
monitors. The CT A 500X dinates of the moving com-
Touch Bezel and Interface mand without modifica-
provides instantaneous re­
sponse to onscreen touch 
commands and is capable 
of emitting continuous re­
sponses for tracking mov­
ing stimuli. It uses infrared 
emitter-sensor array tech­
nology and offers 96- by 
. 64-point resolution . The In-
terface card plugs into an 
Apple peripheral slot and, 
once initiated, the screen 
remains continually touch­
sensitive. All communica-
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tion. 
The CT A 500X has a 

suggested retail price of 
S695. Quantity discounts 
are available. For further in­
formation, contact Com­
puter Technology Associ­
ates, J 704 Moon NE, Al­
buquerque, NM 87112, 
(505) 298-2140. 
Circle 676 on inquiry card. 

COMMUNICATIONS 

Datamizer Doubles Throughput 
Datamizer is a multiplex- inputs can be set to 9600 · 

ing data-compression unit. bps, resulting in an aggre-
When installed between gate input of 38,400 bps. 
data terminal equipment In single units, Datamizer 
and a standard 9600-bps costs S4950. Quantity dis-
modem, it allows twice the counts are offered. Full 
volume of data to be trans­
mitted over standard tele­
phone lines at speeds as 
high as 19,200 bps. Data­
mizer uses a data-compres­
sion algorithm called SCC 
Tabling, which is an auto­
adaptive form of Huffman 
Encoding. SCC Tabling lets 
Datamizer analyze any 
EBCDIC or ASCII data 
character and convert it to 
a shorter subcode based 
on its relative frequency in 
the data stream. Operating 
in pairs, one at each end of 
a full-duplex line, both 
Datamizers send and re­
ceive data while continual­
ly updating the SCC fre­
quency table for maximum 
throughput. The receiving 
unit uses the frequency in­
formation to decode and 
expand subcodes into stan­
dard 8-bit code sets. This 
method is purported to 
achieve error-free compres­
sion ratios of 2: 1 or better. 
Datamizer is not depen­
dent on communications 
protocols, nor does it re­
quire set-up programming. 
Its operation is transparent. 

Datamizer also serves as 
a statistical multiplexer, 
using dynamic band 
allocation. Each of its four 
channels can multiplex a 
different half- or full-duplex 
protocol at an independent 
rate. Transmission rates 
can be divided into two 
9600-bps channels or four 
4800-bps channels. All four 

specifications are available 
from Symplex Communica­
tions Corp., Suite 17, 2002 
Hogback Rd., Ann Arbor, 
M148104, (313) 973-1164. 
Circle 677 on inquiry card . 

Communications 
Board 

Vo ice/computer/tele­
phone communication is 
possible with the V. C. T. 
board from Unisound. The 
communications board is 
said to give Apple owners 
access to an unlimited 
vocabulary, languages, 
and tonal varieties. It com­
bines the ability to place 
and receive calls auto­
matically with a Touch­
Tone decoder for entering 
and retrieving data over 
telephone lines. Six I/O 
ports let you monitor and 
control such accessories or 
interfaces as appliances 
and security systems. Soft­
ware for developing and 
storing speech messages is 
supplied. An answering­
service program and a 
BASIC interpreter that adds 
new commands to Apple­
soft are also furnished. 

The V . C. T. board costs 
S350. For more informa­
tion, contact Unisound 
Corp., 3060 Harding Ave., 
Santa Clara, CA 95051 , 
(408) 554-6227. 
Circle 678 on inquiry card. 



Self-contained Dlrect­
connect Modem 

Timecor's Operator, a 
I 10/300-bps direct-con­
nect modem, is hardware­
compatible with the Apple 
lillie and II Plus, Franklin 
Ace 100 and 1000, and 
the Basis 108. Its foremost 
features are half-and full­
duplex operation, auto­
answer and auto-discon­
nect and the ability to 
work with rotary-pulse and 
Touch-Tone telephones . 
This self-contained Bell 
103-compatible device 
allows one-way or 
simultaneous sending and 
receiving. It fits into any 
Apple slot except zero and 
is compatible with such 
communication software 
as ASCII Express Pro, Visi­
term, Modem Magic II, and 
Z-Term. 

The Operator, available 
factory-direct for 5 159.95, 
comes w ith documenta­
tion and start-up software. 
Contact Timecor, Four 
Longfellow Place, POB 
8928, Boston, MA 02 I 14, 
(6 17) 720-4090. Visa and 
Master Card owners can 
order by calling (800) 
824-7888, operator 52 . 
Circle 679 on inquiry card. 

Web Network for 
Kaypro 

The Web lets you 
weave Kaypro computers 
into a network. Each com­
puter in the network acts 
as a file seNer as well as a 
local processor, and any 
linked user can share data 
stored on the disk drive of 
another Kaypro or direct 
output to a remote printer. 
Users can send and receive 
mail, messages, and files, 

Whal's Ne",,? 
log on to drives on another 
machine, and run pro­
grams. The Web is a base­
band CSMAlCD-CA net­
work operating at just over 
125,000 bps. Connections 
are made w ith conven­
tional telephone cables. 
OPSnet the networking 
software, supports most 
CP/M 2.2 programs. 

Web can be configured 
using any combination of 

Kaypro computers, includ­
ing the II, 4, 10, and Kay­
net which has built-in net­
work capabilities. Com­
plete with manual, hard­
ware, cables, and soft­
ware, the networking op­
tion costs 5 195. For more 
information, w rite to Kay­
pro Corp., POB N, Del 
Mar, CA 92014. 
Circle 680 on inquiry card. 

RS-232C Interface Has 
Communications Language 

Method Systems' PCT- without power supply. 
100 is a user-configurable Contact Method Systems 
RS-232C interface with an Inc. , 1975 I South Lake-
internal communications shore Blvd. , Euclid, OH 
translator language- 44119, (216) 531-0404. 
called CTL-that lets you Circle 681 on inquiry card. 
configure the interface to 
perform most translation 
algorithms. The PCT has 
two bidirectional RS-232C 
ports that allow it to be 
placed in line with any RS-
232C link. It can be used 
for terminal or printer 
emulation or for providing 
compatibility and macro 
function keys for word pro­
cessing, accounting, and 
other software. It offers 
type-ahead and data buf­
fering capabilities, data-rate 
adaptation, and hand­
shake protocol conversion . 

Offered as a ready-to­
install printed-circuit board 
or as a stand-alone unit 
the PCT-IOO costs 5369, 

IBM PC XT Local-
Network Scheme 
Novell's 'Sharenet X 

allows as many as 255 IBM 
PC XTs to share up to 320 
megabytes of storage. The 
network protocol is 
CSMAlCD (Carrier Sense 
Multiple Access) , and the 
data-transfer rate is 1.43 
megabits per second. The 
Sharenet operating system 
provides the 'file seNer with 
support for multiple DOSes 
sharing the network and 
file space, a means for 
managing the functioning 

of multiple computers in 
the same directory simul­
taneOUSly, file security, and 
support of spooled printers 
and station-to-station 
pipes. A single 256K-byte 
IBM PC XT functions as a 
file seNer in the Sharenet 
scheme, and each satellite 
must be equipped with a 
network interface module. 
Maximum linear coaxial 
(RG59) cable length is 4000 
feet. 

Electronic mail is avail­
able as a 5995 option . The 
operating system costs 
5 1495, and network inter­
face modules are 5695. For 
an information packet 
contact Novell Inc. , I 170 
North Industrial Park Dr., 
Orem, UT 84057, (800) 
453-1267; in Utah, (801) 
226-8202. . 
Circle 682 on inquiry card. 

Microcom 
Networking Protocol 

The Microcom Network­
ing Protocol (MNP) is said 
to be the first data-commu­
nications protocol to allow 
file transfer to and from a 
variety of microcomputers 
over ordinary telephone 
lines. The protocol, based 
on the Open Systems Inte­
gration (OPI) model, fea­
tures flow - control, data 
transparency. error detec­
tion, and retransmission. 
The architecture provides 
reliable, flow-controlled 
data transfer on point-to­
point connections. Data 
can be transferred both as 
streams of bytes and as 
files. The encoding pro­
tocol information is byte­
oriented throughput, 
which facilitates implemen­
tation of MNP in program-
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ming languages on com­
puters that do not provide 
bit manipulation. The file­
transfer protocol is inher­
ently half-duplex or com­
mand responsive. The 
hardware requirements are 
a 212A or 103 modem and 
vOice-grade telephone 
cables. 

Currently, the MNP pro­
tocol has been employed 
on such computers as the 
Apple. the Radio Shack. 
and the IBM Pc. It has also 
been used in Microcom's 
line of networking 
modems. MNP is available 
for a $2500 licensing fee. 
Full particulars can be ob­
tained from Microcom Inc.. 
1400A Providence High­
way. Norwood . MA 
02062. (617) 762-9310. 
Circle 683 on inquiry card. 

Database Covers 
Industrial-Site 
Development 

Sitenet is a free online 
database delivering instant 
site data to industrial Facility 
planners and corporate real 
estate executives. Site net' s 
Files contain information on 
tax incentives for industrial 
development. more than 
5000 contacts in area eco­
nomic development. and a 
directory of office and in­
dustrial parks. A new-plant 
file provides data on more 
than 1000 worldwide in­
dustrial expansion projects 
and details on the amount 
of investment. acreage. 
and square footage of the 
undertakings. An interac­
tive inquiry mode lets you 
request additional inForma­
tion online from develop­
ment corporations partici­
pating in the network. 
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Blocks of information pro­
vided by state develop­
ment agencies. railroads. 
and utilities are available. · 
Hard-copy reports from the 
database can be ordered. 

For more inFormation. 
contact Conway Data Inc. . 
1954 Airport Rd. NE. At­
lanta. GA 30341. (404) 
458-6026. 
Circle 684 on inquiry card. 

Intelligent Communications Processor 

Winterhalter's Data­
talker I is an intelligent 
Front-end communications 
processor For emulating 
such remote batch and in­
teractive terminals as the 
IBM 3780. 2780. and 3276 
using IBM Binary Syn­
chronous Protocol. It con­
tains two network pro­
grams For interactive and 
remote batch emulation. 
both of which offer full 
bisync emulation and on­
and offline diagnostics. A 
communications manager 
assumes responsibility for 
controlling the line be­
tween the microcomputer 
and the host system. An 
applications program. ex­
ecuted on the microcom­
puter. acts as an interface 
between the microcom­
puter and Datatalker and 
allows custom user pro­
grams to interface with the 
host. This arrangement 
Frees the microcomputer of 

all communications over­
head and overloads. 

Datatalker hardware 
consists of one modem 
port. a diagnostics port. 
and an asynchronous 
serial link w ith internal 
clock generation. All ports 
are RS-232C serial inter­
Faces. The modem and 
diagnostics ports can be 
programmed For internal or 
external clock generation 
and are byte or bit syn­
chronous or asyn­
chronous. Internal clock 
speeds range From 1 10 to 
19.200 bps. 

The Datatalker I is a 
desktop unit that weighs 
about 7 pounds. The sug­
gested list price is $995. 
Further details are available 
From Winterhalter Inc.. 
3853 Research Park Dr .. 
Ann Arbor. MI 48104. 
f3 1 3) 662-2002. 
Circle 685 on inquiry card. 

Apple/Atari Interface 
Prowell Computer Ser­

vices markets an interface 
that allows disk Files to be 
transferred between Atari 
400/800 and Apple II. II 
Plus. and lie computers. A 
cable that connects to the 
joystick ports on both com­
puters provides the means 
for sending and receiving 
source programs and data 
files . 

The interface comes in 
two versions. The Model 1 
is designed for the Apple 
11/11 Plus. The Model 2 in­
cludes the cable and a 
9-pin connector that 
mounts on the back of the 
lie . They cost $75 and 
$90. respectively. A 4-foot 
extension cable is also 
available. Contact Prowell 
Computer Services. Suite 
325. 4974 North Fresno. 
Fresno. CA 93726. (209) 
227-4917. 
Circle 686 on inquiry card. 

Arcnet-PC Network 
Controller 

The ARC -PC local-area 
network controller board is 
a simplified interface be­
tween IBM Personal Com­
puters and Datapoint's 
Arcnet token-passing net­
work. Standard Microsys­
tems' single-chip COM 
9026 network controller 
and COM 9032 network 
transceiver LSI circuits han­
dle Arcnet protocols. This 
Single printed-circuit board 
has an onboard 2K-byte 
data-packet buffer that ac­
commodates up to Four 
pages of packet storage 
and can be dynamically 
deFined For double-buffer­
ing of transmit and receive 
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functions. An 8253 pro­
grammable interval timer 
lets you program timeouts. 
For your programs, the 
ARC-PC has sockets for 
8K-byte PROM s and 
2K-byte RAMs. ARC-PC 
supports up to 255 nodes 
per network segment 

while running at 2.5 mega­
bits. 

In quantity, the ARC-PC 
costs $ 495. Contact Stan­
dard Microsystems Corp., 
35 Marcus Blvd. , Haup­
pauge, NY I 1788, (516) 
273-3100. 
Circle 687 on inquiry card . 

Transmit Two Terminals on One Line 

Th e Model 2X212 
Modemplexer, a two-chan­
nel statistical multiplexer 
and modem in a single 
package, is manufactured 
by Omnitec Data Inc. This 
2 12A- and CCITT V24-
compatible, full-duplex 
1200-bps device can trans­
mit data from two remote 
terminals on a single line, 
reducing telephone ex­
pense and network hard­
ware overhead. Salient fea­
tures include auto­
answer/dial, automatic re­
dial, and automatic selec­
tion of appropriate dialing 
modes. AT & T-licensed 

and FCC-approved, this 
unit also provides speed 
dialing, up to I 0 stored 
numbers, cont inu ous 
memory, dynamic buffer­
ing of up to 3000 charac­
ters for both its RS-232C 
ports, flow control, user­
programmable disconnect 
code, and selectable parity. 

Th e Model 2X212 
Modemplexer costs 5995. 
For more information, con­
tact Omnitec Data Inc., 
2405 South 20th St., Phoe­
nix, AZ 85034, (800) 528-
8423; in Arizona, (602) 
258-8244. 
Circle 688 on inquiry card. 

300-bps Modem Mounts in IBM 
Avcom 's 300-bps that supports asyn-

PM-300 originate/answer ch ron ous communica-
modem mounts inside the tions. It provides automatic 
IBM Personal Computer. log-on and file download 
An auto-answer function and upload capabilities 
lets you select the number under error-correcting pro-
of rings before pick up. This toco!. Data received can be 
modem will dial out with a entered into a disk file or 
Touch-Tone or rotary pulse buffer and displayed , 
in any combination. The printed, or transmitted. 
PM-300 does not require The PC-300 with Com-
an RS-232C card or con- pac costs $249.95. The 
nectors. software alone is 569.95. 

The PC-300 is compati- Details are ava ilable from 
ble w ith Bell-I 03 standards A vcom Inc., POB 291 53 , 
and with Avcom's Com- Columbus, OH 43229, 
pac and other IBM commu- (614) 882-8176. 
nications software. Com- Circle 689 on inquiry card. 
pac is a videotex program 

Network Driver Hybrid 
The Zenith LAND (Loca l 

Area Network Driver) Hy­
brid is a highly reliable inter­
Fa ce For such local-area net­
works as Data point's Arc­
net. Standard features in­
clude a 20 single inline pin 
configuration, - 5 or 
- 12-volt drive, noise im­
munity and filtering for in­
terference-free data travel 
for up to 2000 feet of co­
axial cable, and a physical 
layer implementation for in­
terfacing with most net-

work technologies. Zenith 
offers design and produc­
tion capabilities to tailor or 
customize LAND to indi­
vidual spec ificati ons. 
LAND is available with a 
straight lead frame or w ith 
a right-angle lead frame. 
For more information, con­
tact Zenith CRT & Com­
ponents Operations, 1000 
Milwaukee Ave., Glen­
view, IL 60025, (312) 
391-7733. 
Circle 690 on inquiry card. 
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PERIPHERALS 

Independent Serial Channels 

Both channels on the 
STD S10-2 RS-232C serial 
interface board have inde­
pendent switch-selectable 
data rates so that you can 
change transmission 
speeds witho ut repro­
gramming the board or 
modifying system soft­
ware. These channels offer 
fully buffered asynchro­
nous operation at speeds 
ranging from 150 to 
19,200 bps. Polled or inter-

rupt modes, terminal or 
modem-type connection, 
and switch-se lectable 
board addressing with 110 
expansion bit are standard. 

An RS-422A channel is 
optional. The STD S10-2 
costs S 185 (two to nine 
units). Contact Fore­
thought Products, 87070 
Dukhobar Rd., Eugene, OR 
97402, (503) 484-8575. 
Circle 691 on inquiry card. 

Tektronix Emulation for the Esprit 11/ 
The E-III Graphics Con- Inc. , Jackson Place South, 

troller gives the Esprit III ter- Suite 6, 932 Hungerford 
minal full Tektronix 4010 Dr., Rockville, MD 20850, 
emulation capabilities. (301) 279-5775 . 
Tektronix Plot 10 software- Circle 692 on inquiry card. 
compatible, the E-III offers 
two alphanumeric modes: 
24 by 80 or 35 by 73. Both 
modes can be activated 
from the keyboard or from 

Host-Independent 
In-circuit Emulators 

the host computer. Other Real-time, transparent 
features include automatic emulation of 8086, 8088, 
vector drawing for creating 
bar charts, pie diagrams, 
and histograms. 

The E-III Graphics Con­
troller costs S625. It's avail­
able factory-direct from ISM 
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and 80186 microproces­
sors is available through 
Microcosm's M(x) family of 
host-independent in-circu it 
emulators. The M(x) line of 
emulators consists of an 

Emulation Module that 
connects to a Probe 
Module containing target­
system interface circuitry. 
These emulators communi­
cate with a host system, 
such as the IBM PC 
through a standard RS-
232C serial interface and 
host-specific software. Sys­
tem hardware includes trig­
ger recognition, event 
recognizers (i.e ., processor 
address, processor data 
and status, and logic 
module signals), user-selec­
table emulation clock, and 
8K bytes of parity-protected 
RAMs. Programmable wait 
states, three trace modes, 
diagnostics, and a software 
interface with menus, 
high-level command lan­
guage, and utilities are 
standard. 

Options include memory 
expansion and communi­
cation and logic modules. 
Complete specifications are 
available from Microcosm 
Inc.. 1679 Enterprise Plaza, 
POB 624, Hillsboro, OR 
97123, (503) 648-6500. 
Circle 693 on inquiry card. 

Data Line Monitor 
Meta scope, a high­

performance data line 
monitor, can display and 
store data in asynchronous 

or bit- and byte-oriented 
synchronous formats at 
speeds ranging from 1 10 to 
19,200 bps. This hard­
ware/software combina­
tion has a pattern-match 
trigger with pre- and post­
trigger capabilities. Data 
capture of up to 4K bytes 
with floppy-disk storage 
and retrieval is possible, 
and a programmable host­
emulation mode allows the 
Apple to function as a 
communications controller 
capable of generating poll­
ing sequences with reply. 
Metascope will generate 
synchronous clock signals 
in the host-emulation 
mode, eliminating the need 
for modem emulators. Half­
and full-duplex displays 
and ASCII , EBCDIC and 
hexadecimal display for­
mats comprise its other 
abilities. 

Metascope works with 
Apple and Franklin com­
puters. With documenta­
tion and software, it costs 
S895. Contact Metatek 
Inc., 12525 Hummingbird 
St. NW, POB 33129, Min­
neapolis, MN 55433, (612) 
571-7319. 
Circle 694 on inquiry card. 

Physics Lab 
Interfaces 

Cross Educational Soft­
ware has introduced 
physics lab interfaces for 
classroom experiments. 
The interfaces. Heat Light, 
and Sound, are designed 
for the Apple. They come 
with a kit of parts that con­
nect . to the Apple game 
port, a disk for calibration. 
and documentation for 
several experiments. Each 
program costs S60. 



Light experiments in­
clude timing a pendulum, 
measuring the acceleration 
of gravity. measuring light 
intensity, and the efficiency 
of a light bulb. Four photo­
transistors are provided. 
Graphing temperature ver­
sus time, thermal radiation, 
cooling CUNes, and specific 
heat make up the Heat ex­
periments. Heat comes 
with four thermistors. 
Sound experiments involve 
sound intensity, simulated 
oscilloscope, and Fourier 
spectrum analyzer . A 
speaker, microphone, po­
tentiometer, transistors, 
and a capacitor are provid­
ed. 

For more information, 
contact Cross Educational 
Software, POB 1536, Rus­
ton, LA 71270, (318) 
255-8921. 
Circle 695 on inquiry card. 

IBM Color 
Graphics System 

The Cono#Graph color 
graphics system for the IBM 
PC is made up of the 
Cono#Graph Adapter, the 
Cono#Gen graphics-pro­
cessing module , and 
Cono-Lib software. The 
Adapter substitutes for the 
IBM graphics card and pro­
vides 256 colors from a 
palette of 16. It supports 
resolutions of 320 and 640 
by 200; the alphanumeric 
modes are 80 or 40 by 25. 
It comes with 128K bytes 
of graphiCS memory and 
IBM-compatible character 
and graphics modes. As 
many as four graphics 
pages can be achieved, 
depending upon display 
resolution. Each page may 
be selected for display and, 

What's Ne",,? 

while one is displayed, the 
others may be modified. 
The Cono#Color Adapter 
has a light-pen interface 
capable of reso lving ± 1 
pixel and an interface to 
the Cono#Gen graphics 
processor. 

Featuring a dedicated 
Motorola 6809 processor, 
Cono#Gen has high-speed 
hardware generators for 
vectors, circles, ellipses, and 
conic CUNes at speeds up 
to 800,000 pixels per sec­
ond. It provides a 2K by 2K 
addressable area, rectangle 
fill, and line texturing. It's 
supplied with Cono-Lib, an 
extensive library of sub­
routines for scaling, rota-

tion, fill, image creation, 
labeling, and recall. Cono­
Lib runs under PC-DOS 
and works with Pascal. 
BASIC C FORTRAN, or 
assembly language. 

The complete Cono# 
Graph system fills a single 
IBM expansion slot. The 
Cono#Color Adapter is 
5895 . Cono#Gen costs 
5745, including the soft­
ware. The software alone 
is 5125. Full details are 
available from Cono­
graphic Corp., 2268 
Golden Circle, Newport 
Beach, CA 92660, (714) 
650-2666. 

Circle 696 on inquiry card. 

Add-ons Enhance Hero's Image 
Perbotics markets three expansion, while the 44K 

add-ons for Heath's Hero I board incorporates an RS-
robot: an 8K-byte RAM/ 232C-compatible port that 
communications board, a lets the Hero communicate 
44K-byte RAM/communi- with a computer. Per-
cations board, and a soft- botics' cassette-based soft-
ware package. The 8K- ware provides load and 
byte RAM comes with 20 dump routines for down-
sockets for individualized loading and storing pro-

grams through the RS-
232C port and a memory 
verification routine. 

The 8K- and 44K-byte 
boards cost 5395 and 
5795, respectively. The 
software is 549. Order 
these products factory­
direct from Perbotics, 21 1 
Costa Mesa St., Costa 
Mesa, CA 92627, (714) 
845-9294. 
Circle 697 on inquiry card. 

CP/M Processor 
Works with TI 99/4A 

The Morning Star CP/M 
Processor gives TI 99/4A 
owners the ability to run 
CP/M programs. This de­
vice contains as-MHz 
8085 microprocessor, 64K 
bytes of RAM and an 
8K-byte operating system. 
Connections are made by 
slipping the CP/M Pro­
cessor into the TI 99/4A 's 
expansion box. 

The CP/M Processor 
costs 5595. For full details, 
contact Morning Star Soft­
ware, 4325 109th Ave., 
Beaverton, OR 97005, 
(800) 824-2412; in 
Oregon, (503) 646-4695 . 
Circle 698 on inquiry card. 

Device Guards Entry 
to Computers 

Lineguard 3000 from 
Western Datacom inter­
cepts all incoming com­
puter access calls and re­
quests identification codes 
from callers. Lineguard 
searches its memory to 
verify code numbers and 
denies access to the com­
puter if its search proves 
fruitless . If the verification is 
completed, Lineguard calls 
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back and connects the 
caller to the computer. 
Communication is through 
the caller's display. Line­
guard scans two incoming 
lines and is compatible 
with asynchronous dial-up 
modems and protocols. 
Failed entry attempts are 

permanently recorded for 
evaluation. 

Lineguard costs $945. 
For more information, con­
tact Western Datacom 
Co. , 5083 Market St., 
Youngstown, OH 44512, 
(216) 788-6583. 
Circle 700 on inquiry card. 

Weather Sensing Package 

HA WS, Home Auto­
matic Weather Station, is 
designed for the Com­
modore 64 and VIC-20. 
HAWS has an external 
sensing device that lets 
you monitor weather con­
ditions inside or outside 
your home. You can in­
teract and analyze input 
for predicting changing 
weather conditions and 
rating your forecasting 
abilities. 
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HAWS costs $ 199.95, 
complete with sensor, 
cassette or floppy-disk soft­
ware, connecting cable, 
and manual. Address 
dealer and customer in­
quiries to Vaisala Inc. , 
Consumer Products, 2 
Tower Office Park , 
Woburn, MA 01801 , 
(617) 933-4500. 
Circle 701 on inquiry card. 

SOFTWARE 

Leading Edge of IBM 
PC Word Processing 

The recently introduced 
Leading Edge Word Pro­
cessor for the IBM Personal 
Computer is said to be easy 
to learn. Priced at less than 
$ 300, this word processor 
lets you print your docu­
ments in color. Standard 
editing features include 
single-keystroke character 
or block insert, delete by 
character or block, delete 
recall, and search and re­
place. You can set tab 
stops, margins, spacing, 
page length, and pitch and 
place format lines any­
where in a document. A 

, split-screen feature lets you 
review more than one doc­
ument on the same screen. 

Also standard are the 
ability to insert date or time 
in text. a change-case 
mode that permits altering 
a character from uppercase 
to lowercase or vice versa 
without retyping, transpo-

" sition of characters for 
reversing common typos, 
and the ability to jump to 
any page in a document. 
One built-in feature lets 
you move the cursor by 
character to the beginning 
or end of the document; 
you can also move the cur­
sor by previous or . next 
word, line, sentence, 
screen, or page. 

Text attributes include in­
dent. reverse indent. center 
column, decimal tabs, and 
word wrap. Boldface, 
double-width characters, 
strike-through, super- and 
subscripts, underline, dou­
ble underline, a variety of 
character fonts, and justi-

fied type are among the 
print features available. 
You can print a text screen, 
sections of a text screen, or 
an entire document. 

For complete details, 
contact Leading Edge 
Products Inc.. 21 Highland 
Circle, Needham Heights, 
MA 02194, (800) 343-
3436; in Massachusetss, 
(617) 449-4655. 
Circle 702 on inquiry card. 

Modula-2 for IBM PC 
Modula-2 for the IBM 

Personal Computer is avail­
able from Volition Systems. 
This version uses standard 
software modules and 
separate compilation with 
automatic control. It comes 
with a comprehensive 
module library, a compiler, 
and tutorials. Modula-2 
features low-level machine 
access, real-time control, 
concurrent processes, and 
type-secure separate com­
pilation with automatic 
version control. Highlights 
include communication be­
tween the compiler and 
editor, which reduces de­
velopment time, dynam­
ically linked modules, and a 
user-friendly interface and 
prompts. Real-number and 
transcendental mathe­
matical support are pro­
vided by the 8087 numer­
ics processor, and interrupt­
handling is fully supported. 
The Modula library pro­
vides console 110, random­
access files, disk-directory 
operations, format conver­
sion, strings, decimal arith­
metic. storage manage­
ment. program execution, 
and process scheduling. 
Programs written in Voli­
tion Systems' Modula-2 are 



said to be directly portable 
from the IBM PC environ­
ment to the Apple. 

Volition currently sup­
plies Modu/a-2 for the Ap­
ple II under Apple Pasca l, 
the Apple III running SOS, 
and as part of a complete 
software system for com­
puters based on 8080/Z80 
and 68000 micropro­
cessors . The complete 
Modu/a-2 system for the 
IBM PC includes Pasca l and 
Modu/a-2 compilers, a 
module library, an ad­
vanced system editor, a 
p-N/X command shell that 
provides a Unix-like pro­
gramming environment. 
and a set of utility pro­
grams. It costs $ 595; 
educationa l, retailer, and 
distributor discounts are 
available. Contact Volition 
Systems, POB 1236, Del 
Mar, CA 92014, (619) 
481-2286. 
Circle 703 on inquiry card. 

Health Check Offers 
Advice 

A computerized hea/th­
risk-appraisal program de­
signed to make individuals 
more aware of the dif­
ference various health risks 
can make in their lives is 
available from the Rhode 
Island D epartment of 
Hea lth . Th e Wellness 
Check is suitable for use in 
hospitals, state and loca l 
hea lth departments, com­
panies, schoo ls, and 
health maintenance organ­
iza tions. It consists of a 
questionnaire covering a 
broad range of lifestyle 
topics. Responses to the 
questionnaire are fed into 
a computer, and with in a 
few minute s an in-

What's Ne1lV? 

dividualized printout 
assessing the respondent's 
health is produced. Advice 
is offered on how to re­
duce health risks outlined 
in the report. 

Wellness Check is w rit­
ten in BASIC and runs on 
Apple II Plus/lle, IBM PC 
and PC XL and Radio 
Shack TRS-80 Model II , 12 , 
and 16 computers. It costs 

$ 250, which includes 
comp lementa ry educa­
tional materials for adults 
and teenagers. It can be 
ordered from the Office of 
Hea lth Promotion, Rhode 
Island Department of 
Hea lth, 75 Davis St.. Provi­
dence, RI 02908, (40 I) 
277-6957. 
Circle 704 on inquiry card. 

Word Processor and Database Manager for 
Commodore 64 

Mirage Concepts is mar­
keting a word processor 
and a database manager 
for the Commodore 64. 
The database manager wil l 
store, search, sort, retrieve, 
display, ca lculate, and print 
reports, lists, and mailing 
labels. It features free-form 
design and input. the abi li­
ty to sort on any field or 
level, ca lculated fields, and 
system parameters large 
enough for most file func­
tions. It can accommodate 
65,535 records per file , 
2000 characters and 200 

fields per record, and 250 
characters per field. 

the word processor pro­
duces an 80-co/umn dis­
play without additional 
hardware . It has true 
word-wrap, more than 70 
Single-stroke commands, 
search and replace opera­
tions, block functions, 
macro instructions that per­
mit it to work with a varie­
ty of printers, and printed 
page, line, and character 
counters. Text can be for­
matted onscreen exactly as 
it is to appear in hard copy. 

A high-resolution monitor 
is recommended but not 
required. 

Both programs are writ­
ten in machine language 
and interface with each 
other. The suggested list 
price for each program is 
$99, including documenta­
tion with tutorials . For ad­
ditional information, con­
tact Mirage Concepts Inc .. 
Number 106, 25 19 West 
Shaw, Fresno, CA 937 1 I , 
(202) 227-8369. 
Circle 705 on inquiry card. 

CP/M Recovery 
Program 

Lion Micro Systems' 
CP/M Recovery eliminates 
data and text loss in com­
puter memory due to sys­
tem crashes, program or 
operator errors, failure to 
back up, and disk failures 
or unexpected full-disk con­
ditions. This user-friendly 
program lets you recover 
memory, conduct editing 
on data within memory 
(including control charac­
ters), and save data to a 
disk file . 

CP/M Recovery works 
with sing/e- or multiuser 
systems. It costs $ 99 and is 
available from Lion Micro 
Systems / In-Sync Systems 
Inc., Suite 501, 1900 Pacific 
Ave, Dallas, TX 75201. 
(214) 760-9120. 
Circle 706 on inquiry card. 

Spelling Teacher 
A program ca lled Spell­

ing Teacher for the NEC 
PC8000 can be ordered 
directly from Computech. 
For each session, the pro­
gram confronts your child 
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with 25 spelling problems. 
Misspelled words are the 
first words presented dur­
ing the next session. The 
program contains a 
password security system 
and four word files, each 
representing a different skill 
level. Word files can be 
changed and modified. 
Program options include 
the ability to display a bar 
chart representing the 

Home 
Management Series 
A home management 

system from Douthett En­
terprises, Silversoft com­
prises budget calendar, 
word processing, and per­
sonal portfolio programs. 
Each program runs on 
1 28K-byte IBM Personal 
Computers and offers self­
documenting prompts and 
error messages. The Silver­
budget program is a 
double-entry accounting 
system with 240 cate­
gories, unlimited transac­
tions, and check reconcilia­
tion. It can handle multiple 
checkbooks and features a 
flexible search function and 
transaction calendar. Silver­
calendar provides multidi­
mensional scheduling of 

scores of the last 10 ses­
sions. 

The Spelling Teacher re­
quires one disk drive, 32K 
bytes of memory, and a 
monochrome or color dis­
play. It costs 539.95 and 
can be purchased from 
Computech, POB 7000-
309, Redondo Beach, CA 
90277. 
Circle 707 on inquiry card. 

240 appointments. It 
locates time conflicts, avail­
able time, and automatical­
ly repeating appointments. 

The Silverwriter word 
processor can create mail­
ing lists and build Micropro 
Wordstar- and Mailmerge­
compatible files. It indexes 
by first and last name, city, 
state, zip code, or country, 
and it can merge letters 
and reports with mail lists. 

Silverfolio 's complete 
portfolio of personal worth 
and a range of financial 
functions lets you keep a 
descriptive inventory of in­
surance policies, personal 
property, stocks, assets, 
real estate, and valuables. 
In addition, it can produce 
net-worth statements and 
amortization schedules. 

Each program works 
with floppy- or hard-disk 
drives and requires a printer 
and CP/M-86. Contact 
Douthett Enterprises Inc.. 
Suite 1, 906 North Main, 
Wichita, KS 67203, (316) 
262-1040. 
Circle 708 on inquiry card. 

Accounting for the 
IBM PC 

Certiflex Business Ac­
counting Software for the 
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IBM Personal Computer 
and PC XT is written in 
Microsoft BASIC and 
operates under PC-DOS. 
Available packages include 
general ledger, accounts 
payable with check writ­
ing, accounts receivable 
with billing, inventory con­
trol and management 
payroll with check writing, 
and fixed assets/deprecia­
tion . All Certiflex packages 
are menu-driven and com­
patible with XT, Davong, 
Corvus, and other hard­
disk drives. These programs 
are said to be designed by 
certified public accountants 
for operation by individuals 
with no prior computer ex­
perience. 

The suggested retail 
price for each package is 
5549, which includes a 
manual. telephone sup­
port, and a two-year war­
ranty. For the name of 
your nearest Certiflex 
dealer, contact Computer 
Program Associates, 2526 
Manana Dr., Dallas, TX 
75220, (214) 350-2361 . 
Circle 709 on inquiry card. 

Matchpoint for 
MS-DOS and CP/M-86 

American Compusoft is 
marketing a program that 
lets MS-DOS users run 
CP/M-86 software. Match­
pointl86 features a File 
Commingle mode that lets 
you call for information 
stored in CP/M-86 format 
and use it while operating 
MS-DOS, and vice versa, 
which makes it possible to 
run two operating systems 
simultaneously. When 
your program is finished, 
your computer automati­
cally returns to MS-DOS. 

Matchpoint/86 does not 
require hardware altera­
tions or conversion equip­
ment because it resides in 
8K bytes of RAM. It works 
with floppy or hard disks. 
The suggested retail price is 
599. For more information, 
contact American Compu­
soft, 23 1 1 3 Plaza Pointe 
Dr., Laguna Hills, CA 
92653, (800) 235-7049; in 
California, (800) 235-2394 
or (714) 472-8186. 
Circle 710 on inquiry card. 

Brainstorm Your Way 
Through Problems 
Soft Path Systems' Brain­

stormer helps you generate 
potential solutions to com­
plex problems. Potential 
a pplications in c lude 
discovering new products, 
targeting markets, and ex­
ploring organizational 
problems. Brainstormer 
works by building a 
description of a problem in 
terms of themes and varia­
tions that affect its solution. 
You refine the process by 
controlling the occurrence 
of palticular themes and 
variations until a sufficient 
amount of potential 
strategies are produced. 
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Brainstormer requires 
MBAS/C two single-den­
sity single-sided 5 Y4 -inch 
disk drives, and 48K bytes 
of memory. It 's available 
for the Radio Shack TRS-80 
Modell/III and IV and 
CP/M compute rs with 
80-co /umn screens, such as 

the Apple II , Osborne I, 
and Kaypro II . Available for 
$ 50 directly from Soft Path 
Systems, Chpshire House, 
105 North Adams, Eu­
gene, OR 97402, (503) 
342-3439. 
Circle 711 on inquiry card . 

CHIPS 

CMOS ROM and Static Column RAM 
Fujitsu Microelectronics' 

MB83256 is a 256K-bit 
CMOS static ROM orga­
nized as 32,768 eight-bit 
words. It offers twice the 
memory capacity of a 
I 28K-bit ROM in a JEDEC­
compatible 28-pin DIP. Key 
specifications include 
250-ns access time, active 
power dissipation to less 
than 83 mW, TTL compati­
bility, single 5-volt supply, 
and fully static operation. 
The MB83256 is designed 
for large memory capacity 
and high-speed, low­
power environments, such 
as character generation 
and large vo lume firmware 
storage. 

Also available from Fujit­
su is the MB8281 Static 

Column Dynamic RAM. 
Offering low power con­
sumption and high-density 
capabil ities, this DRAM fea­
tures a 64K- by I-bit organ­
ization, a column-address 
access time of 55 ns, a 
60-ns cycle time, a chip­
se lect access time of 20 ns, 
and 120-ns row-access 
strobe time. Power con­
sumption is 28 mW (stand­
by) and 440 mW (static 
mode). 

For full details, contact 
your loca l Fujitsu Micro­
electronics sa les office. Fu­
jitsu Microelectronics, 3320 
Scott Blvd., Santa Clara, CA 
95070, (800) 553-2000; in 
California, (408) 866-5600. 
Circle 712 on inquiry card. 

16-Bit CMOS 
Microprocessor 

Harris Semiconductor 
CMOS Digital Products Di­
vision has announced a 
high-performance 16-bit 
CMOS microprocessor, the 
80C86. The 80C86 is said 
to be a completely compat­
ible CMOS alternative to 
the Intel HMOS 8086. Fea­
turing a static deSign that 
allows it to be operated 
from DC to 5 MHz, the 
80C86 permits Single-step 
debugging, a standby 
power supply current of 
500 microamperes over the 
full operating temperature 
and vo ltage ranges, and 
an operating current of 10 
mA/MHz. For maximum 
power reduction, the 
80C86's system clock can 
be stopped with all power 
requirements falling to the 
standby level. 500 p.A. The 
80C86 comes in industry­
standard 40-pin 0.6-inch 
center ceramic and plastic 
DIP packages for commer­
cia l, industrial, and military 
markets. It's available with 
a 5-MHz operating fre­
quency. An 8-MHz version 
wi ll be offered. 

A complete family of 
support peripherals is avail­
able for the 80C86, includ­
ing a programmable inter­
va l timer and a priority 
interrupt contro ller . In 
I DO-unit lots, pricing begins 
at $3 1.25 each for the plas­
tic package. Contact Harris 
Corp., Semiconductor Sec­
tor, POB 883, Melbourne, 
FL 32901. 
Circle 713 on inquiry card. 

MOS ROM Features 
Page Mode Function 

Signetics Corporation 
has introduced a 64K-byte 

MOS ROM that doubles 
the effective memory capa­
city in video game car­
tridges. The 26S64 's page 
mode incorporates an 
address-decoding tech­
nique that permits auto­
matic selection of two 
4K-byte memory banks, 
which is billed as being 
twice the firmware capaci­
ty of industry-standa rd 
32K-byte ROMs. Its bank­
select addresses trigger a 
latch that function ally 
serves as the thirteenth ad­
dress bit for the 8K-byte 
memory. (The bank-select 
address locations must be 
programmed as no-ops.) 
Other features include high 
noise immunity, 550 mW 
power dissipation (max­
imum) , and a 450-ns ac­
cess time. 

The 26S64 is made with 
N-channel silicon gate 
MOS technology using 
3-micron design rules. It is 
TTL-compatible and re­
quires a single + S-volt 
power supply. It comes in a 
24-pin plastic DIP rated for 
0 0 to 70 0 temperature 
range operation. In com­
mercial quantities, it costs 
$ 3.85. Contact the MOS 
ROM Product Marketing 
Manager, Signetics Corp., 
Mail Bin 1437,8 11 East 
Arques Ave., POB 3409, 
Sunnyvale, CA 94088, 
(408) 746-1755. 
Circle 714 on inquiry card. 

DUARTs Have 
Independent 

Channels 
Motorola is marketing a 

pair of Dual Universal 
Asynchronous Receivers/ 
Transmitters (DUARTs}, the 
MC6868I and the 2681. 
These devices provide two 
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independent full-duplex 
asynchronous receiver/ 
transmitter channels, quad­
ruple-buffered receivers, 
and multipurpose I/O ports. 
They can be used in polled 
or interrupt-driven systems, 
and each device provides 
flow-control capabilities to 
disable a remote transmit­
ter when the receiving 
unit's buffer is full. Each 
receiver/transmitter can 
have independent operat­
ing speeds, selected from 
one of 18 fixed data rates 
ranging from 50 to 38,400 
bps, derived from an inter­
nal data-rate generator, a 
1 6X clock derived from a 
16-bit programmable mUlti­
function counter/timer, or 
an external 1 X or 16X 
clock. Data transfers can 
take place at up to 1 million 
bps for a 1 X clock or up to 
125,000 bps for a 16X 
clock. Other features in­
clude local and remote 
loopback modes and an 
automatic wake-up mode 
that permits blocks of data 
to be sent to targeted slave 
processors among a group 
of slaves in multidrop or 
multiprocessor systems. 

The MC68681 works 
with Motorola'S M68000 
family, while the 2681 in­
terfaces with non-M68000 
family microprocessors. 
80th have 8-bit output 
ports; however, the 
MC68681 has a 6-bit input 
port and the 2681 offers a 
7-bit port. 

In quantities of 100, 
these DUARTs cost 520.45 
in 40-pin ceramic pack­
ages. Plastic packaging is 
also offered. A 28-pin ver­
sion of the 2681 with a 
I -bit input port and a 2-bit 
output port, called the 
2682, is also available. For 
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further information, con­
tact Motorola Inc., MOS 
Microprocessor Division, 
3501 Ed Bluestein Blvd ., 
Austin, TX 78721. 
Circle 7 J 5 on inquiry card. 

Cache and Memory 
Management 

Standard on zao,ooo 
Zilog's 32-bit Z80,000 of­

fers an on-chip cache, 
memory management. 
and the ability to execute 
up to 5 million instructions 
per second. Designed for 
clock speeds ranging from 
10 to 25 MHz, this Chip fea­
tures full 32-bit architecture 
and implementation, a 
complete 32-bit instruction 
set. 32-bit internal and ex­
ternal data paths, and full 
support for 32-bit data 
types. 

Fully compatible with 
the Z8000 family, the 
Z80,000 comes with 4 
gigabytes of directly ad­
dressable memory and 
three selectable address 
modes: 32-bit linear, 32-bit 
segmented, arid 16-bit 
compact. Data types sup­
ported include bit. bit field, 
logical value, signed in­
teger, and string. In the 
compact mode, addresses 
are 16 bits. All addresses in 
the linear mode are 32 bits, 
while in the segmented 
mode the addresses. are 
divided into either a IS-bit 
segment within a 16-bit 
segment offset or a 7-bit 
segment with a 24-bit seg­
ment offset. Other speci­
fications include sixteen 
32-bit general-purpose reg­
isters, two arithmetic and 
logic units, privileged in­
struction trap s and 

memory-protection-viola­
tion traps, two main oper­
ating modes supported by 
separate stacks, and vec­
tored, nonvectored, and 
nonmaskable interrupts. 

The Z80,000, an NMOS 
chip with 2-micron geo­
metries, is housed in a 

68-pin JEDEC 8 leaderless 
package. In 1000-unit lots, 
it costs 5150. Complete 
specifications are available 
from Zilog, 13 1 5 Campbell 
Ave., Campbell , CA 
95008, (408) 370-8000. 
Circle 7 J 6 on inquiry card. 

FOREIGN 

Interface Puts Commodore on Air 
The Com-In 64 interface 

turns your Commodore 64 
into a radio-communica­
tions terminal. Available 
from Computer World 
Holland, this interface gives 
the Commodore baudot. 
Morse code, ASCII, slow­
scan television, half-duplex, 
program transmit. and 
word-processing capabil­
ities . Com-In 64 comes 
with a ROM-based ma­
chine-language program 
that recognizes more than 
60 commands, provides a 
full-screen editor, and sup­
ports hard-copy printout 
and disk or cassette saves . 

Com-In 64 features ASCII 
program receive and trans­
mit. a built-in AFSK (audio-

frequency shift keying) 
generator, seven 80-char­
acter message buffers with 
display, print. and write op­
tions, a tone generator, an 
auto transmit/receive 
switch for telephone/tele­
graph lines, and four CW 
(continuous wave) identifi­
cation lines. The modem is 
a 300-bps half-duplex with 
automatic Bell/CC/TT selec­
tion . 

The Com-In 64 costs 
$ 179, including ROM­
based software, required 
hardware, power supply, 
an English-language user 
manual, schematic dia­
gram, and two program 
listings. Contact Computer 
World Holland, Hilvert-



sweg 99, 1214 JB Hiver­
sum, Holland; tel: 31-
3512633; Telex: 43776 IN­
CO NL. 
Circle 717 on inquiry card. 

Software for School 
Administrators 

Vertical Software Sys­
tems markets a series of ap­
plications packages de­
signed for school board/dis­
trict administrators. STIVS is 
a transportation-manage­
ment program featuring 
bus-load simulation and 
student-data and fleet-data 
maintenance. MCNS is a 
media-center management 
program that includes pro­
visions for media catalog 
generation and material­
lending and booking con­
trol. ACNS, a fixed-asset 
management and control 
system, is also available. 

These programs are pro­
duced with the C language 
and are executable under 
CP/M 2.2, CP/M-86, and 
MS-DOS. For full details, 
contact Vertical Software 
Systems Ltd., 118 Song 
Meadoway, Willowdale, 
Ontario, M2H 2T7, Can­
ada, (416) 497-6854. 
Circle 718 on inquiry card. 

Interactive Ouery 
Lang~age Runs on 

CP/M 
The Automated Office 

has announced the fourth 
generation of Microtrieve, 
a high-level interactive 
query language for CP/M 
computers, modeled on 
DEC's Datatrieve. Micro­
trieve lets inexperienced 
computer operators ex­
tract. sort, and report data 

What's Ne1M? 
from fixed-record-Iength 
files created by most appli­
cation packages or from a 
text editor. This language 
accepts English-like com­
mands. For complete infor­
mation, address inquiries to 

The Automated Office Pty. 
Ltd., POB 490, Chats­
wood, New South Wales 
2067, Australia; tel: (02) 
411 1892. 
Circle 719 on inquiry card. 

ZB001-based Microcomputer 
The MCTZ CPU I is the operational software. The 

first in a series of single- CPU I costs 12050. For 
board computers from complete specifica tions, 
MMG Consultants Ltd . The contact MMG Consul-
CPU I is targeted at OEMs 
and systems builders who 
require a compact comput­
er capable of expansion by 
means of a 16-bit bus. The 
CPU I is based on the 
double-Europa format and 
the 4-MHz Z800 I micro­
processor. It features a 
Z8010 MMU, a Z8016 
dual-channel DMA con­
troller, a Z8030 synchro­
nous/asynchronous dual­
channel seria l controller, 
and the AM951 1 A chip for 
floating-point and trigono­
metric functions. Standard 
equipment includes 128K 
bytes of RAM sockets for 
16K bytes of EPROM facil­
ities for single-step and 
stop, DIN 416 I 2 type B in­
direct connectors, and 

tants, 19. St. Andrews Rd., 
Great Malvern, Worcester, 
WR 14 3PR. England; tel: 
Malvern (06845) 63555. 
Circle 720 on inquiry card. 

Apple Boards 
U-Microcomputers re­

cently introduced four 
Applebus cards: U-Print 16, 
U-Talk , U-4Disc. and 
U-Cent. The U-Print 1 6 pro­
vides parallel or serial inter­
facing for connecting 
printers. It has a 16K-byte 
buffer and can print 
graphics directly to Epson 
and Apple dot-matrix 
printers. The U-Talk speech 
synthesizer uses the Na­
tional Semiconductor 

Digitalker. A disk controller, 
the U-4Disc allows up to 
four drives to be connected 
to the Apple . U-Cent is a 
Centronics-type parallel 
printer interface. For further 
information, contact 
U-Microcomputers Ltd ., 
Winstanley Indu st rial 
Estate, Long Lane, War­
rington, Cheshire WA2 
8PR, England; tel : 0925 
541 t 7; Telex: 629279 
U-MICRO G. 
Circle 721 on inquiry card. 

Lrn 
SERIAL 

INTERF~E 

Serial Interface 
Connects Parallel 

Printers 

• , 

The Model 8200 serial 
interface from Mikrocom­
putertechnik lets you con­
nect most Centronics-type 
parallel printers to comput­
ers with RS-232C output. In 
its learning mode, the 
Model 8200 automatically 
detects a serial computer's 
data rates, number of data 
and stop bits, and parity 
and adapts itself to the 
various pin-outs. After in­
stallation, which can be re­
peated whenever param­
eters change, all param­
eters are permanently 
stored in EEROM. Up to 15 
code changes can be se­
lected in a simple dialogue. 
The following parameters 
are automatically detected 
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by this interface: 7 or 8 
data bits; even, odd, or no 
parity; 1, 1.5, and 2 stop 
bits; and 1 50, 300, 600, 
1200, 2400, 4800, and 
9600 bps. 

The Model 8200 serial 
interface costs $ 125 ; 

volume discounts are avail­
able. Dealer inquiries are in­
vited. Contact Mikrocom­
putertechnik, Winch en­
bachstr. 3A. 0-5600 Wup­
pertal 2, West Germany; 
tel : 0202 5 1044. 
Circle 722 on inquiry card . 

Network Switching Node 

Develnet is a network of 
switching nodes providing 
local-network and distri­
buted switching capabil­
ities. Each node supports 
up to 248 data lines with a 
throughput of 24 million 
bps. Up to 64 Develnets 
can be interconnected in a 
hierarchical network. Asyn­
chronous and synchro­
nous speeds to 19,200 bps 
are supported by means of 
twisted-pair wire or local 
RS-232C cables to the 
nodes. Other features in­
clude intelligent line cards 
and data sets, redundant 
backup hardware, integral 
statistical multiplexers, pro­
tocol converters, gateways 
to Ethernet and X.25 net­
works, and an English-like 
command language for 
network configuration. 
Further details are available 
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from Develcon Electronics 
Ltd., 856 51 st St. E, Saska­
toon, Saskatchewan S7K 
5C7, Canada, (306) 664-
3777 . 
Circle 723 on inquiry card. 

SYSTEMS 

Briefcase-size 
Workslate 

Convergent Technolo­
gies' Workslate combines 
portable computing pow­
er, information storage, 
and business programs in a 
package small enough to 
fit into a briefcase. Built 
around an 8-bit CMOS 
microprocessor, the Work­
slate comes with 64K bytes 
of ROM 16K bytes of 
RAM an integral microcas­
sette recorder, a 46-charac­
ter by 16-line LCD display, 

an internal 300-bps mo­
dem with auto-dial and 
auto-answer, and a 9600-
bps serial interface port. It's 
powered by four AA alka­
line cells or an AC re­
charger. Standard features 
include an internal clock, 
edit functions , and a 
calculator. 

A business worksheet 
with integrated date, time, 
and communications func­
tions and a variety of 
microcassette tapes for 
general business, vertical 
market. and personal appli­
cations are offered. A serial 
printer featuring multi­
colors, 90-degree printing, 
and formed characters is 
available as well . The 
Workslate costs $895. The 
printer is $250, and soft­
ware prices range from 
$ 19.95 to $49.95. Volume 
shipments begin in 
January. For more infor­
mation, contact Conver­
gent Technologies, 795 
Kifer Rd., Sunnyvale, CA 
94086, (408) 732-
2310. 
Circle 724 on inquiry card . 

Honeywell 6/20 
Supports Four Users 

Honeywell's Microsys­
tem 6/20 supports up to 
four users, targeting it di­
rectly at the departmental 
office system and small­
business market. The basic 
6/20 contains a 16-bit 
Honeywell Micro 6 proces­
sor, up to 1 megabyte of 
main memory, 650K bytes 
of 5 V4 -inch floppy-disk stor­
age, a 40-megabyte hard­
disk featuring 20 mega­
bytes of removable media, 
an open slot. and five RS-
422A ports that are adap­
table to RS-232C devices. 

The GCOS 6 MOD 400 
operating system, used in 
Honeywell 16- and 32-bit 
DPS 6 computers, is stan­
dard. GCOS 6 MOD 400 is 
menu-driven and supports 
transaction processing, 
data entry, office automa­
tion, terminal emulation, 
program development, 
and communications soft­
ware. 

The 6/20's communica­
tions features let it seNe as 
an endpoint for several 
workstations in larger 
Honeywell or IBM informa­
tion-processing networks, 
such as those using DSA 
and SNA protocols. In addi­
tion to these abilities, the 
6/20 can provide electronic 
mail, BSC and pre-OSA 
communications, and tele­
type emulation . 

A number of office-auto­
mation and data-entry 
packages to integrate sys­
tem and applications soft­
ware with the 6/20 are 
available. Other options in­
clude three dot-matrix and 
two letter-quality printers, a 
dual-line asynchro­
nous/synchronous com­
munications controller, and 
a second 40-megabyte 
disk. The basic 6/20 costs 
$ 17,000. Workstations 
configurable for the system 
sta rt at $ 795. The printers 
begin at $ 1195. For more 
information, contact 
Honeywell Inc. , U.S. Mar­
keting and SeNices Group, 
200 Smith St.. Waltham, 
MA 02154 , (617) 
895-3658. 
Circle 725 on inquiry card . 

BBC Computer 
Available In U.S. 

The Acorn BBC com­
puter is now available in 



the United States through 
Fourth Dimension . This 
2-MHz 6502-based micro­
computer comes with 32K 
by tes of RAM 32K bytes of 
ROM a 73-key QWERTY 
keyboard w ith 10 user-de­
finable function keys, a 
three-voice music synthe­
sizer with full sound en­
velope, and a speech-gen­
eration system . Rear-panel 
connections are provided 
for UHF out video out 
RGB monitor, audiocas­
sette, and a local-area net­
w ork. The built-in RS-423A 
serial interface, an RS-232C 
interface enhanced for 
speed and distance, has 
softwa re-selectable data 
rates ranging from 75 to 
19,200 bps. A floppy-disk 
interface and four 12-bit 
analog input channels are 
standard. 

NTSC television output 
RGB video output for color 
monitors, and mono­
chrome monitors compose 
the video-display options. 
Among the display modes 
available are 40 by 22 Tele­
text, 160 by 200 four- or 
16-color graphics and 20 
by 25 text, and 640 by 
200 two-color graphics 
and 80 by 25 text. 

A 16K-by te BASIC inter­
preter in ROM comes w ith 
the BBC . This interpreter 
has a 6502 assembler that 
permits BASIC statements 
to be mixed w ith 6502 
assembly language and 
such extensions as local 
va riables, subroutines that 
pass parameters, and recur­
sion. Also in ROM is View, 
a 16K-byte word pro­
cessor. View provides 
global and selective format­
ting; search, change, and 
replace facilities; adjustable 
tab stops; and automatic 

Whal's New? 

page numbering. 
Optional expansion ca­

pabilities include a second 
6502 or Z80B processor 
w ith 64K bytes of RAM 
and a National Semicon­
ductor 16032 Chip. The 
Acorn BBC computer be­
gins at $995 . Dealer in­
quiries are invited. For fur­
ther details, contact Fourth 
Dimension Systems, 1 101 
South Grand Ave., Santa 
Ana, CA 92705, (714) 
835-6202 . 
Circle 726 on inquiry card. 

Group Computer 
Handles InformatIon 

Needs 
Sy kes D atatroni cs ' 

Genus-GC Group Comput­
er and its complementa ry 
software are targeted at 
the information-handling 
needs of managers, group 
or team leaders, and the 
people they manage. This 
mUltiu se r, multita sking 
desktop computer per­
forms traditional data-pro­
cessing functions, connects 
to a variety of terminal de­
vices, and allow s data from 
a number of sources to be 
gathered and interfaced 
w ith existing data streams 
and formats. All data, 
which is fully secured, can 
be reformatted to meet in­
dividual requirements by 
means of an optional soft­
w are " forms" package. 

This software permits user 
definition and implementa­
tion of a complete informa­
tion system that includes 
input file management 
and output processing. 
Sykes has also developed 
software that provides 
basic call-costing account­
ing functions for up to 
2000 lines. Called Tele­
miser, this program can 
store more than 50,000 call 
records . 

Some of Genus-GCs 
technical specifications are 
68B09E processing power, 
256K bytes of DRAM with 
parity error correction, real­
time clock, PABX-oriented 
networking abilities, and 
twin RS-232C ports. Mass 
storage is provided by a 
1-megabyte 8-inch double­
sided , double-density 
floppy-disk drive and a 
10- or 1 5-megaby te 5 V4-
inch W in ch es ter disk 
drive . Enhanced w ith shell 
procedural capabilities and 
hierarchical directory struc­
ture, the OS9 Unix-like 
operating system is stan­
dard . 

An internal modem, two 
additional RS-232C ports, 
and terminals, printers, and 
remote data-communica­
tions are among the op­
tions offered. Prices for the 
Genus-GC begin at $9455 . 
Further details are available 
from Sykes Datatronics 
Inc.. 159 East Main St.. 
Rochester, NY 14604, 
(716) 325-9000. 
Circle 727 on inquiry card . 

Large Memory 
Accompanies Rebel 
The Rebel computer 

from Tarbell Electronics 
comes w ith 372K bytes of 

floppy-disk storage and 19 
megabytes of hard-disk 
memory. The Rebel fea­
tures 64K bytes of RAM 
two RS-232C ports, and a 
6-MHz Z80B microproces­
sor. The Tarbell database 
system, BASIC, Wordstar, 
and CP/M 2.2 are supplied 
with the Rebel. 

The Rebel costs 54995, 
including a cabinet that 
houses all hardware and 
the power supply . Com­
plete details are available 
from Tarbell Electronics, 
Suite B, 950 Dovlen PI. , 
Carson City, CA 90746, 
(213) 538-4251. 
Circle 728 on inquiry card. 

Micro Processes Data 
and Words, Has 
Communications 

Features 
The Stearns Computer is 

purported to be the first 
stand-alone desktop com­
puter specifically designed 
to perform high-quality 
data and word processing 
while providing full internal 
and external communica­
tions and networking cap­
abilitie s. Th is 16-bi t 
8086-based system can be 
configured with as many 
as four 5 V4 -inch floppy-disk 
drives and two 5-, 10-, or 
20-megaby te Winchester 
hard-disk drives. It comes 
with 128K by tes of parity 
RAM time and date clock 
with battery backup, 16K 
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bytes of ROM for initializa­
tion and self-tests, up to a 
dozen DMA channels, and 
four slots for expansion 
boards. The standard oper­
ating system is MS-DOS. 
The 12-inch display uses a 
7220 graphics display con­
troller and provides 26 lines 
of 80 characters and the 
256-character IBM font 
with an additional user­
defined font. Attributes in­
clude reverse video, blink, 
bold, and underline. 

Communications capa­
bilities include an RS-232C 
port operating at speeds 
ranging from 75 to 19,200 
bps, built-in tutorial 
prompts, disk-file transfer 
with error recovery, 
automatic dial-up for host 
access, user-defined data 
translation, Teletex, IBM 
3270 bisynchronous and 
IBM 3270 SNAlSDLC pro­
tocols, and from two to 
four asynchronous or syn­
chronous RS-422A chan­
nels with operation to 

CP/M and AppleDOS 
Combined In One 

System 
The System One from 

Extra Computer Corpora­
tion is a Z80/6502-based 
computer supporting CP/M 
2.2 and AppleDOS. Prin­
cipal features include 64K 
bytes of RAM, 8K bytes of 
system ROM, 16K bytes of 
user ROM, and seven pe­
ripheral slots. Low- and 
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56,000 bps. Optional net­
working abilities are 
available through Micro­
net which allows up to 
five intelligent workstations 
to be linked together. Each 
workstation is able to use 
applicatiOns software, files, 
and databases while shar­
ing printers, a common 
database, and communica­
tions with external sources. 
Stearns is working on an 
intelligent communication 
system that will work with 
Micronet to handle up to 
32 workstations. 

Color graphics, 15-inch 
display screens, 128K or 
256K bytes of memory, 
Concurrent CP/M, and a 
two-channel Winchester­
disk controller are some of 
the options offered. For full 
details, contact Stearns 
Computer Systems, 3501 
Raleigh Ave. S, Minnea­
polis, MN 55416, (612) 
929-4400. 
Circle 729 on inquiry card . 

high-resolution graphics, 
40- and 80-column display 
modes, and NTSC and RF 
modulated video outputs 
are built in. The keyboard, 
a standard typewriter-style 
model, is augmented by an 
extra numeric keypad for 
repetitive number entry. 
System software is made 
up of Applesoft, Perfect 
Writer, Perfect Calc and a 
games package. 

The suggested retail 
price is S795 . For full speci­
fications, contact Extra 
Computer Corp., 68 Dor­
man St, San Francisco, CA 
94124, (415) 285-0194. 
Circle 730 on inquiry card . 

Shirt-pocket Computer 
Radio Shack's four- save battery life and com-

ounce TRS-80 PC -3 pocket patibility with PC - ] pro-
computer will slip into your grams. 
shirt pocket. The PC-3 , pro- A printer/cassette inter-
grammable in BASIC, pro- face is available as an op-
vides 16 arithmetic and 8 tion. The thermal dot-ma-
string functions. Strings can 
be up to seven characters 
long. The PC-3, which can 
be used as if it were a direct 
key-entry ca lculator, has a 
24-character LCD, up to 
10 digits of accuracy, 1.4K 
bytes of memory, two­
digit exponents, and multi­
ple statements and arrays. 
Other features include 
automatic power-off to 

trix printer produces 24 
characters per line at 1 line 
per second. The printer/ 
cassette interface costs 
S 119.95. The PC-3 is avail­
able for S99.95 at Radio 
Shack stores and Computer 
Centers . Radio Shack, 1800 
Tandy Center, Fort Worth, 
TX 76]02. 
Circle 731 on inquiry card . 

MASS STORAGE 

la-megabyte Streaming Tape Backup 
Davong's stand-a lone 

streaming tape drive backs 
up any Winchester- or flop­
py-disk drive used with the 
IBM Personal Computer. 
The Davong unit copies 18 
megabytes of formatted 
data onto a single 450-foot 
V4-inch tape cartridge. It's 
supplied with software util­
ities for initial checkout 
copy from disk to tape, and 
restoring files from tape to 
disk. The utilities also com­
pare files so that the most 
current file with the same 
name is restored, prevent­
ing retrieva l of obsolete 

files. Files can be restored 
to a different volume, and 
an index lists names and 
dates of all backup files. 
Linear speed is 90 inches 
per second, and the bit 
density is 8000 bits per 
inch. The average transfer 
rate is 28.9K bytes per sec­
ond. Its error-checking 
modes are Check Sum, 
Read after Write, and 
Group Coded Recording. 
Verify Pass error checking 
is optional. 

The Davong streaming 
tape backup costs S2 ]95 , 
including cabling, adapters, 
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software, and documenta­
tion. For additional infor­
mation, contact Davong 
Systems, 21 7 Humboldt 

Court. Sunnyvale, CA 
94089,(408) 734-4900. 
Circle 732 on inquiry card . 

Drive Subsystem for S-100 Bus 
Digi-Data's Model 70S 

cartridge tape drive works 
with any 8080-, 8085-, or 
Z80-based S-I 00 bus com­
puter. This device stores up 
to 17.3 megabytes of un­
formatted data . The trans­
fer rate is 20K bytes per sec­
ond. Record lengths are se­
lectable from 256 to 32K 
bytes for a total formatted 
storage capacity of 16.6 
megabytes. The maximum 
effective storage rate is I. 1 
megabytes per minute. Up 
to eight units can be sup­
ported by a single S-IOO 
controller board. The Mod­
el 70S operates as a non in-

telligent I/O memory to the 
host. 

Utility programs on 5 V4-
or 8-inch disks are pro­
vided. For complete par­
ticulars, contact Digi-Data 
Corp " 8580 Dorsey Run 
Rd., Jessup, MD 20794, 
(301) 498-0200. 
Circle 733 on inquiry card. 

Hard-Disk Subsystem 
for Z-100 

Thought Works has an­
nounced the availability of 
Datafiles, a line of hard-disk 
subsystems for the Zenith 

Z-IOO computer. Three 
storage capacities are 
offered: 5, 10, and 20 
megabytes. Datafiles are 
self-contained systems, 
complete with intelligent 
controller, power supply, 
cabinet, and software. 
Hard wiring is not required 
because interconnection is 
accomplished by means of 
an interface board installed 
in a Z-I 00 slot and a ribbon 
cable. The software sup­
ports both CP/M and 
Z-DOS. Prices range from 
52495 to 53995 . For full 
specifications , contact 
Thoughtworks, 3532 West 
Thomas Rd., Phoenix, AZ 
85019, (602) 269-6841. 
Circle 734 on inquiry card . 

Mlnlflle Available 
with Two Capacities 

The FDS-IOO Minifile, a 
self-contained, intelligent 
5 Y4 -inch floppy-disk sub­
system, is available in 
single-sided 89K-byte and 
double-sided 179K-byte 
vers ions. The basic Minifile 
features a microprocessor 
controller, power supply, 
and an RS-232C interface. 
Minifile's file-management 
functions are resident in 
firmware and controlled 
from a front-panel key­
board. System status and 
error information is com­
municated to the operator 
by means of a three-digit, 
seven-segment numeric 
display . A variety of 
switch-selectable options 
for data rates, number of 
stop bits, and hardware 
synchronization are pro­
vided. 

Versions of the Minifile 
with an 8-bit parallel inter­
face and dual RS-232C 

ports are available. The 
parallel interface model of­
fers handshaking signals. 
The Minifile ranges from 
5 J 595 to 52295, depend­
ing on storage capacities. 
For more information, con­
tact Atek NC Corp., 887 
Main St.. POB E, Monroe, 
CT 06468, (203) 268-1839. 
Circle 735 on inquiry card . 

Winchester Backup 
System 

Mountain Computers' 
J a-megabyte cassette-tape 
drive backs up 5 Y4 -inch 
Winchester hard-disk 
drives. This single-head 
four-track drive is for use 
with Apple and IBM Per­
sonal Computers and can 
record or transfer data at 
either 30 or 90 ips (inches 
per second). Average 
backup times are J 2 
minutes at 30 ips and 4 
minutes at 90 ips. The 
transfer rate is 24K bytes 
per second at 30 ips and 
72K bytes per second at 90 
ips. ANSI-standard 450-
foot cassette tapes are 
used. 

The tape drive costs 
51095. The controller inter­
face is 5295 . Mountain 
Computer Inc.. 300 EI 
Pueblo Rd ., Scotts Valley. 
CA 95066, (408) 438-6650. 
Circle 736 on inquiry card. 

3 th-Inch Wlnchesters 
on Market 

Two versions of the 
Rodime PLC line of 
3 V2-inch Winchester disk 
drives are available: the 
Model RO 35 J, a sing/e­
platter drive with 5 mega-
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bytes of formatted storage, 
and the RO 352, which 
has twin platters for twice 
the storage. The 350 series 
drives use open-loop 
head/arm positioning with 
a double-precision stepper 
motor. Data records at 600 
tpi with more than I 1,000 
bits per inch . The average 
access time is 85 millisec­
onds; track-to-track access 
time is 15 milliseconds. The 
data-transfer rate is 5 
megabits per second. 
Physical dimensions are 
1.625 by 4 by 5.25 
inches-about one-quarter 
the volume of a standard 
5 Y4 -inch Winchester drive. 

In OEM quantities, the 
Model RO 351 costs $ 555 
and the RO 352 is $695. 
For more information, con­
tact Rodime PLC, 25801 
Obrero, Mission Viejo, CA 
91291, (714) 770-3085. 
Circle 737 on inquiry card. 

PRINTERS 

Olympian Letter­
quality Printers 

Olympia USA has intro­
duced two letter-quality 
printers: the ESW3000 and 
the Electronic Compact 
RO . Both printers are 
microprocessor-controlled 
with bidirectional paper 
and carriage movement. 

The 50-cps ESW3OO0 
can handle forms up to 17 
inches wide and, has the 
ability . to print I 50, 180, 
and 255 characters per line 
in 10, 12, and 15 pitch, re­
spectively. Print enhance­
ments include boldface, ex­
panded print and double 
print. The ESW3000 uses a 
100-character print wheel. 
It is available with a serial 
RS-232C, a Centronics-
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compatible parallel, or an 
IEEE-488 interface. A bidi­
rectional forms tractor and 
sheet feeder are optional . It 
costs $ 1899. 

The Electronic Compact 
RO has built-in serial and 
parallel interfaces that offer 
compatibility with a variety 
of computers. This printer 
operates at 14 cps and 
offers boldface and under­
line printing. Original plus 
four copies can be printed 

simultaneously, and it han­
dles forms up to 14% in­
ches wide. The Compact 
RO prints 1 I 5 characters 
per line in 10 pitch, 138 in 
12 pitch, and I 72 in 15 
pitch. It's outfitted with a 
forms tractor. The sug­
gested price is less than 
$ 700. Contact Olympia 
USA Inc., POB 22, Somer­
ville, NJ 08876, (20 I) 
722-7000. 
Circle 738 on inquiry card. 

o 

Color Plots in Less Than Three Minutes 
Hewlett-Packard's HP 

7475A can plot as fast as 
I 5 inches per second to 
create a variety of multi­
color pie, bar, line, and text 
charts in less than three 
minutes. This desktop-sized 
plotter has a 2g pen accel­
eration and uses a six-pen, 
drop-in carousel to pro­
duce a line resolution of 
0.00 I inches. Pens are se­
lected from the carousel by 
either front-panel controls 
or through program com­
mands. When returned to 
the carousel, the pens are 
automatically capped to 
prevent dry-out. Standa rd 
features include a pen-velo-

city command for special 
drawing conditions , a 
"view" mode that halts 
the plotting so that you 
can review the chart being 
produced, and the ability 
to rotate charts 90° , which 
simplifies adding horizontal 
charts into vertical formats. 
The HP 7475A accepts 11-
by l7-inch paper and 8V2-
by I I-inch paper and over­
head transparency film . Its 
dimensions are 22 Ys by 
14 Yz by 5 inches. 

The HP 7475A is com­
patible with a broad range 
of computers and software 
from such manufacturers 
as Apple, Lotus, and IBM. 

Two interfaces are avail­
able: RS-232C and HP-IB, a 
Hewlett-Packard-enhanced 
version of the IEEE-488 
bus. An optional cable lets 
you operate the plotter in 
series with a terminal 
when using the RS-232C 
interface. The list price for 
the HP 7475A is $1895 . 
For full details, contact 
your local Hewlett ­
Packard sales office . 
Circle 739 on inquiry card . 

Multifunction Printer 
for Text and Graphics 

The Facit 4528T intelli­
gent printer prints text. 
matrix characters, and pin 
graphics at 165 cps. In its 
standard mode, this multi­
pass unit produces near­
letter-quality characters, 
unidirectionally or bidirec­
tionally, with selectable 
standard, boldface, con­
densed, extended, and hy­
brid print styles. It offers 
pitches of 10, 12, or 17, 
proportional spacing, and 
the ability to print at 285 
cps at 17 cpi. It offers con­
tinuous tractor-feed and 
multipart forms capability 
for original plus six copies. 
Paper length is program­
mable up to 18 inches. 

An optional package 
lets you print variable-size 

characters and up to nine 
different bar codes. Char­
acters can be printed in 
any size, up to 9% inches, 
and can be positioned side­
ways and upside down on 



What's Ne1M? 

the same line. The 4528T 
can print formatted labels 
on paper, plastics, and thin 
metals, and it can create 
custom formats for special­
ized labels. Incrementing 
and decrementing 
counters are provided for 
sequential labeling and 
message variation. Up to 
J 0,000 repeat-message 
label copies can be pro-

duced offline. 
The Facit 4528T has a 

hinged cover with either a 
solid top with rear paper 
exit or a slotted top. It costs 
$ J 595 . The variable-size 
and bar-code option is 
$400. Contact Facit Inc.. 
235 Main Dunstable Rd., 
Nashua, NH 0306 J . 
Circle 740 on inquiry card . 

6-lnch-Per-Second Plotter 
The MP J 000 plotter The RS-232C version is 

from Watanabe Instru- $ J090. Contact Watanabe 
ments Corporation has a Instruments Corp ., J 2 
plotting speed of 6 inches Chrysler St.. Irvine, CA 
per second. It can operate 927 J 4, (7 J 4) 770-60 J O. 
with oil- or water-based Circle 741 on inquiry card. 
fiber-tip pens or ink drafting 
pens. Six different pens can 
be automatically selected 
during the plotting process. 
A built-in single ASCII-char­
acter instruction set said to 
be simple to access and 
use, lets you write pro­
grams for the plotter with 
minimal fuss . The MP J 000 
can be equipped with 
three interfaces: serial RS-
232C GPIB IEEE-488, or 7-
or 8-bit parallel. 

The IEEE-488 and the 
parallel models cost $ J J 90. 

MISCELLANEOUS 

Customize Your 
Computer Work Area 

You can custom design 
your microcomputer work­
station with Misco's line of 
modular furniture. The line 
is made up of computer 
and printer stands, a con­
necting leaf, a universal 
compartment. and a 
printer paper basket all of 
which can be used individ-

ually or positioned in 
various configurations . 
These products feature a 
walnut-grain laminated top 
and black steel legs. Op­
tional casters can be added 
to the stands. Prices begin 

-

Pair of Robots for the 
Home 

Bob and Fred are a pair 
of robots from Androbot. 
Bob (brains-on-board) is 
built with an 8086 micro­
processor, 3 megabytes of 
main memory, and J 0 slots 
that house its components 
and provide for expansion 
capabilities. Bob can 
navigate a room and talk in 
a human-like voice . In­
frared sensors attract it to 
humans, while ultrasonic 
sensors help Bob avoid in­
animate objects. Options 
in c lude Androwagon , 
which enables this robot to 
transport objects from ' 
room to room. 

Fred (friendly robot edu­
cational device) is designed 
to serve as an introduction 
to robotics . It serves as a 
mobile extension of your 
home computer and can 
be programmed to perform 
a series of movements or 
operated independently by 
a remote infrared con­
troller. Fred has the ability 
to execute on paper com­
plex geometric shapes pro­
duced on a computer 

at $24.95 . The complete 
line costs $224.75. Contact 
Misco Inc.. 404 Timber 
Lane, Marlboro, NJ 07746, 
(800) 63J-2227; in New 
Jersey, (20J) 946-3500. 
Circle 742 on inquiry card . 

screen. It's packaged with 
a mini Androwagon for 
transporting small Objects. 
Mechanical sensors detect 
edges, preventing Fred 
from falling off table tops . 

Bob costs $2995 . The 
optional Androwagon ' is 
$95 . Fred costs $300. For 
complete information, con­
tact Androbot Inc.. J 0 J 
East Daggett Dr., San Jose, 
CA 95 J 34, (408) 262-
8676. 
Circle 743 on inquiry card . 

Where Do New 
Products Items 

Come From? 
The information printed in 
the new products pages of 
BYTE is obtained from 
"new product" or "press 
release" copy sent by the 
promoters of new prod­
ucts . If in our judg­
ment the information 
might be of interest to 
the personal computing 
experimenters and home­
brewers who read BYTE, 
we print it in some form. 
We openly solicit releases 
and photos from manufac­
turers and suppliers to this 
marketplace. The informa­
tion is printed more or less 
as a first-in first -out 
queue, subject to occa­
sional priority modifica­
tions. While we would not 
knowingly print untrue or 
inaccurate data, or data 
from unreliable compan­
ies, our capacity to evalu­
ate the products and com­
panies appearing in the 
"What's New?" feature is 
necessarily limited. We 
therefore cannot be re­
sponsible for product qual­
ity or company perform­
ance. 
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IBM PC-COMPLETE SYSTEM 
VERY SPECIAL PRICE 
PC System includes 64K IBM PC with two Disk Drives, 
Controller, Color Graphics Card, Monitor. ... $2590 
SPECIAL OF THE MONTH!! 
IBM PC W /64K, 360KB Disk Drive, FDC, Color Graphics 
Card, Monitor, 10MB Hard Disk W/Controller, Cable, 
Software, Matrix printer, Cable, all for only . . $3990 
DISK DRIVES FOR IBM PC 
Tandon 100-2 .......... . .......... . ......... $240 
Shugart 455-2 .......... . .. .... . ', ' ........... $245 
Thac 55-B . ...... . .. ... . . , , . . . . . . . . . . . $255 

MONITORS 
AMDEK 300 ..... $170 300A.... .. $190 
PRINCETON CRAPHICS SYSTEMS 
Hi-Res Color ......... ' ..... . ... ... . $490 
PRINTERS 
C-ITOH 
GX-100 . ..... . .. . . $240 
8510 .............. $460 
F-10 ........ . .. . 

OKIDATA 
82A ... . ......... . $440 
83A ....... . ..... . $690 
93A, ........ . ........ . . 
EPSON 

1550 ... .... .. ..... $690 
F-10 .... .. ... . ... $1290 

.......... . ,. , .... $1690 

84A ..... . ....... . $975 
92A . .... . .. . ..... $575 

....... . ..... . $970 

FX-80 . ......... . . CALL FX-100 .. , ........ CALL 
BROTHER 
HR-1 .......... ,., . . . , .... . 
HR-15 . ................ . 

SMITH CORONA 

.. . $750 
.$570 

TP-l .......... .. . ....... . .. ... . ...... . ..... $520 

STAR MICRONICS 
Gemini 10 . . . . . . . . . . . . . . . .... . ... . .... $370 
Gemini 15. . . . . . . . . . . . ........... . .... $540 
DIABLO ............. , ....... , . , , . .. . , ... CALL 
NEC SPINWRITER 
7710-1 ...... . .... $1950 3510 . ... , . ....... $1350 
7715-1 ... . . .. , ... $2100 3515 ............. $1350 
7720-1 .. , ........ $2400 3530 .. ... .... .. . $1550 
7725-1 .. . . . ...... $2400 3550 ............ $1850 
7730-1 .. .. . ...... $1950 PC8023A ......... $450 ... ,.~~ .. -.. 
........ 1l ..... ~ .. 

(714) 838·9100 
610 BYTE October 1983 

HIlRD DISKS FOR IlPPLE IlND IBM 
DAVONC 
5 MB... .. . .... . ... . ................. . $1450 
10 MB .... . . ...... . ........ , . ... . . , ... , ... . $1650 
15 ME ..... . ... , .............. ..... . ... . $2250 
MEMORY BOIlRDS 
MONTE CARLO . ....... , ................ CALL 
TECMAR ................. . . . ..... .. . , ... CALL 
AST 
10 Plus. Five function Card .................. $199 
Combo Plus 4 function card. Fully pop. 256K. . $490 
Mega Plus. FullV pop. 512K ......... $990 

AST SIXPAK 384K ................... . .. CALL 
QUADRAM 
Quad Card. Fully pop. 256K ... . . .... ........ $500 
QUADLINK ........ , .......... , .. . .... . .. CALL 

BIC BLUE . .......................... .. .. . $470 
HERCULES Graphics Card . ....... , ... . .. . . $490 
MAYNARD SANDSTAR SERIES 
FDC 5 1/4 & 8" . . . . . . . . . . . . . . .. $220 
Multifunction Card . .. . ......... .. .. . .... . .... $90 
Memory Card ......................... , .... $180 

DISK DRIVE FOR APPLE 
Slimline, or Standard, ....................... $250 
PERSONAL ACCOUNTANT Software for your 
Apple lIe and Apple JJ + . . . $190 
APPLE lie 
Computer System, Controller, TWo Disk Drives, 
Monitor . . . . . . ................. .... $1590 

631 E . First St., Tustin, CIl 92680 
PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT· NOTICE 

APPLE is a trademark of Apple Computers. Inc. 
IBM is a trademark of IBM Corp. 

Circle 303 on inquiry card. 
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CHECK SUNTRONICS NEW LOW PRICES S-100 Products 
-

AFDC-l Floppy Disk Drive Controller ... $7995 

Runs DOS 3.3 with any standard Shugart com­
patible 5'/4' Di sk Drive. (2 Drives Each Card) 

ASCII KEYBOARD A&T .. .. . 
Plug in compa tibl e with Apple II , has shiftlock, 
underscore, I I and back slash characters. 

Apple Prototype Board . 
Double Sided glass with 
gold plated Appl e and 
General Purpose termin ­
als . Contains matrix of 17 
x 63 so lder plated donuts 

on .15" x .1" spacing. Great for 14, 16, and 24 pin IC's. 
SUN-722 . . ..... . . . ... 7.95 

Apprate PROM Blaster . 
"ALS" 80 Column Card . 
" ALS" Z-CARD (Z80 CPU) .. 

......... 119.00 
. .... 159.00 

........ . 149.00 
API Apple Para llel Printer Interfa ce card. 

Centronics Compatible ... 

General Products 
Mitsubishi Disk Drives, 5W ' and S" Slim 

5'/4' Th in DSDD 40 Track . 
8" Thin DSDD 77 Track . 

.. $45.00 

. . 310.00 
.450.00 

General Products- cont. 
Video Monitors 

--~ 
SAM WOO GREEN 9" lSMHz ...... ... .. . $115.00 
SAMWOO AMBER 9" lSMHz . . . ...... 119.00 
SAM WOO GREEN 12" 12MHz. . . . . ... . . 124.00 
SAMWOO AMBER 12" 12MHz ..... . 127.00 
Composite video 110 . 750 lines resolution . 75110K ohm 
impedance. Note : Pl ease add $7.50 shipping and hand ­
ling for the video monito rs. 

Assembled Connectors and Cables 
Centronics Type Cable Assemblies 36 pin fl at cab le 
with male to male o r mal e to fem ale connectors. 

4 ft.-$24.95 6 ft.-$27.95 
RS232 Cable Assemblies 25 pin fl at cab le with m ale 
to male or ma le to female connectors. 

5 ft .- $29.95 10 ft .- $35.95 

Assemble Your Own Cables 
Ribbon Card Edge IDS 
Cable Connector Socket 

Cond o Price/ft . Price Price 

20 $0.50 $2.46 $3 .06 
26 0.65 4.80 3.87 
34 0.83 5.93 6.30 
40 1.00 6.90 7.20 
50 1.30 7.58 7.50 

IDS DB-25P Connecto r . 
IDS DB-25S Connecto r 

Super Sale 
PIN 
2716 1450nSI 
2732 1450nSI 
2532 1450nSI 
2764 128 pin I 

8·24 
3.80 
4.15 
5.95 
5.95 

2Sup 
3.55 
3.98 
5.95 
5.95 

PIN 
6116P-3 1150nSI 
2114L-2 1200nSI 
4164 
Z80A CPU 

Header 
Iw/w) 
Price 

$4.24 
4.68 
5.25 
5.95 
6.20 

$5.95 
.. 56.25 

8-24 
6.10 
1.62 
Call 
4.99 

2Sup 
5.75 
1.62 
Call 
4.99 

, . ~ 

• I 1ft -,-":-
1 I I I ~ I 
I j 1 I '~l "[--;-' ", '~- -I' ,1 , I I ' f 

-, ' 

S-100 
MEMORY 
BOARD 

64KSM A&Twithout RAM ..... . . . . . $15500 

64KSM A&T with 64k RAM (32-6116's) . .. . . 339.00 
5-100 Board Uses 6MHz 6116's. 'nA max. power. Bank 
Se lect plus Extended Addressing all ow fo r multi · 
memory board se t-up . 4 independant 16K alock's make 
easy use with multi-user systems. Any 2K RAM may be 
replaced by 2716 EPROM. 

SBC-SSO Z80A CPU, A&T . . .. $169.00 
SBC-SSO Z80A CPU , Kit. . . 149.00 

4MHz ZBOA CPU boards with Seria l Parallel Port s 
UFDC-l Floppy Controller. AB<T . 245.00 
UFDC-l Floppy Controller, Kit .. 225.00 

The UFDC-l Floppy Controller uses (he WD1 795 chip 
which runs eit her andror 8" 5'/4" Di sk Drives 

CLOCK CALENDAR A&T . . 
CLOCK CALENDAR Kit . . 

. 115.00 

.. 95.00 
This S- l 00 Clock Ca lendar Board has 4 Interrupt s. Tim e. 
Day of Week and Battery Backup . 

5-100 Prototype Board 
Double Sided glass with 
gol d plated, numbered 
5- ) 00 termina ls. M atrix of 
25 x 78 so lder plated do· 
nuts on .15" x .1" spac ing . 
Loca ti ons fo r headers and 

reg ulators. Great for 14, 16, and 24 pin IC's . 
SUN-721 . . 12.95 

Mother Boards & Card Cages 
SLOTS Bare Bd KIT A & T 

6 $12.00 $37.00 $52.00 
8 16.00 48.00 73.00 

12 22.00 68.00 103.00 

w/CAGE 
$77.00 
108.00 
;43.00 

SUNTRONICS CO., INC. CALIFORNIA 213-644-1149 
lIor Tech In fo and Ca ld ordersl 

10MHz. No termination. Includes power indica tor and 
wi ring fo r muffin fan . Uses OKI connecto r for solrie rless 
installat ion and removal of power & reset lin es 

OUTSIOE CALIFORNIA TOll FREE 1-800-421-5775 
'Orrier Desk OnlV I 

12621 Crenshaw Blvd., Hawthorne, CA 90250 
STORE HOURS: MON -FRI 

SATURDAY 
g 'DDam l{l fi DOpin 

10 DDam 10 5 DDpm 

M"il Order- Ml llIrn um Ordel $ 10 Send Check 01 MOlle y Orrler 10 PO. BOX 1957 Dept B, HAWTHORNE. CA 90250 V'Sit III 
M aste rCaro (p lease Inc lude expirillion dal e l AddS2 00 pos \<Ig e and h(lfHllmg In . hrs! 3 POllnrl ~ plll ~ SO hI' '~ i:I' " afl fll1'0nd l 
pound 10 your o rder Cal dofl'Jil reSidents ad d 6'/0 sales tax 

SUNNY LOW LOW COST 

POWER SUPPLIES 
(LINEAR & SWITCHING) 

FOR S-100, DISK DRIVES 

S-100 & DISK POWER SUPPLIES: 
No_ 806 & No_ 516 Mainlrames Kit 1. 2 & 3 for S-100 R2• R3for 2 Drives(Floppy&Hard) 

OPEN FRAME, ASSY. & TESTED , 6 OUTPUTS, ADJU . & FUSES PROTECT. 
ITEM + 5V OVP - 5V + 24V(OR + 12V) + 8V ± 16V SIZE W x D X H PRICE 

S3 12 SLOT & 2 FLOPPY 5A lA 5-7A PEAK 13A 3A 10" x 6" x 5" 105.95 
(1 Floppy & 1 Hard Disk) 

S4 6 SLOT & 2 FLOPPY 4A 1A 4-5A PEAK 8A 3A 8'1a" x 5" x 43/4" 95.95 

DISK POWER SUPPLIES: OPEN FRAME, ASSY . & TESTED , REGULATED, ADJUSTABLE & FUSES PROTECT. 
ITEM IDEAL FOR + 5V OVP .. 5V + 24V (or + 12V) + 8V Unreg. .+ 12V SIZE W x D x H PRICE S:J,S4forS-l00&2DIives 
RO 2 x 8" SLiMUNE 2.5A 2.5A - 5A Peak 5" x 4" x 4" 51.95 
R1 2 x 8" or 2 x 5'14 ' DISK 4A 1A 3A - 5A Peak 2A 8" x 4" x 3%" 56.95 
R2 [3x8"(or 5'14') FLOPPYj 6A 1A 6A-8APeak 10"x 4'l'a"x3J/4' 71,95 
R3 ~ 1x Floppy & 1x Ha~ 6A 1A 6A - 8A Peak 1A 9" x 6'14' x 4'1a" 85.95 

AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF.; 

S 100 POWER SUPPLY KITS $8.00 IN OTHER STATES;$18.00 IN CANADA. 
- (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) FOR EA. TRANSFORMER: $5.00 IN ALL STATES; 

ITEM (IDEAL FOR) + 8V - 8V + 16V - 16V + 28V SIZE : WxDxH PRICE $12.00 IN CANADA. CALIF. RESIDENTS ADD 

KIT 1 15 CARDS 15A 2.5A 2.5A 12" x 5" x 4'1a" 54_95 6.5% SALES TAX. 
KIT 2 20 CARDS 25A 3A 3A 12" x 5" x 47/8" 61 .95 DEALER 
KIT 3 DISK SYSTEM 15A 1A 3A 3A 5A 13'h" x 5" x 4118" 69_95 INQUIRIES ' 

INVITED 

6 SLOT MAINFRAME ASSY. & TESTED ONLY $399.95 + SHIPPING $1800 
EACH MAINFRAME (ITEM NO. 806 OR 516) CONTAINS: EMI FILTER. FUSE HOLDER. AC POWER CORD . POWER SWITCH & INOICATOR • 
RESET SWITCH . 4Yz" COOLING FAN. S- 100 BUS 6 SLOT CARD CAGE . (1 tOl 22O VAC. SOI60 HZ.) POWER SUPPLY FOR OISK DRIVES & S-HXl 
SLOTS . 2 EA. DC POWER CABLES WITH CONNECTOR AND MOUNTING HARDWARE FOR DISK DRIVES. 9 EA. CUT-OUTS: 7 FOR D825 

"--
CONNECTOR, 1 FOR so PIN CONNECTOR & 1 FOR CENTRONICS. CUSTOM FINISH & LOGO-LESS. COMPACT SIZE . L1GH1WEIGHT, 28 LBS. 
~ FOR 2 EA. 8" THINLINE FLOPPY (TAN DON TM848-1 & 648-2 OR EOUIV.). OR ONE HARD DISK, POWER SUPPLY: +8V/8A, ±16V/3A, 
+5I775AlJvp, - SVitA & 24V/5A. SIZE: 12"(W) x 19.5"(0) x 9.8·'(H). . 
ITEM #516 FOR 2 EA. 5 '1<' FLOPPY (TANDON TM-100 - 1,2.3,4 OR EOUIV.). OR ONE 5 '1<' FLOPPY & ONE 5V,' WINCHESTER HARD DISK 
(TANi5ONTh1600-2. 3 OR EOUIV.), POWER SUPPLY: +8V/8A, ± 16V/3A OVP, +5V/6A OVP, + 12V/6A, 8A PEAK. SIZE: 13.75"(W) x 19.5"(D) x T'(H). 

No. 806'&" "·.", 
No. 516 Mainframes 

MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 
~l P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 22129112 S. VERMONT AVE r~ 
l~J TORRANCE, CA 90510 (213) 328-2425 MaN-SAT 9-6 TORRANCE, CA 90502 ~J 

TELEX 182558 

Circle 444 on inquiry card . BYTE October 1983 611 
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1 ·900-327-1 01 3 
ASO< FOI=! FREE CA T ALOGUE 

DIABLO 
C.rtrldge. 

Circle 289 on inquiry card. 

4." '" EA . 
MI1'\3 

PCIFORTH™ 
Complete FORTH program development systems 
for the IBM'" Personal Computer. Packages 
include interpreter/compiler with virtual memory 
management, line editor, custom screen editor, 
assembler, decompiler, utilities, file and record 
access modules, and many demonstration pro­
grams. 150 page user manual. . . $ 100.00 

Software floating point, Intel 8087 support, color 
graphics extensions, and target compiler avail­
able at additional cost. 

Specify PC-DOS or CP/ M -86"'. One disk drive 
and 48 kbytes RAM required. Software supplied 
on 5'/4 inch single sided soft sectored double 
densi ty diskettes. 

Laboratory MlcrolYlteml 
4147 SHlhoven Street 
Los Angol.s, CA 90066 
(213) 306-7412 

IBM" "'.g"'e,.cI ',ad,mo,' ol l~ I""Olla"ol Bu"n'" M"ch,n .. C",p 
CP/ M 'I "'.S",.,.d "od • .,,,,~ 01 D'II"al R.,.o .(~. Irrc 

Circle 263 on inquiry card. 

MODEMS 
IBM-PC 
Rixon PC 212A 5465.00 

'Plugs into IBM PC card slot 
'300 and 1200 bps. asynchronous 
• Full/Hatf duplex 
• Automatic dialer, tone or pulse , auto redial 
• Battery protected memory for number 

storage 

PC 212A Software S 49.00 

'Interfaces PC 212A MODEM to PC 
'Menu driven 
• Stores telephone numbers, log·an 

procedures 

APPLE II. APPLE II PLUS. FRANKLIN. 
BEL L AND HOWELL 
Multi-Tech MODEM II 5265.00 

• Ptugs Into 1/0 stat 
'300 bps asynchronous, futl/hatf duplex 
• Automatic dia ler 
'Menu driven software 
Pennsytvania residents add 6% sales tax. 
90-day return-to-factory warranty. 
10-45 delivery. Shipped U.P.S. 
Check, money order COD to 
James Fox Associates 
Brownsburg Road 
Box JJ9B R.D. #2 
Newtown, PA 18940 

215/ 598-3293 

[iLOlJ~ESTER 
LO~PUTER 

P[]/ !; .... all features of Promqueen less mimic mode. 
Software enhanced to include EPROM QC utilities. RS-
232 communication. printouts. 28 pin ZIF socket. 
Reads, edits runs and 
programs all 5 volt 
2500 and 2700 series 
EPROMS plus variety 
of EEPROMS all with­
out personality mod­
ules. Commodore C-
64 host computer. 
Inquire about the 
mimic mode capabil ­
ity in our VIC Promqueen. $299.00 
ROM Packs Industrial quality circuit cards are 
socketed. solder masked, fully bypassed, and in­
clude a ground plane for low noise operation. In­
cludes I EPROM . 8K & 16K models for VIC -20 and 
C-64 . Specify 2732 or 2764 EPROM type. Molded 
plastic case. $39,00 

Gl[]UCESTER C[]~PUTER 
I Btackburn Center. Gfoucester MA 01930 617-283-7719 

Circle 196 on inquiry card. 

SHIELDED DATA CABLES 
Heln P'otec i YOU! Sionais With Shie lded Data Cable . EIA RS232 

Shleldltd Cabin SnCC ,l v ene! gcndm. Icnijlh & Illn ullOrconnCC1S . un 10 9 
comjuclOfS 

$11.00 .. .40111. 

TERMINALS 

Hellltlne·Esp.l t Sys tem. 
ESPRIT II H~.m"'l1l ..... Idlltechablll ke~boa.d 
ESPRIT 111 Tnlev,deo950emulato. 

Suggested 

list 
S645 
S895 

LOW SPEED MODEMS 0 300 baud 

s ... 
Price 

$545 
5735 

Novlltion J ·CAT OneCI connect au toans/o.g modem $ 14 9 $99 
10)3 S MARTCAT Smart modem ...... th IIU IO d,a le. $249 $ 189 

HIVu S MARTMOOEM ·300 SHlckllble Sme" mOllom . $279 5230 

HIGH SPEED MODEMS 0 ·300/ 1200 baud 
Nov.'lon 103/2 12 SMARTCAT Smart moocm 5595 $439 
Hilvel SMARTMODEM 1200 S tockable modem 5699 $635 _ 

SMARTMODEM 12008 Smottmodem 1200 to . 10M . 
PC * Sma.tcom II 5599 S485 

Unlv.r .. 1 01111 S~II.m. 21 2lP Telco po ..... e.ed 
1100 bllUd modem _ 5445 S369 

PRINTERS 
QAISVWRITER 2000 WIth 4SK buUer and ,n tellilce cable$ 1500 S 1285 
OKIOATAuL82A9 1',··comoge 120 cpsp"nte. $549 $399 

uLS3A 15' · corrlago 120cps prllltllr ... . S899 $640 
uL92P Iparal lol) 9'1>" c~rrillgo corrc!pondon~o qUl1litV . $699 $625 
uL92S (ser ia l) 9'h" carrioge corre~pondenCfl QUQhty $ 799 1599 
uL9JP Ipa.nliell 15' · cn'llage correspondence Qu~hl~ $1249 $889 
uL93S (Ielinll 15" c~ur inge correspondence Qunl"~ $1349 $969 
TRACTOR 10' ul 82 or ul9 2 p"nte, . _ 550 

MISCELLANEOUS 
PERFECT WRITER. PERFECT SPELLER. PERFECT CALC. 

PERFECT FILER MICRQSPQQLER buUcl/lIltcdllce 
se"lIlIpa .allelve.sions 

" CALL " 

"CALl" 
CI!'lI f 'RdC"ec~."'on.yo'd ••• CODc'VIS"" ' M""S TE'\CAfID AdcrO,pol tllll e.ndhlrndlrng 
$2.50 ' Ofcabru. J5 Ior.nodem •. 110IOf I''''lIa''I'''' te ,,,,,nlls Micllrgan,esrclenlS 
p~.u .d<t 4 "'- ~.rn ta. to U!e p"ce 

I 3M 331 i ;1·(4·1~ II*{-, 
38486 Cheldon - Mt. Clemens, MI 48044 

(313) 286·6969 

Circle 173 on inquiry card. 

Smith-Corona Tr-l DaIsy Wheel rrinter 

0<'\'1 $44900 
UNBELIEVABLE! 

• fu Uy·fo.me<1 ch"'ilCte r!> • s e d., 1 01 n.uilUel rnler'"ce 

• comfh'lt ible w ith mO!>1 • chorce o f 10 Of II crl 
m iCro-c omputers m()(lel !> 

Atso for you r TP- I tetter quality prin ter ­
the Smith-Corona Tractor Feed 

$13495 

CAli Collect 
(214) 826-6521 

• A<1iu\t.lb lc ""CIOI w.c1 lh !> 
• for (on trnuou!> forms 

• Qu.clr. . e.l!>y.emov .. 1 

RGURE-LOGIC BUSINESS EQUlrMENT, INC. 
6408 Gaston Avenue I Dallas, Texas 75214 

Circle 185 on inquiry card. 

WIREMASTER 

Whip your wi re wrap 
and PC layout 
problems with 
WIREMASTER 

WIREMASTER is a software tool for design, 
layout, and assembly of hardware. Your 
schematic is fed to WIREMASTER, whi ch 
produces network maps, cross-references, 
wire and parts lists, and debug c heck lists. 
CHANGEMASTER keeps track of fixes and 
updates. PLOTBOARD and PRtNTBOARD 
give pictures of the layout. Post·processors 
for wirewrap machines availabte. Runs on 
CP/M, MSDOS, UNIX, and VMS. $195. 

AFTERTHOUGHT ENGINEERING 7266 Court­
ney Dr., San Diego, CA 92111 , (619)279-2868. 

Circle 21 on inquiry card. 

ZENITH/ Heath 
Users 
Double YOU!' 

5y,o" disk storage 
capacity without adding a drive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller. in conjunction 
w i th your 5y,o" drives, for example. 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles si ngle and double­
sided, single and double-densi ty , 8" and 
5y,o" drives - simultaneously. 

ttl 
C.D.A. Systems Inc. 

Controlled Data Recordin. Systems Inc. 
7210 Clairmont Mesa Blvd., San Di<8o, CA 92111 

(619) 560-1272 

Circle 79 on inquiry card. 

wabast; 
1~[3~(·1_t¥ .. 

Scotch® 
Verba1im® 

DEALER tNQUIRIES INVtTED 

i IfP CALL COLLECT 
~ (614)866-3462 
" 231-1512 

Circle 140 on inquiry card. 



~ _ NEW IMPROVED 
~ plnecom ™ BREAK THRU! KEYBOARD 

AUTOTERM™ ~\,. 
No more copyright problems!! 100% Apple II Compatible! 

/ 1 Features : 
-Upper/lower case -Full size key­
board with numeric key pad 

80 COLUMN CARD 

_ 40/80 column auto-selectable 

- with NORMAL/REVERSE and 
HIGHLIGHT functions 

..o,"!J<;' 
15!'3-" 

-Auto repeat keys -25 Pre-programmed 
function keys -48K RAM user memori es 
can expand to 192K -2W Audio AMP with 

volume controi -High resolution color 
display w ith graphics -11O /220V 5 AMP 
switching power supply - Guarantee to run 

on CP/M -Full y assemb led and tested 

- capable to run PASCAL & CP/M 
- SH I FT function as typewriter 

DIRECT SALE $549.00 
(Add 5% sh ipping and handling) 

EPROM 
PROGRAMER CARD AP-64e 

PART if 
900·0080 

$75.00 

Program any 2716, 2732 or 2764 EPROMS 
- Plug to any slot of your app le+ computer. 
_ No ex tra equipment needed , co mpletely reliab le 
- Auto blankcheck, compare, read, copy, 

monitor function s. 
- Automatic verify. 
- Errors indicated on sc reen. 
- Burning vo ltage adjustab le. 
- Dip swi tch for different EPROMS 
- No jumpers required. 
- Firmware included. 

ANTI-STATIC PLASTIC 
MINI-FLOPPY DISK 

STORAGE CASE 
Holds up to 75 51"0 " diskettes 

with 4 dividers 
co lor: srnoke clear on top 
with light brown bottom 

MODEL : .MINI-FILE 
$19.95 EACH 

• I· ,._ .. . 
~ d. ._ I) I \ 

. . . - . ~ I ' I 

.I. '" · . /' . r .. . .. . .. .. . . . I 

..... \.::.,;.....If ~ . .... .. ~ ~ ;;)_ • .. • • ' 

GREAT INPUT. 
Introducing the KoalaPad'" Touch Tablet 
• Under $125 with Micro Illustrator'· software . • Paddle, 
joysti ck, keyboard and mouse in one . • Perfect for com­
puter graph ics, games, education. ' Friendliest controller 
avai lab le-perfect for youngsters . • For Apple®, Atari®, 
Commodore®, and IBM® personal computers . • Com­
patible wi th most game and educa tional software. 

Introductory Offer sg9°O 

80 Column card for Apple Ile® 
SPECIAL $49 .95 each 

Apple II + Compatible 

Model: 80CIIE 

*TI-IIS CAR D IS NOT 
MADE BY 

APPLE COMPUTER 

HEAVY DUTY /OYSTICK 
FOR APPLE+ OR PINECOM COMPUTERS 
Metal case with 2 fire buttons, 360 degree 

cursor control, auto centering and two f ine 
tr imer 

MODEL: THE COMPATIBLE II $34 .95 

THE MICRO-II 
The Apple look-a like 
and compat ibl e computer, 
48K RAM on boa rd with numeric key pad, 
upper/ lower case keyboard 

SORRY! ROM SET IS NOT INCLUDED! 

Fully assembled 
Special price 

$519.00 

+Apple II & Apple lie are registered trademarks oj Apple Computer, fll c. U.S.A . #187 for Dealer inquiries, #188 for all others 



ScotcIi Diskettes 
Rely on Scotch- diskettes to keep your valu­
able data safe. Dependable Scotch diskettes 
are lested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskene drives. 

(800)235-4137 

-...... 

Dealer Inquiries 
Invited 

Circle 341 on inquiry card . 

&2M~"'AI!~ 
Removable 
Storage 

- E»Illb'IIJ .... 

Now at an affordable price! 
A large capacity cartridge lape system thaI is 
fi le addressable and preformatted 10 allow 
random data access. Available with standard 
inlerfaces such as SCSI (SASI). S·100, QIC·02. 
standard & Multibus, GPIB. RS·232C. IBM·PC 
and Apple II's. Operating software is also 
available for IBM·PC PCXT and Apple II. II plu s. 
lie and III. Send now for additional information. 

adic 
Advanced Digital Information Company 

723 9th Ave. Bldg. A Kirkland. WA,98033 

1-800-638-0818 

Circle 17 on inquiry card . 

The Ultimate A/B Switch 

• Ideal for switching serial d evices 
• Switches 20 sig nal lines (RS-232) 
• Computer grade printed circuit board 
• Three 25 pin female LI D" connectors 
• Attractive brushed aluminum enclosure 

Device A _______ 
_-Common 

Device B -----
NB Switch in Enclosure. , $89.95 
Assembled PC Board Only. . , $59.95 

add 55.00 pas /age 8 handling · NJ resid onls add 6% 
sales tax . Good through September 3 0lh 

VISA J MasterCard I AMEX 1·800-223-5656 

In New Jersey 201·227·841 I 

PMI 
16 Passaic Avenue 

Fairfield, N.J. 07006 

Circle 369 on inquiry card. 

JUKI6100 
LETTER QUALITY PRINTER 

Circle 121 on inquiry card. 

LSI C Compiler 
for 8080/Z80 

LSI C compi ler is designed for programs 
with a small memory and a shorter CPU 
time. 

* The object code is compact and is faster 
than leading "cn compilers (Eratosthenes: 
13.4sec) 

*typedef, static, cast and initializers are 
available. * The compile r and the generated code 
run under CP / MTM, but also can be 
burnt into PROMs. * Price : $500 (FOB Japan) 

CP/M is il tr.ldc rn.lrk of Digit al Research. 

f()f' p.tmphlet write : 
P.O. 80x 508 STA . CRUZ 
CA. USA 9S062 

for further informa tion contact: 

LSI JAPAN CO., LTD. 
2·24·9 YQYOC! SHIBUVA·KU roKYU ( 151) )AI'AN 

PI-lO Nf.:(03)J79-242 7 

Circle 276 on inquiry card. 

CRT STAND 

36 'W x 24"D x 26Yi'H 

Handsomely crafted stand features a 
wa lnut graine d plastic laminate top. mo­
desty panel and tubular steel leg s with 
leve ling glides. Black baked enamel finish. 
ORDER No. D2830E .... Only$69.95 ea. 
Add $ 7.95 per stand for shipping and handling. 
N.Y. and Ca. add applicable sales tax. 

PHONE TOLL FREE 800-645-6393 
NY 516-292-34D0 OR MAIL ORDER TO: 

~'LOS' AL COMPUTER 
~j !I~ SUPPLIES 
63 B Hem lock Dr.. Hempstead. NY 11550 
Ask for your FREE Com pute r Suppli es Cata log 

FREE CA TALOG 

Circle 195 on inquiry card . 

ISOBAR ••• cleans up 
your line power! The 

most complete computer 
protection available! 

More features to prevent errors , false print­
out. disc skips! Only Isobar has 3-way spike 
protection, noise suppression for RFI plus 
isolated filter banks! Prevents components 
in your system from interfering with each 
other and erratic line power from damag­
ing the system! 

Models $55 to $98. Free brochure. 
Call 1-312·642-6871 or write: 

INDUS-TOOL, Dept. BT 
325 W. Huron, Chicago, IL 60610 

Circle 225 on inquiry card . 

'CAN YOUR PC SPEAK? 

rlf,W\ SC-02 
Speech Synthesizer 

* GREAT 
SOUND 

• Excellent SC-02 speech 
• Six voices 
• Music & sound effects 

* SMART • Z-80 microprocessor 

*FUN 
EASY 

• Text-to-speech 
algorithem 

• Clock-calender 
• Centronics port 
• I BM game port 

• Educalional 
• Adds life to programs 
• Plug into any IBM slol 
• Full software support 

PACKAGE PRICE: $445 
Universal Computer Products 

P.O.Box 4229. Irvine, CA 92716 

Circle 491 Qn inquiry card . 



[& Alspa Computer, Inc.] 
Price-performance leader. Includes Z80A.'8" ds/dd drives, 3 
serial + 1 parallel port, winchester port, networking. Prices 
start below S 1500. DEALER / OEM inquiries invited. 

SPECIALS on INTREGATED CIRCUITS 
6502 745 10/ 6.95 50/655 100/ 6.15 
6502N6512A 840 10/7.95 50/735 100/ 6.90 
6520 PIA 5.15 10/ 4.90 50/ 445 100/ 415 
6522 VIA 645 10/6 10 50/5.75 100/545 
6532 7.90 10/ 740 50/7. 00 100/6.60 
2114- L200 245 25/2.30 100/2 15 
27 16 EPROM 4.90 5/4.50 10/ 4.00 
2532 EPROM 6.90 5/6.75 to/645 
611 6 2KX8 CMOS RAM 6.90 5/6.75 10/645 
411 6 RAM 8for14 
4 t64 RAM 6.50 
~~~~_!~_~~:~~~~_f.~:~_~_?~ _p!~_!?9_~k~_U!?~!l~!>.~L _____ _____ ?,9_Q 

Hewlett Packard 
'!V!!!~_!l! __ ~?!~!9!_Q~I£~~,_ 

Anchor 
Automation 
Signalman 
Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Direct Connect. and include cables 
to connect to your computer and to the telephone. Signalman 
Modems provide the best price-performance values. 

Dealer and OEM inquiries inviled 

Volksmodem 
RS232 or Atari Cabte for Volksmodem 
Mark I RS232 
Mark VI for IBM Personal Comruter 
Mark VII Auto Dial/Auto Answer 
Mark XII Smart Model 1200/300 

179) 

(99) 
.(279) 
(159) 
(399) 

55 
9 

59 
t79 
89 

295 

DC HAYES Smartmodem 219 
DC Hayes Smart modem 1200/300 529 ·_-------------------- ------------------.--------------------._----- ---

!~~\ 
PROM QUEEN for VIC 170 
Apple Emulator for Commodore 64 Call 
STAT Statistics Package for C64 95 
Solid Oak 2 level Stand for C64 or VIC 29 
C64/VIC SWitch (networking) 125 
BACKUP VI .O tape copier for C64 or VIC 20 
CARDBOARD/6 Motherboard - VIC 64 
CARDBOARD/5 Motherboard - C64 56 
CARD PRINT Printer Interface - C64/VIC 64 
CARDBDARD/3s Motherboard - VIC 32 
CA RDCO C64/VIC Calcu lator Keypad 32 
CARDRAM/16 RAM Expansion - VIC 64 
Complete CAROCO line in stock 
CI E and VIE IEEE Interfaces in stock 
BASM Compiler/Assembler for C64 89 

APPLE-FRANKLIN ITEMS 
KRAFT Apple Joystick 40 
16K RAM Card for Apple 59 
Solid Oak 2 level Stand for Apple 29 
Serial Card for Apple 99 
MPC RAM/BO column card for liE IAP/TXTJ 139 
Z80 Softcard and CP/M (Microsoft) 235 
RANA Elite I with Con trol ler 389 
Parallel Printer Interface/Cable 79 
Apple Dumpling IMicrotek) Printer Interface t t 5 
Apple Dumpling with 16K Buffer 160 
Grappler + Interface t 29 
Kraft Products for Apple in stock 
DC Hayes Micromodem II 299 
PFS: File 100 
PFS: Report 100 
Videx 80 Column Card 209 
Hayden Software for Apple 20% OFF 
Apple Blue Book 19 

[tcornrnodore 
See us lor Personal, Business, and Educational 
requirements. Educational Discounts available. 

-----------------------------------------------------------------------
PETSCAN I $245 base price 
Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word process ing con­
figurations. Base configuration supports 2 computers. Addi-
!~~~_~ I __ c_~0_1?~!~! __ ~~?_~~?~_~_:~~ __ ~~~_~ ______ _______________ ______ _ 

COMPACK/STCP $115 
Intelligent Terminal Package lor PET. CBM, C64 
Includes AC IA Hardware / STCP Software 

VE-2IEEE to Parallel Interface 110 
Includes case. power supply, full 8-bit transmission. and 
switch selectable character conversion to ASCII. 

VIDEO ENHANCER lor Commodore 64 69 
Realize video quality equal or bettef than composite monitor 
~_~~~9_ ~_t_~~_~~!? __ co!?!_~~ ____ ______________________ __ ____ __ _______ _ 

SCREEN MAKER 80 Column AdapterlorC64 145 
~r_~~!?_~~_~!9 __ ~~~~_~~_~_~~!l.~!~!y_ !?! __ ~~~_i~~~_~_~??~~_~!~~~l_~ ____ _ 
GENISIS Computer Corp 
VIControlier !for C64 as weill 50 

combine with BSR modules for horne or business control 
COMSENSE Remote Sensing Adapter for C64 or VIC 35 
COM WOICE Synthesizer for C64 or VIC 139 

includes software for lest to speech. pitch, etc. 
COM CLOCK Real Time Clock with battery backup 45 

VIC 20 Products and Sollware in stock 
Thorn EMI Software UMI Software 
ABACUS Software HES Software 
16K RAM for VIC 64 Vanilla Pilot 27 

VICTORY Software for VIC and C64 
Streel Sweepers (VIC) 12 Kongo Kong (VIC) 16 
Night Rldel (VIC) 11 Cosmic Debris (VIC) 12 
Annihilator 16 Adven ture Pack I 16 
Adventure Pack II 16 Metamorpllosis 11 
Educational Pack I 11 Trek 12 
?:~~!~_~y_~~~_~_~ ___________ :~ ______ G:~_v~_ ~?_~~~!_~ ___ __ _______ !_~ 
PAPER CLIP Word Processor 109 
ORACLE Data Base from Batteries Included 125 
Commodore 64 Programmers Reference Guide 16 
MicroChess for C64-B levels of play 19 
Computers First Book 01 PET/C BM t 1 
C64 or VIC SWITCH t25 
POWER ROM Utilit ies for PET/CBM 78 
WordPro 3+/64 69 
Word Pro 4+ - 8032. disk. prrnter 295 
SPEllMASTER spelling checker for Word Pro 
VISICALC for PET. (lTARI. or App le 189 
PET-TRAX PET to Epson Graphics Software 40 
SM-KIT enhanced PETICBM ROM Utilities 40 
Programmers Toolkit - PET ROM Utili ties 35 
EASY CALC for C64 65 
PET Spacemaker II ROM Swi lch 36 
COPYWRITER Word Processor for C64 69 
2 Meter PET to IEEE or IEEE 10 IEEE Cable 40 
Dust Cover fOI PET. CBM. 4040. or 8050 8 
CmC Interfaces IADA 1 BOO. ADA 1450. SADI in stockl 
Programming the PETICBM ICompute!l- R. West 20 
Compute! First Book of VIC 11 
HES MODEM with Software 65 
HES Software and Hardware in stock 

~~L~!~_~~~_~~ _~~_~_t_~~~ _________ ,-------------------- ___ _________ _ 
FlexFile for PET/CBM/ C64 $110 
~~_t!l.~~_~~:_~_~~~ __ ~~~t_~~_~i!!:_~~!~_~~~~i_~~~~_~_~~!~~_~!~! ~: ___ _ 
FORTH for PET/C64 full FIG model- Cargi ll/Riley $50 

!!1_~!~:_~~p_i!~!_!~!_~~~!_~_~~~ !~_~~?~~_~~_~~?_~l~~!_~?~~ _______ ~_~ 
KM MM PASCAL IV. 1 for PETlC64 95 
EARL for PETICBM Disk-based ASSEMBLER 65 

Super Graphics - BASIC language Extensions 45 
~~~_t_!!l_~~!:~~~_:~~~~_~9!:_~~~?~!~~_!_~~!!~!:~_~~~_~_~!!.~!!~ _____ _ 
RAM/ROM for PET/CBM 4K $75 8K $90 ------------------------.--.-------------------------------------------
Commodore Public Domain Software for C64 75 

DISK 
SPECIALS II 
Scotch (3M) 5" ss/dd 
Scotch (3M) 5" ds/dd 
Scotch (3M) 8" ss/sd 
Scotch (3M) 8" ss/dd 

10/ 220 50/ 2.00 100/ 1.95 
10/ 305 50/ 280 100/ 2.75 
10/230 50/2 10 100/ 206 
10/ 2.85 50/ 2.70 100/ 2.65 

We stock VERBATIM DISKS 
Write lor Dealer and OE M prices. 

Sentinal 5" ss/dd 10/ 1.90 50/1.85 100/1.80 
Sentinal 5" ds/dd 10/2.55 50/2.50 100/ 2.45 

We stock Dysan disks 
Wabash 5" ss/sd 
Wabash 5" ss/dd 
Wabash 8" ss/sd 

10/1.60 50/ 1.55 100/ 1.45 
10/ 1.90 50/1 .85 100/1.75 
10/2.00 50/ 1.95 100/ 1.85 

We stock MAXELl DISKS 
Write lor dealer and OE M prices. 

Disk Storage Pages 10 lor $5 Hub Rings 50 for $6 
Disk Library Cases 8"-300 5"- 2.25 
~~_~?_~~~~_~~~9 __ ~~~~ _____ 1_! ___ __ __ _________________________________ _ 

CASSETTE TAPES-AGFA PE-611 PREMIUM 
C-l0 10/61 50/58 100/50 
C-30 10/ .85 50/ .82 100/ .70 

OATASHIElD BACKUP POWER SOURCE 265 
Battery back up Uninterruptible Power Supply with surge and 
~_~~~~_!~!~!!~_~~!~!:_~ ~_~:':~:_!?}_~~:_?_~:"'~!_?!_~~!~_r:r_~~ _________ _ 

Zenith ZVM-121 Green Phosphor Monitor 95 
Zenith new color and monochrome monitors in stock 
MultiPlan-IBM or Apple 185 
Quadboard for IBM available 
Peachtext 5000 Software Package 219 
PFS Software for IBM and Apple in stock 
VOTRAX Personal Speech System 280 
VOICE BOX Speech Syn thesizer (Apple or Atari) 
CompuServe Subscription (5 hours free) 35 
Dynax IBrothen DX-15 Daisy Wheel Printer 469 
Itoh Prowri ter Parallel Printer 379 
Panasonic 1090 Printer with Correspondence Mode 319 
USI CompuMOD 4 R F Modulator 39 
Daisywriter 2000 with 48K buffer 1050 
Many printers available (Gemini-Star. Brother. OKI. etc.) 
We Stock AMDEK Monitors 
Amdek DXY-l00 Plotter 590 
A P Products 15% OFF 
Watanabe Intelligent Plotter 990 6-pen 1290 
BROOKS 6 Oullet Surge Suppressor/Noise Filler 54 
We stock Electrohome Monitors 
Synertek SYM-l Microcomputer 18.9 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 
Panasonic 12" Monitor (20 MHz) with audio 139 
Panasonic CT-160 Dual Mode Color Monitor 259 

USI Video Monitors-Green or AMBER 20 MHz hi-res. 
________________ ~~~~~!_ ~_~~ __ ~~~_!~_q~!_~~_~_i_~~!~~~ ____ _________ __ _ 

~.,'Nldata systems 
HERO 1 Robot (factory assembled) 
Z29 Terminal (DEC and ADM compatible) 
ZT-l0 Intel. Terminal with Serial Port 
Z100 16-biV8-bit Systems in stock 

2145 
6BO 
340 

CAll 
We stock entire Zenith line. 

-"'-ATARr 
---------- ... ----------------. -----------------

SPECIALS 
WE STOCK ENTIRE LINE-write for prices. 
Software for Atari in stock. 

215-822-7727 WRITE FOR CATALOG. Add $150 per order for United Parcel . A B Compulers We pay balance of UPS surface shipping charges on all prepaid order s 
252 Bethlehem Pike (add extra for mall. APO/FPO, air) Prices Include cash discount 
Colmar, PA 18915 Regular prices slightly higher Prices subJect to change. 

Circle 8 on inquiry card . BYTE October 1983 615 



5%" DISK DRIVES 
TANDON 

* TM 100·1 
. Single Sided , 40 TRK/Side 

Single Or Double Density 

* TM 100·2 
Double Sided, 40 TRK/Side 
Single Or Double Density . 

CDC 
* 9409 

Double Sided, 40 TRK/Side 
Single Or Double Density . 

.... S17900 
Free Shipping 

S23900 

Free Shipping 

S23900 

Free Shipping 
Order Toll Free 

1·800·531·5475 (Outside Of Texas) 
(512) 250·1489 (In Texas) 

" If We Can 'I Ship The Nexl Working Day, 
We Won 'l Take The Order. " 

MasterCard * VISA * Check 
Texas Residents Add 5% Sales Tax. 

UCompuFldd Corp. 

13010 Research Blvd., Suite 101 
Austin, Texas 78750 

Circle 95 on inquiry card. 

Circle 89 on inquiry card. 

Electronic 
Circuit 
Analysis 
• AC and DC analysis 
• Very fast , optimized machine la nguage 
• Worst case, sensitivi ty analysis 
• Sweep component values 
·64 Nodes 
• Compare circuits 
• Log or linear sweep 
• Full file handling 
• Full editing. error trapping 
• Frequency response, magnitude and phase 
• Complete manual with examples 
• Transmission lines 
• Complex y parameters 
• Available for CP/M, MSDOS, TRSDOS 
• Price - $150.00 

Tatum Labs 
P.O. Box 698 
Sandy Hook, CT 06482 
(203) 426-2184 

Circle 458 on inquiry card. 

ScreenWiz 
FULL SCREEN CONTROL 

An assembler subprogram you ca ll from your 
programs to handle screen input/output as 
IBM mainframes do. 
Define full screen form at specifications 
outside your prog ram, and ca ll ScreenWiz to 
retri eve th e formats, and do all th e 110 for you. 
• One command input/disp lays a full screen 
• Use all qf your CRT video at tributes 
• Define up to 24 fun cti on keys 
• Define temp lates for display and input. 
• Validate input while keying. Inse rt and_ 

delete characters to co rrecl fi elds 
• Tab fi elds forwa rd and backward 
• Draw figures using vert ica l fi eld displays 
• Save memor? as on ly one format needs to 

be in memory at one time. Make th e 
constant s to display virtual. and they don' t 
use any memory at all. 

• Build help sc reens. Ca ll them wi th one 
fun ct ion key then ret urn to where you were. 

Available now for most popular -
BASIC } IBM PC 
COBOL CPIM ·80 
FORTRAN Shipping 
PASCAL Source code included 

$99 
$99 
$ 6 

InTERDATA SYSTEMS INC. 
15 Toronto St. Suite 700 
Toronto, Ont. Canada M5C 2E7 
(416) 366·2t36 (tall collect to order) 

Visa. MlC 
Am. Expre ss 

Circle 237 on inquiry card. 

PRINTERS 

RXBO .. . ..... $Call 
FX 80 .... .. . .................... ... $Call 
FX 100 .. . . ... ....... ............ $Call 

Star·Mlcronics: 
Gemlnl-1DX 

Gemlnl·15 . 
.. '299 

.............. 8439 
Free Shipping * Order Toll Free 

All Harriwaf8 Has Faclory Warranly 
1·800·531·5475 (Outside Of Texas) 

(512) 250·1489 (In Texas) 

~CompuFldd 
13010 Research Blvd" Suite 101 

Austin, Texas 78750 

Circle 96 on inquiry card. 

Corp. 

HOBBY ROBOT-~ 
PUT YOUR COMPUTER TO WORK 

Robot 1·2 a.'s arm with magnetic liller and oplionai pen I'IOIOel lor planing 
and draWing Inler laces 10 Tlme_, VIC·20 and o ther computers. A good 
Introduction 10 arhcuiaied aim robots Usable lor game playing and multi ­
color plOlting. 
ROBOT I 2 AXIS ARM KIT . . ... S125 

ROBOT IV ARM WITH VISION kiT .. ..... . $200 
Adds abilltv 10 detect markers, lollow lines and mazes, a_perimenl Witt, 
panern ancl character recognilion Perleet lor science lair project 

VISION 1 PANORAMIC SCAN VISION KIT . . 

Min)' oth.r "",/on .)'.t.m._ 
A",forc.Wog_ 

.1100 

[~I SPECTRONINSTRUMENT ~ 
~ 1342 W. Cedar Ave. Denver, CO 80223~ 

Telephone (303) 744-7086 

Circle 439 on inquiry card. 

REFERENCE-REPAIR 
FOR THE 

APPLE II® COMPUTER 

For the Technician: Theory 01 operation . comple te 
schematics (all revisions) scope & test pOint documen­
tallon with scope photos & I.C . logic guide . 

For the Novice: Step by step disassembly instruc­
tions lor computer and disk drive , I.C . replacement 
charts . and trouble-shooting information In laymans 
terms_ 

The tlrst complete reference and repair gutde for the 
Apple II" 01 App te II Plus ' Computers with the Disk 
II Drive & controller . 

Money Back Guaranteed 

Only S45.00 postpaid (U.S.) 

Digital Dell 
2632 W. Baseline 
Mesa. Arizona 85202 
(602) 831-5064 

Visa & MasterCard Accepted 
C.O D. (add 165) 

OutSide U.S. (Add 3.50) 

Coming Soon: Reference-Repair for Ihe 
Apple /Ie" & Franklin Ace 1000~ . 

Circle 149 on inquiry card. 

CONVERSE ~d~~ COMPUTER 
AT LAST! A FULLtMPLEMENTATION 01 tho original ELIZA program rs 
now ,]Vailable to run on your microcomputer I 

Created ~t MIT in t966. ELIZA has become th2 world·s most celebrated 
artificial intelligence demonstration program ELIZA IS a non-directive 
psychotherapist who analyzes each statement as you type It In and then 
responds with her own comment or QuestIon - and he r remarks are 
of len amazrngly appropnate! 

Designed to run on a large ma inframe. ELIZA has never before been 
available to personal computer users except in greatly stripped down 
versions lacking the sophistication which made lhe original program so 
fascinat ing . 

Now, OUT new microcomputer versio n possessing Ihe FULL power and 
range of expression of the original is being ollered at the in troductory 

~~~~o o~oO~lbr!f~~~~li::~~dWea~~~~i~~I~~! ~~us~~~~~s~~~~~a~~ 
only S20addi!ional. 

Order your copy of ELIZA today and you·U never agaIn wonder how!o 
respond when you hear someone say. · Okay. lel"s see whal this com­
puter of yours can actually do!'-

ELIZA IS AVAILABLE IN THE FOLLOWING Fb AMATS: 

1. 5){ inch disk lOf the 48K App!e 11 . 11 P!us. lI e or III 
$25 for Protected Vefs ion~$45 lor Applesoft Source VerSIon 

2. 5 Y. inch disk for the 64K IBM Personal Computer 
$25 for Protected Version-U510r IBM Disk BASIC Source Version 

3. 5){ inch disk or tape cassette for the Commodore 64 (specify which I 
$25 for Protected Version-S45 for C-64 BASIC Source VerSion 

4. Standard 8 inch single density disk for all CP/ M based computers 
$25 for ELl lA.COM-S45 with Microsoft BASIC-SO Source 

5 . 5 Y. inch disk for most CP/ M based computers (specify computed 
$25 for EliZA.COM-S45 wilh Microsoft BASIC-SO Source 

Please add S2 .OO shipping and handling \0 all orders 
(California residents please add 6% sales lax ) 

ARTtFtCtAL tNTELLtGENCE RESEARCH GROUP 
921 North La Jolla Avenue. Dept. B 

Los Angeles, CA 90046 
(213) 656-7366 (213) 654 -2214 
MC, VISA and checks accepted • 

Circle 45 on inquiry card. 

SMITH·CORONA 
Memory Correct III Messenger 
Printer & Typewriter 

• RS232 Serial Or 
Centronics Parallel 

• Multiple Pitch 10, 12, 15 

Order Toll Free: 
Free Shipping $579 

1·800·531·5475 (Outside Of Texas) 
(512) 250·1489 (In Texas) 

=CompuFldd 
13010 Research Blvd., Spite 101 

AuStin, Texas 78750 

Circle 97 on inquiry card. 

Corp. 



MONITORS 
AMDEK COLOR I PLUS 299.95 
AMDEK COLOR II 439.95 
AMDEK COLOR II PLUS 449.95 
AMDEK COLOR III 369.95 
AMDEK COLOR IV 749.95 
AMDEK VIDEO 300 (GREEN) 134 .95 
AMDEK VIDEO 300 (AMBER) 149.95 
AMDEK VIDEO 310 (AMBER) 164.95 
BMC 12AU 12 " GREEN 89.95 
8MC 12EUN 12" GREEN 139.95 
BMC AU9191U 13" COLOR 299 .95 
BMC 140 1 13"' RGB COLOR 349.95 
BMC AU9 19 1MU 13" RGB IBM 629.95 
COMMODORE COLOR MONITOR 269.95 
COMREX 13" COLOR W/SOUNO 294 . 95 
COMREX 12" HI-RES AMBER 149.95 
COMREX 12" HI-RES GREEN 139 .95 
COMREX 12"' HI-RES YELLOW 144.95 
ELECTROHOME 9" GREEN 129.95 
ELECTROHOME 12" GREEN 149 .95 
ELECTROHOME 13" RGB IBM 379.95 
ELECTRO HOME 13" RGB COLOR 369.95 
GORILLA 1 2 " GREEN 89 .95 
NEC 12" GREEN SCREEN 154.95 
NEC 12"' ECONO GREEN 109.95 
NEC 12 "' LO-RES COLOR 299.95 
NEe 12" AMBER SCREEN 164.95 
NEe 12" COLOR - IBM 539.95 
PRINCETON GRAPHICS HX-12 489.95 
QUADCHROME RGB FOR IBM 527.95 
SIU<ATA 13 "' COLOR 264.95 
SIU<ATA 13"' RG8 COLOR 519.95 
SIU<ATA SUPER RGB MONITOR 719.95 
SAKATA 13" GREEN 104.95 
TAX AN 12"' GREEN 124.95 
TAXAN 12 " AMBER 129.95 
TAXAN RGB VISION I 294 . 95 
TAXAN RGB VISION III 494.95 
ZENITH 12"' GREEN 99.95 
ZENITH RGB COLOR MONITOR 579.95 
US! 9" AMBER MONITOR 129 . 95 
USI 9" GREEN MONITOR 119 .95 
USI 12" GREEN MONITOR 139. 95 
USI 14"' LO-RES COLOR 289.95 

MODEMS 
ANCHOR MARK I (RS-232) 
ANCHOR MARK II (ATARI) 
ANCHOR MARK III (TI99/4A) 
ANCHOR MARK V (OS80RNE) 
ANCHOR MARK VI (18M PC) 
ANCHOR MARK VII (RS-232) 
NOVATION J-CAT 
NOVATION 212 AUTO CAT 
SMARTCAT 212 (1200 BAUD) 
SMARTMODEM 300 BAUD 
SMARTMODEM 1200 BAUD 
SMARTMODEM 1200B - IBM 

79.95 
79 .95 
99.95 
94.95 

199.95 
109.95 
104.95 
579.95 
429.95 
194.95 
484.95 
449.95 

PRINTERS 
AMDEK 2 DIGITAL PLOTTER 1074. 95 
ANADEX DP-9501A 1319.95 
ANADEX DP-9925A 1549.95 
ANADEX DP-9629A 1429.95 
ANADEX WP-6000 2199.95 
ANADEX wp-6000 TRACTOR 144.95 
CENTRONICS 352DP 1799.95 
COMREX CR-l DAISY WHEEL 729.95 
DAISEYWRITER 2000 1129. 95 
DIABLO 630R155 1784.95 
EPSON FX-80 W/TRACTOR LOW! 1 
EPSON RX-80 LOW!! 
EPSON FX-l00 F/T LOWll 
GEMINI lO X LOWl! 
GEMINI 15 LOW! ! 
GEMINI STX-80 LOW! I 
GORILLA BANANA PRINTER 189 . 95 
IDS MICROPRISM 479.95 
IDS PRISM 132 1299. 95 
IDS PRISM 132C - COLOR 1499.95 
JUJU 6100 PRINTER (P) 549 .95 
MANNESMANN TALLY MT160L 779.95 
MANNESMANN TALLY MT1602 1289 . 95 
MANNESMANN TALLY MT1802 1499.95 
NEe 3550 SPINWRITER-IBM 17 54.95 
NEC 8023 PRINTER 459.95 
NEC 8025 120 CPS 136 COL 719.95 
OKIDATA MICROLINE 80 339.95 
OKIDATA PACEMARK 2350p 1999.95 
OKIDATA PACEMARK 2350S 2199.95 
OKIDATA PACEMARK 2410P 2329.95 
OKIDATA PACEMARK 2410S 2499.95 
OKIDATA TRACTOR 80,82,92 49.95 
OKIDATA 82A W/GRAPHICS 449.95 
OKIDATA 83A W/GRAPHICS 699.95 
OKIDATA 84P 1049. 95 
OKIDATA 84S 1129.95 
OKIDATA 92 494.95 
OKIDATA 93P 929.95 
OKIDATA 93S 994.95 
OLYMPIA TYPEWRITER/PRINT 819.95 
PANASONIC KX-Pl090 419.95 
PRINTMASTER (DAISY) 1549.95 
PROWRITER I PRINTER 344.95 
PROWRITER II PRINTER 619.95 
C ITOH 8600BP 979.95 
QUME SPRINT 11 /40+ 1399.95 
SAN YO PR5500 DAISY WHEEL 579.95 
SILVER-REED DAISY WHEEL 799.95 
SMITH CORONA TP-l 499.95 
STARWRITER DAISY WHEEL 1099.95 
TOSHIBA P-1350 1649 .95 
TRANSTAR 315 COLOR 449.95 
TRANSTAR 130 18CPS 729.95 
TRANSTAR 140 40CPS 1229.95 
EPSON SERIAL (RS-232) 134.95 
GRAFITTI CARD 84 . 95 
GRAPPLER + 119.95 
MICROBUFFER II 16K 194. 95 
PKAsa INTERFACE 129.95 
WIZARD BPO 16K 129.95 
WIZARD SOB 16K 179.95 

OTHER PRINTERS AVAILABLE 

COMPUTERS 
COMMODORE 64 LOW! ! 
COMMODORE 1541 DRIVE LOW!! 
ATARI 600XL $CALL 
ATARI 800XL $CALL 
IBM PC & XT LOW I ! 
COLUMBIA VP PORTABLE 2349.95 
COLUMBIA COMPLETE SYS. 2649.95 

IBM-PC COMPATIBLE SYSTEM 
128K, 2-DS/OD DRIVES, KEYBOARD 

AND COMPLETE SOFTWARE PACKAGE 

CORVUS CONCEPT MC68000 $4999 
256K, 8" FLOPPY DRIVE 

COMPLETE SOFTWARE PACKAGE 
BI-DlRECTIONAL 8 -1/2X ll SCREEN 
CORVUS CONCEPT 512K $5895 

CORONA DESKTOP PC LOW! I 
IBM-PC COMPATIBLE SYSTEM 

128K 2-DS/DD DRIVES, KEY80ARD 
COMPLETE SOFTWARE PACKAGE 

CORON_f\ PORTABLE PC LOW! ! 

EAGLE PC 128K SYSTEM 
KlI.YPRO II 
NEC APC-HOl 
NEe APe-H02 
NEe APC-H03 
NEC APC-WPS 1 

2249.95 
1399.95 

$2495 
$2995 
$3749 
$4995 

PIED PIPER I 1074.95 
Z-80 PORTABLE COMPUTER 

INCLUDES 64K RAM & 1MB DRIVE 
SOFTWARE INCLUDES: 

CP/M & PERFECT SERIES 

SANYO WBC-ll00 1529.95 

TELEVIDEO 16-BIT DESKTOP 
12 8K 8088 5MHZ DUAL 360K DRIVES 

INCLUDES CP/M $3499.95 

TELEVIDEO 910 TERMINAL 
TELEVIDEO 925 TERMINAL 
TELEVIDEO 970 TERMINAL 

XEROX 820-II 

594.95 
789.95 

1199.95 

$2899 

ZENITH Z-120 ALL-IN-DNE 
BUILT-IN GREEN SCREEN 

DUAL DRIVES SPECIAL $2999.95 

APPLE I Ie NOW AVAILAIIIJ< 
PLEASE CALL FOR OUR LOW PRICE 

FRANKLIN ACE 1000 W/COLOR LOWll 
FRANKLIN ACE 1200 SYSTEM LOW 1 1 
ROMAR II (APPLE CLONE) 549.95 

DISKETTES 

ELEPHANT DISKETTES SS/SD 
ELEPHANT DISKETTES SS/DD 
ELEPHANT DISKETTES DS/DD 

16.95 
19.95 
25.95 

APPLB II 

EASY-80 80 COL VIDEO CARD 
FULLY VIDEX COMPATIBLE 

WORKS WITH WORDSTAR, dBASE, 
SUPER-TEXT-PRO, BASIC , CP/M, 
PASCAL. SPECIAL INTRO PRICE 

4TH DIMENSION DRIVE+CTRL 
4TH DIMENSION DRIVE-ONLY 
HAYES MICROMODEM II 
KENSINGTON SYSTEM SAVER 
RANA ELITE I W/CTRL-CARD 
RANA ELITE II W/CTRL 
RANA ELITE III W/CTRL 
SOFTCARD (Z-80 CARD) 
MICRO-SCI A2 W/CTRL-CARD 
ASCI I EXPRESS PRO 
BPI GENERAL ACCOUNTING 
DATASTAR (REQ Z-80) 
dBASE II (REQ. Z-80) 
INFOSTAR (REQ Z-80) 
REPORTSTAR (REQ Z-80) 
SENSIBLE SPELLER 
SPELLSTAR (REQ Z-80) 
SUPERCALC (REQ Z-80) 
SUPER-TEXT PRO 40/80 
VISICALC 3.3 
WORDSTAR W/APPLICARD 

LOTUS 1-2-3 
d8ASE II 
FRIDAY 

IBM 

HOME ACCOUNTANT PLUS 
QUADLINK APPLE EMULATOR 
SMARTCOM II 
MICROSOFT MOUSE 
PEACHTEXT 5000 SER.9 
PERFECT WRITER 
VISICALC 256K 
CBASIC COMPILER 
MULTI -TOOL WORD W/M.OUSE 
VERSAFORM 
Q-BASE 
WORDSTAR 3.24 
INFOSTAR 

COMMODORB 64 

289.95 
199.95 
259.95 
64.95 

359.95 
509 .95 
649 . 95 
234.95 
319.95 

89 . 95 
294.95 
194.95 
449.95 
319.95 
239.95 
84.95 

164 .95 
189.95 
69.95 

174.95 
324.95 

LOWll 
429.95 
199.95 
99.95 

489.95 
89.95 

134.95 
259.95 
189.95 
179.95 
399.95 
339.95 
259.95 
139.95 
349.95 
349.95 

CALC RESULT ADVANCED 119.95 
CARDCO PARALLEL INTERFACE 64.95 
CHOPLIFTER 34.95 
DATA20 Z80 VIDEOPAK 224 .95 
DATASETTE RECORDER 64.95 
FORT APOCALYSE 27.95 
FROGGER 27 .95 
HES MODEM I 64.95 
HOME ACCOUNTANT 59.95 
JAWBREAKER 27.95 
JUMP MAN 27.95 
GRIDRUNNER 27.95 
PHAROH I S CURSE 24.95 
HESMON 27.95 
SCRIPT 64 79.95 
VANILLA PILOT 24.95 
VIC/64 SWITCH 119.95 



COMPUSTAR USERS! 

SlPEALETTEA is for you! 
It's the exciting bi-monthly packed with 
technical tips, feature articles, display and 
classified ads plus hardware and software 
reviews wrinen just for the SuperBrain 
and CompuStar user. 

Now in our third year, we offer: 

• Substantial DISCOUNTS on popular 
nationally-advertised CP/ M software. 

• A full line of hard-to-find enhanced 
PROMS , BIOS' s and GRAPHICS 
packages. 

• A direct link to thousands of Intertec 
computer users around the world . 

Subscriptions : $25 in USA 
$35 foreign 

(Back-issues available at $ 3 . 50) 

To order, call or write : 

SlPEALETTEA 
P. o. Bo x 312 1 

Beverly Hills , CA 90212 
(213) 277-2410 

Circle 10 on inquiry card. 

80 CHARACTER VIDEO BOARD 
• WORDSTAR/dBASE II OPTION 

• TYPE AHEAD KEYBOARD BUFFER 

~
"'~~ ... ~ •... -" " . 

,~. '. 

. -.,~, . , .,, - -

·25 LINE NON-SCROLL OPTION 
• Z80 CPU and 8275 CRTC S·100 
• CHARACTER GRAPH ICS 
• ADAPTABLE SOFTWARE 
• ORDER ASSEMBLED & TESTED OR 

PRE·SOLDERED (A DD YOUR IC's) 

VDB - A2 bare board from $49.50 

Simp/;way PRODUCTS CO. 
(312-359·7337) 

P.O. BOX 601 , Hoffman Esta tes, I L 60195 
add $3.00 S&H, 3% for Visa or Mastercard 

Illinois Res. Add 6 % Sales Tax 
WORDSTAR is a trademark of MicroPro INTERN·L CORP. 

dBASE is a trademark 01 ASHTON·TATE CORP. 

BUYING A COMPUTER 
FOR CHRISTMAS? 

SPENDING $500, $1500, $3000? 
FIRST SPEND $9.95 AND FIND OUT 
WHArS AVAILABLE AND HOW THEY 
COMPARE. 

THREE PAGE 17" x 22" CHART SHOWING 
MOST WEll. KNOWN COMPUTERS AND 
MANY OTHERS . LISTS CPU TYPE . 
OPERATING SYSTEM. DISK SIZE & FOR· 
MAT. SOFTWARE AVAIlABLE, MEMORY 
SIZE, KEYBOARD DESCRIPTION, DISPlAY 
SIZE AND RESOLUTION, OPTIONS, PRICE, 
ETC. 

~$9.95~ 

AYEWIPS 
DEPT. B310 

P.O . BOX 10937 
DENVER, CO 80210·0937 

High Resolution 
19" COLOR RGB 

Monitor 

o 
$519 

Ready to plug into IBM PC 

. 640 lines x 525 
- 6 month warranty ava ilable 
• specialized cabinets optional 

301-268-9331 
Overlord Monitors 

III Chinquapin Round Rd. 

Annapolis, Maryll)nd 21404 

Send for a list of Overlord Monitors 

Circle 526 on inquiry card. 

SAVE BIG ON MEDIA! 
SENTINALTM Complete with hub rings and 

lifetime warranty 
Sing le sided/Single density 5W' $18.70 bx of 10 
Single sidedlDouble density 5W' $20.70 bx of 10 
Double sided/Double density 5W' S27.80 bx of 10 

Single sided/Double density 8" $29.70 bx of 10 
Double sided/Double density 8" $38.70 bx of 10 

BUY DISKETTES IN BULK & SAVE! 
Call For Pricing-From S17S,DO/Case Of 100 

SEND FOR OUR ALL NEW 
CATALOG! IT'S FREE!!!!!! 

Hundreds OF BIG Bargains: 
Peripherals' Software· Games· Accessories 

Supplies' Furnilures 
_ CAUTODAY! -=- 1·800·527·3475 -
Dept ~ 1, 4a1 N. Central hpwy, Richardson, TX 75080 

~ ACCESS UNLIMITED 
-MICRO SHOPPING CENTER 

Circle 11 on inquiry card . 
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Circle 197 on inquiry card. 

8048 IN-CIRCUIT 
EMULATOR 

E232·48 emulates Intel compatib le 8048, 
8049, 8050 microcomputers and their 
ROM less and CMOS versions. It features: 
• Real time emulation up to 11 Mhz. 
• Hardware breakpOints. 
• RS-232 interface to host system . 
• In·line Assembler and Disassembler. 
• Complete debugging facilities. 
• Chaining for Multi·Processor emulation. 

E232·48 (serial interface) . . . . ... $1795 
E696·48 (S-100 version) ................ $ 995 
Cross Assemblers (8048 & others) .. $ 150 

SIGNUM SYSTEMS 
726 Santa Monica Blvd. 

Santa Monica. CA 90401 (213) 451·5382 

Circle 424 on inquiry card . 

PUBLISHABLE QUALITY GRAPHS 
on MOST DOT MATRIX PRINTERS 

Requires llQ Graphics Screen 
Line Graphs and Scatterplots 

Easy to Use, Excellent Manual 
CP/M 80, CP/M 86 
Most disk formats. 

Price: $50. Manual Alone: $]0. 

DataPlotter from Lark Software 
7 Cedars Rd. Caldwell, N.J. 07006 
(201) 226-7552 Visa. MIC 

120 

H 100 

o 
U 80 

A 60 

N 

40 

20 

F.t> Apr Jun Aug Oct o.e 

>tONTH 

Circle 265 on inquiry card . 

US Robotics 
Modems 

300/1200 Baud 
Autodial/Autoanswer 

Password.......... . .. $335 
Courier (for Osborne)... . ........................ $375 
S·100 (for S-100 Syslems) ......................... $335 
Aulodial 212A. ... ... ................... . .. $429 
Telpac Communicalion Soflware .. ... ... $ 69 

Morrow MicroDecision 
(includes 64K Ram, Z80A, CP/M, Wordstar, 
Spelling Checker, Logicalc , BaZic, and 
Microsofl Basic) 
MD-2 (2-200K Drives w/Personal Pearl) .... S895 
MD·3 (2·384K Double Sided Drives w/Personal 

Pearl and Ouest..... ... ..S1149 
Decision 1...................... . ........ SC.ll 

XL Systems 
• Division of O.t. Inform.tlon Systems, Inc. 

967 East 4800 South Suite 4·C 
Salt Lake City, Utah 84117 . 

~I::terc.rd 801-266·0454 
$3 long dist. credit w/purchase 

Circle 136 on inquiry card . 



ASp~ ~i;;"~~ C) 

~~~'5~~r164K , 5 , p , C) 395 
.pc va Plus II to, Card 

PIN 110 IC, 5) 165 
."SlX PACK" 

PIN 5P0645PC I64K, 5 , P, C) 
Co£)( EKtender Card 40 

Prototype Card 69 
HERCULES 

~~S~I~Sy~.;.aj~~ Ca~~use for IBM 
MICROSOFT 

Mouse plus Mullitool Word 
ORCHID 

Hi· Res Graphics Adaptor 395 
PERSYST Spectrum (64-256K) 

PIN 5P64, (64K, Clk , 5 , P) 
PLANTRONICS Color plus ,. Card 
QUADRAM Quadboard (64-256K) 

PIN 064, 64K w /4 functions 395 
OuadLink Apple Card 680 
Quadboard 64K 
Microfazer Print Buffer MP-64 

Quadchrome (Hires AGB) 
Ouadlink IIBM to Apple) 
RIXON PC2 12A Modem 110 596 
SSM Transmodem 1200 
USI Mullidisplay Card 
VISTA " Muilicard " " (exp, 64-256K) 

PIN V-064 !64K, Clk , 5 , PI 395 
PIN V-256 256K, Clk, 5 , PI 695 

."lIaxlcard ,. " (up to 576K) 
PIN V-576-64K 
PIN V-576-576K 

. " PC Master" (10 1/0) 495 

. " pc Extender" (up to 10 1/0) 249 

."Dlakmaster '· 299 

~·1 ~n~I.~e c~~~::~~P8"ve 

CO EX 80FIT 80eps $299 
DYNAX Daisywheel 
SILVER REED 

EXP500 132 Column 
STAR MICRONICS • NEW! 

Gemini l OX 120cps 399 
Gemini 15 15" 599 

EPS.JN FXBO 699 
FX 100 895 

BROTHER HR-1IBMC 1195 
DAISYWRITER 1495 
TTX Daisywheel 

~e,; ~t~owp~~~ IT~5gable 60 

AMDEK CORP 
300 Green 12" $ 199 
310 Amber 12" 210 
Color I Composite/Hilachi 399 
Color II AGB Hi·Aes 899 

BMC 
12" Green 129 

PRINCETON GRAPHICS 
AGB IBM lookalike 700 

DYSAN 5'1. ' 5 5 50 101$55 
OYSAN 5W' OS SO 10/65 
IBM 5'1." S5 50 10/60 
IBM 5W' S5 DO 10/65 
VERBATIM 525-01 55 10145 
VERBATIM 550-01 0 5 10/55 
MAXELL MD 1 5 5 10/SO 
MAXELL M02 0 5 10/60 

~~L~ts~e~I:~xS~V~H (80 disks) 10/25 

With Sleeve and Box 100/195 

COMPUCABLE 
cS~t?~ard & Onve Covers (sel ) 

PC Pedestal 
PGS or Quadchrome Adaplor 
Ver1ical PC Syslem Stand 
IBM Mono Extension Cable 
Keyboard Ext. Cable (3·9·) 

EPD PROTECTION DEVICES 
The l emon (Surge Protector) 

+~: 6~:~~e(7~rt~e :~~)~~wr) 
The lime 

INTEL 80B7 IC 
KOALA PAD 
KRAFT Joystick IBM 
RAM EXPANSION 

16K Motherboard ( 16 IC's) 
64K Memory Exp. (9 IC's) 

HAVES 
Smar1 modem 300 
PC Modem Software 1.:3 (above) 
Smar1modem 1200 
PC Software 1.4C (above) 
5martmodem 12008 
Smancom II 
Smartmodem 10 IBM Cable 

S80 

50 

70 

279 

115 

299 
29 
35 

359 
269 

CaU 

339 

319 
399 

279 
599 
279 
190 
488 
525 
449 
479 
299 

229 
399 

249 
729 
329 
199 
199 
Call 
999 

$199 
525 

649 

319 
469 
549 
749 
895 

1295 
549 

1875 
39 

$155 
175 
339 
695 

89 

545 

$38 
48 
43 
47 
23 
34 
29 
39 
t9 
19 

149 

$19 

64 
10 
20 
44 
34 

43 
68 

122 
76 

199 
99 
40 

Condor 
$38900 

SuperCalc 
$9900 

SuperCalc 2 
$17900 

Multiplan 
$18900 

Wordstar 
$29900 

Lotus 1-2-3 
Call! 

T. K. Solver! 
Call! 

Flight Simulator 
$4500 

Context MBA 
Call! 

Computer 
Inovations 

CS6C Compiler 
$36900 

Copy II Plus 
$3200 

Visiword 
$28900 

Digital Research 
Pascal MT + 86 , ....... $295.00 
Concurrent CP/M 8-6 . ... 260_00 
CBASIC 86 .. _ . ...... ... 149.00 

P.us More Great 
Softvvare Values 

In Our 
19S3 Catalog! 

Send For 
Your Copy NOW. 

If You're Thinking IBM PCN

, 

READ THIS! 

COEX Combocard II 
* 64K to 256K RAM * ASYNC Serial Port * Clock/Calendar w/NiCad Backup * Parallel Printer Port * RAMDisk Software * Spooler Software 

64K 
256K only $39900 

Zero "K" Version Available Only $199.00 

PLUS! ... with Purchase of either 
Memory card above 

SUPERCALC TM .. ...... only $89.00 (195.00 value) 
Disk Emulator ............. FREE 
Print Spooler .............. FREE 

ACP PC "FEATURE OF THE MONTH" 
1. DISKMASTER " . Disk Controller lor IBM PC or XT adds bOlh 5 '1,' and 8" 

floppy drives. Complete with Software. Same card can also handle List 
Ihe Amlyn 6,2 Mb Cartridge Add-on Subsyslem , , , .... $299 

2. VISTA 1200 with DISKMASTER" , 

3. M&R "SUP'R EXTENDER ,. ", IBM PC & XT Expansion Chassis with (6) Siols, Power 
Supply and Fan, Your price!!! only $439.00. You cannol afford to live without one. 

TANDON 100-2 
pc Compatible' Double Sided 

$28900 

aUME 142 1f2 High 
PC Compatible' Double Sided 

$24900 

!,~o~~S~e~~ I;fa:f:~~S~~:CrU~~n~f:~:~l~f:;l~~~:~ MAIL ORDER: P.O. BOI 17329 Irvine, CA 92713 

~~~~PI~= &v~s~:d~~EO~$;:o~~~lc3:;v=~~I~~e~~~~~~d~~~~~; Retail: 1310 E. Edinger, Santa Ana, CA 92705 

TOll FREE 

800-854-8230 foreign orders or US Parcel Post Include T etephone numbcr. NO (714) 558.8813 
coOs. Prices SUblOCI 10 Change wilhoul nollcc. Somc items 
subject to prior sale. We reserve the right to substitute manu, 
facturer. Retail prices may vary. We are not an authorized IBM 
dealer. IBM'" trademerk ol lntemational Business Machines. 

TWX 

911)-595-1565 



Surplus 5-100 Video Digitizers 
Godbout System with RCP/M Software 
Digita l Graphics CAT·400 hi· res video dlgltlzer. and 
color, raster display boards. Four-bit Irame-grabber, 3 
color maps (VM·133) , RGB, NTSC, RCCU and most 
other features .... , , , , ... $4,250 

Digital Graphics CAT-20D wi th mos t fea tures of 
CAT ·400 . . . $3,250 

Digital Graphics CAT·1 00 ABCFM PSTX (NTSC and 
RGB outpul, contouring, frame grabber, charac ter 
generator, etc.). .$1,250 
CAT display RAMS are 128K, 64 K, and 32K respective­
ly. CAT·400 d isplays 240K 4·blt pixe ls (512 x 4BO). 
CAT-20D and 400 have 16:m lll lon-color palette using (3) 
1 K color-mapping memories. 

Sony Trinl l ron 15" TV modi fie d to accep t ana log RGB 
or NTSC . . ...... " " . " . $450 

RCA 1005/1" BIW hi-res TV camera w/Fu JI 1.4/25mm 
lens. . .. $750 

God bout 22-5101 S-100 f rame, Shugart 4008 26Mb Win­
chester with Morrow controller, Dual 8" Qume DTB's 
(1.2 Mb each) with Godbout Disk1, Godbout 6 Mhz 
z·ao, In terfacer II (2 seria l ports), 64K stati c RAM1 7, 
and PMMI 300/450/600 Baud modem in 19" rack plus 
TVI·920C CRT, CP/M 2.2, and CBIOS source. Opera­
tiona l RCP/M soilware on request. Online now at (2 14) 
93 1·B274 . . . $4,900 

All hardware and soft ware documentation Included. 
For fullt ls t and details circ le reader service number or 
contact: 

D, C. Crane. Inc. 
P.O . Box 8026 14 

Dallas, TX 75380·2614 12 14) 931-2669 

Circle 132 on inquiry card, 

Computer Softw are Associates. an 
established software house. sup­
plies software for COMMODORE. 
APPLE. and IBM horne computers. 
CSA is currently looking to expand 
its product base of serious programs 
in the areas of horne. education. 
and office . 

Computer Software Associates offers 
over 30 years of market experience. 
worldwide distribution. innovative 
packaging. generous royalties. and 
pr ogrammer support. 

Interested programmers should 
contact Mike Mahan. Product 
Development Department. Com­
puter Software Associates. 50 T eed 
Drive. Randolph. Massachusetts 
02368 Tel. (617) 961 -5700. 

~~COMPUTER t! .. 1l SOFTWARE 
...... ASSOCIATES 

Circle 114 on inquiry card. 

HEXADAISyTM 

HEXADAISyTM is a hex a ­
decimal circular slide rule with 
waterproof printing. The device 
calculates the offset for relative 
addressing used in many micro­
processors. adds and subtracts 
hexadecimal numbers, calculatss 
2's complements and converts 
decimal to hexadecimal numbers 
and back . HEXADAISyTM with in­
structions is available ppd , for 
• 4.8&, (OA res. add $.30) from 

HEXADAISyTM PRODUCTS 
P,O, Box 1532, laguna koch, CA 92652 

T.I. 714-494-8342 

PERIPHERALS 
APPLE II AND 

FOR 
lIe 

ONE YEAR WARRANTY ON ALL ITEMS 

BARE 
EACH BOARD 

APPLE/SHUGART DRIVE 15'1,' ) $199 
DIS K CONTROLLER 100S 3.2 -3 .3) 59 $ 21 
BO COLUMN CARD 139 29 

(VIOEX EOUIVALEND 
132 COLUMN CARD (11 + OR lie) CALL 52 

(ULTRATERM EaUIVALEND 
80 caLUM~ W)TH 64K RAM 129 28 

(FOR li e ON Ly) 
PRINTER INTERFACE WITH 16K CALL 29 

TO 64K BUFFER ANO GRAPH ICS 
IAPPLE DUM PUNG EaUIVALEND 

MULTI·FUNCTION CARD 136 29 
(PARALLE L, SERIAl BSR, CLOCK) 
IVERSA CARD EOUIVALEND 

APPLE lie BARE BOARO 175 
5'1. FLOPPY ORIVE ENCLOSURE 17 
180 SOFTCARD (11 + AND II.) 99 29 

(M ICROSOFT EOUIVALEND 

COLORADO COMPUTER PERIPHERALS 
R.A. 6, BOX 7-0 GOLDEN, CO 80401 

13031 278-7172 

Circle 87 on inquiry card . 

THE 169.95 

COPY SIMPLE STANO ALONE UPERATION 
2116 BUILT IN POWER SUPPLY 

ONTO DOUBLE PROGRAM CYCLE 
2732 OIP SWITCH PERSONALITY 

NO MODULES TO BUY 
. RUN & RESET BUTTONS 

SCREEN PROMPTS 
STORES BASIC OR 

BOARO·CONTROLlER 
OOCUMENTATION $24.95 

5 OR MORE 
$19.95 ea. 

PLAY OVER THE 
PHONE OR LOCAL 

VIC TO VIC OR C64 

NO CONNECT CHARGES 
MACHINE PROGRAMS 
RE·USABLE CARTRIDGES 

CARTRIDGE 
PROGRAMMER 7TH FLEET '29.95 
179.95 USER fRIENOL Y 

SENO MESSAGES 
SINK ENEMY SHIPS 

WORKS WITH ·}ROG.AIQ 
& V·MON '49.95 

MIGHTY 5 
SPY MODE 

SET MINES 
NO MEMORY 
EXPANSION 
RfOUIREO 5 fULL SERYlCE EXPANSION CONNECTORS 

~~~T SOfTWAR E CONTROL OE BLOCK ENABLE LINES 

DUAL RESET SWITCHES: RESET VIC OR MIGHTY 5 

IGOLO CONNECIORSI USES SEVERAL GAMES OR RAM CAROS AT ONCE 

These and other fine products available from: 

QUEUE PRODUCTS 
f313J 848-6666 

BOX 1655 / DEARBORN, MI 48121 
- DEALER INQUIRY REQUESTED - #2B · 

PROMPT DELIVERY! AND 

TRY TO BEAT THESE )C PR ICES: 

DYNAMIC RAM 
64K 200 ns $5.27 
64K 150 ns 5.47 
64K 120 ns 6.55 
16K 200 ns 1.49 

EPROM 
271 2B 300 ns 519.20 
2764 250 ns 6.35 
2732 450 ns 3.B9 
2732A-2 200 ns 5.67 
2716 450 ns 3.19 
2532 450 ns 4.60 

STATIC RAM 
6264p·15 150 ns $33.00 
6116P-3 150 ns 4.79 
6117P-3 150 ns 4.20 

ZBOA FAMILY 
CPU, CTC, or P10 $2.94 
DART 7.99 
DMA or S1010 12.50 

MasterCardlVISA or UPS CASH COD 
Factory New, Prime Parts 

MICROPROCESSORS UNLIMITED 
~~·g~s~~~~ :4e4o;~a Ave. (918) 267-4961 

.!lPOO 
Prices subject 10 change Please e~peci higher pllces on some pans due 10 

I Wide Shortages. Callier votume prices SublOCIIO aVi llatlle quanllt1es 
. & Insurance eXira. Cash dlscounl shown 

Circle 307 on Inquiry card. 

Printer Cables 
- Parallel-

ALTOS 
O~ ATTACHE $35 ~1;·O ATAR ) .00* 

CENTRON ICS 
COLUMB IA 

S/-i f!f..f 
EAGLE ~G )BM·PC 

~ KAYPRO ~ 
OSBORNE 

~1;.OO~ SANYO $35 T)·99 .00* 
- SERIAl-

ATTACHE COM. 
RS2 32 (DB25P) 

~ (9 conductor 1-8. 20) '. 1 I . 

CABLES UNliMITED 
4030 Wabaska Dr. 

San Diego, CA 92107 
619-222-3366 

t( 1\ Rt'''ldt'flh Add h'~" "'.lit,,, ',I\, ('b2 \41 

Circle 514 on inquiry card. 

Circle 430 on inquiry card. 

[J)ealing m iscounts [3verYday 

OCTOBER TREATS 

dSASE II 

ZDRK I, II, III 

[S " CP/M) 

[No Tr icks) 

THE ARCADE MACHINE 

PRINTERS: 

LIST SALE 

700 399 
40 27 
50 34 
60 40 

160 CPS-MT 160L 798 598 
132 CDL-MT 1S0L 1098 829 
PRICES GOOD THROUGH 10/31/83 

Please Include 3% for Shipping (minimum $2.00J. or 5 % for 
Blue Label (minimum $3.00). In .Texas Add 5% Sales Tax . 

CHECK (Allow 10 Days), or COO (add. $2.00) 

1-S00-527-7127 P.O. BOX 64844 
IN TEXAS 1-214-525·3230 DALLAS, TX 75206 

Circle 134 on inquiry card . 



A.LD.& 
APPLESOFT COM PILER 
BASIC COMPILER (APPLE, IBM) 
FLIGHT SIMULATOR (IBM) 
MOUSE WITH WORD 
MULTIPLAN (ALL FORMATS) 
PREMIUM PAK (A PPLE) 
SOFTCARD (APPLE) 
TYPI N G TUTOR II (A PPLE) 

MTN MUSIC SYSTEM 
PAYMAR LJCASE REV 7 
PIE WRITER 

TIME ZONE 

WORDHANDLER II 

Circle 107 on inquiry card. 

APPLE CAT II 
APPLE CAT 212 (UPGRADE KI1) 
AUTOCAT212 
D-CAT 
EXPA NSION MODULE 
INFONE (EXECUTIVE) 
J-CAT 
SMART CAT 103 
SMART CAT 103/212 

CHARACTER ROMS 
ENHANCER II 
FUNCTION STRIP 
INVERSE VIDEO 
PSIO 
SOFTSWITCH 
ULTRATERM 
VIDEOTERM 
VIDEOTERM UTILITIES 
VIDEOTERM W/SS& INV 
VISICALC MEM EXPAND 
VISICALC PRE BOOT 

APIC (APPLE III PARALLEL) 
E-RAM (APPLE) 
512 + (64K) 
IPIC (IBM PARALLEL) 
MICROFAZER 
QUADBOARD 64K 
QUADCHROME MONITOR 
QUADCOLORI 
QUADLINK 

JUGGLES' RAINBOW 
KINDERCOMP(A, IBM) 
MATH BLASTER (IBM) 
MICRO MOTHER GOOSE 

BYTE October 1983 621 



$$ Printers $$ 
$$ WEWILLNOTBEUNDERSOLD$$ 

Special Sale 
Communications Pak 

Hayes Smartmodem 300/1200 . . ..... $499 
Hayes Micromodem II . 
App/e Cat II . . . . . .. .............. . 
J Cat 
Anchor Mark I RS232 . . . 
Anchor Mark VII aut. . .. . 

DISK DRIVES 
Rana Elite I 
Rana Elite II ........ ...... . 
Rana Elite III. 
Rana Controller w/drive. 
Apple Ace Mate(l yr. warr.) .. 
Slim Teac 5'1<" (1 yr. warr.) 

279 
282 
129 
89 

139 

289 
435 
575 

75 
239 
269 

THE COMPUTER STORE 
Dept. 345 

3941 -B South Bristol St. 
Santa Ana, CA 92704 

714-261-1383 
ORDERS ONLY: (800) 824-2227 

Circle 115 on inquiry card . 

FAST 
Factory 
Floppy Disc 
Drive 
Repair 
Specialists in the repair of: 

Shugart 
Tandon 
PerSci 
PEASC •• INC. 

~ 
12624 Oaphne Avenue 
Hawthorne. CA 00250 
(2 13) 777-7536 
TWX 9 10·321·4448 

Circle 356 on inquiry card . 

DEALER INQUIRIES INVITED 

51/4" PRICE/10 

1 SIDE/SGl DENS . . $35.00 104 / 1 
104 / 10 
104 /20 
204 / 1D 
204 / 2D 

8" 

1 SIDE / DBl DENS ........ $37.00 
2 SIDES / DBl DENS . . .. $43.90 
1 SIDE / QUAD 96 TP1 . $43.90 
2 SIDES / QUAD 96 TPI . $51.30 

3740/1 1 SIDE / SGl DENS ........ $36.50 
3740 / 1D 1 SIDE / OBl DENS. $45.20 
3740 / 202 SIDES/DBl DENS ... .. . . $52.70 

ChecKs-VISA·MC·C.O.D./ Add 52 Shipping 
Call or write for our discount catalog . 

L YBEN COMPUTER SYSTEMS 
27204 Harper Ave., St. Clair Shores, MI 48081 

Phone: (313) 777·7780 

THE DYSAN DISKETTE STANDARD 
AT AN AFFORDABLE PRICE 

Circle 277 on inquiry card . 

Circle 129 on inquiry card . 

64K bOlt VIC 20'" 
-A-RAM" 

SELECT,A'RAM i._ J!1II111t m~ 
,S;;!~~,~~,~,;'~~I~,~~S ~~ ;uli: 
UYBOARO OR BY SOFT WARE COMM AUO -iWt((('I(unIlUln 

: ~~1n~~:~~T~OSulO I S APS .. S2A 
• EXP ... UDABL E 10 192K Willi AOU III ON 52K MEMORY FOR AIARI 
~fc~~p~X~:~:I~~T~o~~U~E;A~I~IOGrS 400/800 ............ $119 .00 

~~~N~A;~~~ WA~~AHl r O N PA~IS UIm~~~~!~~,;~;:::::'.~· ~":'~;(:~~"" 
• 15 OAr MONEr 8A CII; (lU~RAN I EE " ,"''''.1, "", .;of""1 m.l',~.,'~.n.! "~"'~"""",' 

SHECT·~·A"' M ....... 
$4I(UP"'NSIO~ MOOUl( 
mAO(~;S ACCEP1EO 

Ilo.iO'a< <_~ ~.~ c;Q!f'l>4'l,' O>t~"\",,",~ 
o;-....,.,~ O!><"ill..". ... 1<1 .. ~~ ..... ~ .,.\ .. "" ... , .. ..,., 
.... ~ d m.....or, Io'S' ,"D\I""'" 

J ~ 55 !i><S'O ' C .. ~'U 
VIC JO IS ~ ffl ~O(t.\ ' " '' ~1~14UU ~" 0800 Ml[ tlMOl •• ,t.\l ol '> 
or CO VMO!X)Rf [tCCmOl.!C', ~111'1! n Of A\<! n r IC 

512-441-3202 PO BOX 43006 Austin , I x. 78745-0001 

El AOIIA NCEO,PflOCEsson 'SYSIE /oI S 

Circle 19 on inquiry card . 

Exclusively 

UNIX* 
and C 
Information 

That's UNIQUE, the oldest and 
largest monthly newsletter covering 

the UNIX' and C marketplace. 

• product reviewsll istings/prices 

• appllcatlons/tutorlalsllndexes 

'" Industry Inside Information 

Full year, $54 (S70.00 Foreign) ·write, call 
or circle reader service number for full 

brochure and FREE sample copy. 

InfoPro Systems 
Dept. B • Box 33 ' E. Hanover NJ 07936 

(201) 625-2925 
'UNIX Is a trademark of Bell Laboratories 

Formerly The UNIX Software Ust 

Circle 227 on inquiry card. 

The Independent UNIX Bookstore pro· 
vldes the most complete selection of 
UNIX and C materials available 
anywhere. 40 titles, reference cards, 
posters and T·shirts in stock! 

NEW NEW NEW 
Responses from UNIX Commands, by 
Henry McGilton and Rachel Morgan, 
explaining cryptic UNIX messages to 
Its users! $25.00 plus $2.50 shipping 
and handling. 

QUANTITY DISCOUNTS 
AVAILABLE 

No Purchase Orders under $100. 
Write or call 

The Independent UNIX Bookstore, 
International Technical Seminars, Inc., 

520 Waller St. , SF, CA 94117 
(415/621-6415 

'International Technical Seminars Is not 
associated with Bell Labs 
'UNIX Is a Trademark of Bell Laboralorles 

Circle 234 on inquiry card . 

Apple 11/11e® 
Industrial Control 

Plug-In Boards 
(SOFTWARE INCLUDED) 

Opto-Isolated 16/32 I/O Board 
• Indi viduall y Conligurable $295 
• Cornpalible with SSR Modules 
• Oplo-Isolaled Inlerrup l Inputs 

2 Axis Stepper Motor Interface 
• Posilioning Conlrol 
• Pulse Coun tinglTirn ing 
• Frequency Measuremenls $195 

ROGERS LABS (714)751-0442 
2710 S. Croddy Way. San ta Ana. CA 92704 

Circle 404 on inquiry card. 

Verba1im 
flexible disks 
Call Free (800) 235·4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. -VISA' 

PACIFIC 
EXCHANGES 
100 Footh ill Blvd. 
San Luis Obispo, CA 
93401. In CaL call 
(800) 592·5935 or 
(805) 543·1037. 

Circle 341 on inquiry card. 



Prices the Competition Can't Touch 
IBM Specials 

Advanced Operating Systems 
The Programmer . . .... $129 

Applied Software 
Versaform . . $249 

Ashton-Tate 
dBa.e II (CPIM86).. . .. .. 5419 
dBa8e II (MS DOS). . . . 5419 

Continental Software 
The Home Accountant Plus .. . ..... $ 95 
;,t Class Mall . . $ 79 

Computer Sotware 
Technology 
Word/PC . . S 49 

Davidson & Associates 
Speed Reader . 

Datamost 
. .. .... $ 49 

Real Estate Investment Program ..... $ 79 
Wrlte·On . . ....... . . $ 85 

Comprehensive Software 
PC Tulor . . .............. S 55 

Eagle Software 
Money Decisions . 

Howard Software 
.... $129 

Real EstateAnalyzer II .......•.. 
Tax Preparer 1983 

. . $159 
.$159 

Innovative Software 
T.I.M. III . . .............. $299 

IUS 
Easy Flier . . . ... $249 
Easy Writer II. . . .. $219 
Easy Planner . . ........ .. .. .. .... $159 
Accounts Receivable . . . $369 
Accounts Payable ...... $369 
General Ledger . . ..... $369 
Financial Management Series . . . $899 

Micro lab 
The Tax Manager. 

Micro Pro 
Wordstar 3.3. . ... . • . •.• 
Mallmerge 3.3. . ... • .. . • . . 
Spellstar 3.3 . 
Infostar 3.3 . 
Reportstar 3.3 . 

North American 
Business Systems 
Answer . 

PBl Corporation 
Personal Investor . 

Peachtree 

.$159 

.. $299 
. .. $159 

. $159 

.$299 
.. ... $209 

$159 

. $ 89 

General Ledger. . . . . . . . . . . . . $229 
Accounts Receivable .... $229 
Accounts Payable ......... • .... $229 
Peach Pak (GUARIAP) . . . . $229 

Software Publishing 
PFS Report . .. ............ $ 85 
PFS File . .. ......... :.$ 95 

Digital Research 
Concurrent CPIM 
C Basic 86. 
PascallMT + 86 . 

.. .... $209 
.$125 
.$239 

Speed Programming Package 86 .$125 
.$489 CIS CobOl 86 . 

Peter Norton Computing 
Norton Uti li ties . . ....... S 55 

Select 
Select Word Processing System ..... $299 

Softword Systems 
Multlmate . . ....... $289 

SorclmllSA 
Supercalc . . ... .. $125 
Superwrlter. . ... $125 
Spellguard ......... . . • . . . . • . . .... $125 

Southeastern 
Data Capture ........ • . . ... $ 75 

Vlslcorp 
Vislcalc (256K) ............ $165 
Desktop Plan 1 .. $199 
Visit rend/Plot .. . . . . •. • . . .. $199 
Vislflle .......... . . . ...... .... .. $199 
Visldex .... $165 
Visischadule . . ..... . $199 
Business Forecasting Model . . .. $ 89 

Circle 112 on inquiry card. 

IBM Fersonal Computer 

Includes 64K IBM-PC with two 
320 KB floppy disk drives, 
color controller graphics card, 
monochrome monitor 

$2839 

* * Specials of the Month * * 
Verbatim Disks (SID w/Library Case) .. .... . ........... $ 24 
Box of Maxell Disks (DID) w/color coded markers .... . ... $ 40 
Flip 'n File Diskette Box with lock (Holds 25) . . . . .. .... . $18.50 
Elephant Disks Single SldelDouble Density ... .... .. .... $ 24 
Quadboard 256K Insta"ed . ... . .. ... ... ... ........... $ 399 
Quad 512 + (512K Installed) . .... ...... . . . .. . .. . ... .. $ 599 
Mark VI Modem (w/Termlnal Software) . . .. _ . : . . ...... . . $ 179 
AST Megaplus II (256K Installed) ...... ...... . .. .. .. . . S 539 
lemon Surge Protector ... .. . . ...... . . .... .... .. .... S 39 
Orange Surge Protector .... ... . ... . .. ........ ... .... S 95 
Corona Desktop Computer 2I320K Drives/128K .. . . . ..... $2595 
Corona Desktop Computer 1/320 Floppy-110MG-128K .... $3995 
Corona Desktop Portable Computer 21320 Drlves-128K . , . $2545 
Corona Portable Computer 1/320 DRlves-10MG-128K . .. .. $4295 

1095 E_ Twain, Park Place-Upper Level 
(702) 796-0296, Las Vegas, Nevada 89109 

Call Toll Free 

1·800·634·6766 
Order Line Only 

Information & Order Inquiries (702) 369-5523 
Mon_ - Fri. 8 A.M. to 6 P.M., Sat. 9 A.M. to 5 P.M. 

Dealers Inquiries Invited 

Ordering Informal Ion and Term.: For Fast Delivery send cashier checks, money orders or 
direct bank wires. Personal and company checks allow 3 weeks to clear. C.O.D. orders 
($3.00 minimum) and 1% of all orders over $300. School purchese orders welcomed. Prices 
reflect a cash discount and are subject to change. Please enclose your phone number wltli 
any orders. Shipping: Software ($2.50 minimum). Shipping Harqward (please call). Foreign 
orders, APO and FPO orders-$10 minimum and 15% of all orders over $100. Nevada 
residents add 5 3/4 % sales ta x. All goods Bfe new and include factory wBrranty. Due to our 
low prices, a/l sales are final. All returns must have 8 return Buthorization number. Call 
702·369-5523 to obtain one before returning goods for replacement. 

Monitors 
Amdek 
Color II . ... ...... ................ $ 879 
Color III ........................ $ 399 
Color IV (RGB Analog Input) .. .. ... . $1029 

USI 
Amber Monitor 12" •.... . $ 149 

leadiog Edge 
Gorilla HI·Res 12" ...... . .... . .... $ 85 

Quadram 
Quadchrome 

• Hi-Res RGB Monitor 
• Non-Glare Screen 
• 690 x 240 Resolution 

$549 

Peripherals 
Kraft Joystick . . .... ...... .. . . .... $ 45 
TG Joystick . . . . . $ 39 
TG Trackball . . $ 39 
Microsoft 64K Ramcard . . $239 
Microsoft 256K Ramcard ..... •.... . $589 
Hayes Smart modem 30Q . . . . . . $209 
Hayes Smartmodem 1200 .......... $499 
Hayes Smart modem 1200B . $399 
Hayes Smartcom II Terminal Pk.. . .. $ 72 
Anchor Automation Mark VI Modem ... $179 
Quadram Microfazer wlPower Supply .. $149 
IBM Interface Card. . .... $ 45 
Versawrlter Graphics Tablet .... $239 

Printers 
NEC 
NEC 8023A 
NEC 3530 .. 
NEC 1710. 
NEC 7730 .... ... ... ... . 
NEC355O .. . 

Diablo 
Diablo 620R (25CPS) . 
Diablo 630R (40CPS) . 
Diablo 63DKSR (40CPS) 

Epson 
FX80 .. 
FX100FT 

Smith Corona 

.... $ 439 
. ..... $1599 

. ... $2059 
. .$2059 

. . .. .. $1899 

.$ 949 
. ... $1729 

. $2429 

...$ 599 

... $ 799 

Tp·1 Parallel ......... . .. ... . .... $ 499 

Okldata 
ML82A . 
ML83A . 
ML84P . 
ML84S . 
ML92 
ML93 .. 

IDS 

.. ... $ 419 
.$ 649 
.$ 979 

. ........... . • . • .... $1089 
.... .. .. . .. ....... $ 489 
.. .. ...... .... ... $ 869 

Mlcroprism 80. . .. ...... $ 549 
Prism 132 ....... $1399 

(with Sheetfeed & Graphics) 
Prism 132 ....... ...... $1589 

(with Sheetfeed, Graphics & Color) 
Prism to IBM Cable ............... $ 48 

Cltoh 
8510 Prowriter . 
FlO Starwriter 
FlO Printmaster 

Mannesmann Tally 
MT 160L .. 
MT 1602 (Parallel) ... . 

. $ 365 
. . ... $1199 

.. $1599 

. ... $ 599 
.$1559 
. $1559 MT 1605 (Serial) ...... ...... . .. . 

Geinlnl 
Gemini 10 ..... • . • .... . . • .•..... $ 319 
Gemini lOx . . . . . • . • . • . • . • . • . $ 319 
Gemini 15 ........ ...... • .•.. ... $ 479 

Cume 
Qume Sprint 11 + ... .......... ... $1349 
Tractor Feed ....... . ... . . .. . .... $ 175 
Printer Interface . . . . .• . . . • .... $ 79 
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LC NETWORK 
LINE FILTER 

Model C-519-Ll EMI/RFI filt er protects 
against high energy transients ... varistor 
cla mps h ig he r vo lt ages to sa fe 
levels . . . Max Rating: 15 A, 125 VAC, 
1875 Wa tts continuous duty .. . $97.50. 

J. W. MILLER 
DIVISION/Bell Industries 

19070 Reyes Ave., Rancho 
Dominguez, CA 90224 

(213) 537-5200 

Circle 312 on inquiry card. 

SUPER-FAST! 
==i!80== 

Relocating Macro 

ASSEMBLER 
$169.95 

Directly generates COM, HEX. or AEL fde s. 
Fl exib le REL format allows external ' oyles and 
wo rds Witt' comple te math operations on them 
(Mlc l oso fl fo rlllat opllonal). Features Zil og 
mnemon iCS with nes ted macros, condlllOllfl ls 
and Include fil es. Un iq ue one-pass design 
generales compact Intermedia te code wh ich is 
then processed to resolve forward re ferences. 
Yleldmg tremendous time savings. Complete 
IIsling. sym t)ol tab le and cross-reference output 
may be sent 10 any deVice. The perfect tool lor 
assembly language programming. Linker in­

cluded . Manllal on ly - 530. For Z80 CP/ M and 
TRS-80. 

-----S L ~ystems __ _ 
1622 NORTH MAIN ST . • BUTLER. PA 16CCI. 1412) 282·0864 

S II<l IP''''1 S3 (J S 1,0" ,, '.51 Pf. ' u~" CII " C ~ 1.1 0 VI SA M C. co n 
1.1"." ,,,,,,,," ',. I ... ,II I, ,lIh · D" ,IIo" . IO IuOEf\ ' ''''''' ' '''' ~ IT\ ... ' Io 'd 
lbO CP M rn!>·flo l M ~ 0 1 Zl l u{j Q'Q ,t.11 Rpr,,,;u.: h 1i11',ty CI "I ' 

Circle 427 on inquiry card. 

6809 
Single Board Computer 

Circle 512 on inquiry card. 

III III" III "111"111"111 

SEND FOR OUR FREE 

m;.~ 
~,. 
1983 PARTS CATALOG 

THOUSANDS OF SURPLUS 
ELECTRONIC PARTS, 

SUPPLIES AND DEVICES. 

ALL ELECTROniCS CORP. 
905 S. Vermont Ave. 
P.O. Box 20406 
Los Angeles, Cal. 90006 
III" Ill" III III 

Circle 26 on inquiry card. 

• TeleVideo DEALERS 
• Fast Dump/Restore 

over 600k per disk ................... $60 
• Type Ahead with Print Screen 

64 Character Type Ahaad Buffer ......... $60 
• 3270 & 27BO/37BO Bisync Communications 

from Phone 1 & Batach . . HOD & UOO 
• TurboDOS for TeleVideo . .Start It *225 
• BIOS & Formatting for B02H 

use all 20 MB .. . ......... . .. $150 
• B" Disk Driva for B02 Computer 

Drive & Softwara . . . . .. . ........ $1,100 
• RM Cobol™ for TurboDOS 

Full System . . .... $525 
Run Tima ...... . ... .......... .. . . . $175 

• Standby Power Systam 
200VA·40DVA·BOOVA ....... AI fow 81 $363 
RM /COBOL is a reg istered trademerk o f 

Ry en·McFarland Corp . 
CP/M~ is regislered Irademark of Digilal Research. Inc. 

TurboDDS is a regislered Irademark of Soli ware 2DDD. lnc. 

PLUS OTHER GOOD TELEVIOEO STUFF! 

COGITATE, Inc. 
SPECIALISTS IN UNIQUE TELEVIOEO SOFTWARE 

24000 Telegraph Road, Southfield, MI 48034 
(313) 352-2345 

VISA/MASTER CARD AcceP led 

Circle 86 on inquiry card. 

51/4" Specify SOft 
10 or 16 Sector prlces / 10 

MD1·MH1 1 slde/ dbl dens ....... . $27.90 
MD2-MH2 2 slde /dbl dens .. . .... $40.00 
MD1-DDM 1 side / quad 96 tpl. .... $56.50 
MD2-DDM 2 sides / quad 96 tpl. .... $45.50 

8" Specify Soft or 32 Sector 
FDHH11 slde / sgl or dbl dens .... $58_90 
FD2·FH2 2 sldes/ dbl den ... . . .. .. $45.50 

Checks·VISA-MC·C.O.D./ Add S2 Sh ipping 
Call or write for our discount catalog. 

L YBEN COMPUTER SYSTEMS 
27204 Harper AVe., St. Clair Shores, MI 48081 

Phone: (313) 777-7780 

Maxell. The Gold Standard. 

Circle 278 on inquiry card. 

$$ Printers $$ 
$$ WE WILL NOT BE UNDERSOLD $$ 

EPSON 
AX 80. MX 80FT, MX 100FT, FX 80 & newest 

FX 100 "'owest prices In the USA" 

Gemini l OX .... 
Gemini 15 . 
Prowrller8S1Q (P). 

.. ............ $329 

All other printers discounted 

Miscelleneoua Hardware 

494 
385 

Microsoft Premium Pack.. 479 
Micr0;B0ft Softca rd . . 239 
Microsoft Soficard Plus. . 489 

(Includes vldu 80 Col.) 
Smartterm eo Col. 145 
Wizard 80 Col.. 179 
Vldex 80 Col. Combo .. .... . , .. . . . 257 

Printer Carda 
Parallel .. 69 
Wizard Bulfered SPO.. 149 
Grappler + .. 
Buffered Grappler + ............. . . 

' 25 
209 

THE COMPUTER STORE 
3941 - B S. Bristol Street 

Dept. 345 
Santa Ana, CA 92704 

714-261-1383 
ORDERS ONL Y.'. (8001 824-222 7 

Circle 116. on inquiry card. 

THE BURNER 1/0 
5100llEEE 696 

Has a complete EPROM programmer. two senal POrlS. 
one paral lel I/O POri WIth handshak ing and memory 
management. 

Programmer features: • Programs 2704. 2708. 2508, 
2758.27 16.2516. TMS2716. 2732. 2732A. 2764 • CPI M 
compatib le sof tware supplied In EPROM that can be 
easily wnllen on a dlskelte EPROM selec llon IS done 
wi tt) so flware. Does not use programmIng modutes 
• Programmer IS to tally 1/0 mapped . Programming 
sockel IS zero Insertion torce type . Programming 
voltages genera ted on board. 

110 Fea tures: • 2 tully Independent RS-232 senal 
porls • Baud rate Generators are Independe nlly 
programmatJle frorn50to 19200baud • Independen tS 
bit outpu t. mput and sta tus flags . 4 d1rec t sense l ines 

Memory managem ent tea tures: • Contro ls add ress 
lines A 16-A23 • Is disabled WIth standard ADSS ' 
signal 

Options: • Complete board WIth programmer. 110 and 
memory management. 5354.95 • Programmer only. 
S219.95 • 1/0 only . (25 . P) S2'9.95 • Prog. and 1/0 . 
532995 • Memory management only 5109 95 

Memory managemen t may be added 10 programmer 
o r 1/0 lor 525 00. A ft comblnallons are assembled and 
tested , Del ivery Stock Shipping UPS surface 5300. 
UPS alf S5.00 

EXTENDED PROCESSING 
3861 Woodc reek Lane. San Jose. Ca . 9511 7 

(408) 249-8248 

Circle 181 on inquiry card. 

SAG E IV compu,ers use the 68000 CPU. 
come wilh UCSD p-Sys,em. PASCAL. Macro 
Assembler. Multi -user system . Word proc· 
essor, Spreadsheet . 1 year wa r ranty . 

Availab le SAGE configurations include : 

1 640K f loppy & 256K RAM S3120 
2 640K fl oppies & 256K RAM $3760 
1 fl oppy. 256K RAM . 6mb Hard disk $5840 
1 fl oppy. 1 mb RAM. 18mb Hard disk $8000 

As software developers and auth orized 
SAGE dealers we offer customer support. 

MARITIME SOFnNARE 
ASSOCIATES 
1503) 929-2552 

6660 Reservo i r Road Corva ll is, OR 97333 

Circle 287 on inquiry card. 



DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! FREE SHIPPING! 

-

" ,111.," 
.t' " " ' " 

• 

TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE 
W/CASE & POWER SUPPLY AT AN INCREDIBLE 

LOW PRICE! $195.00!l!!! 
'lEWI TRUE HALF HEIGHT DRIVES! 1 5/8 INCH 

NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 
NO DRIVE BELT! 3MS TRACK TO TRACK! 

'EAC's New Slimline 40 Track w/case & power supply. . . . $235.00 
'andon 40 Track TM· 100·1 w/case & power supply. . . $220.00 

(DOUBLE SIDED 40 TRACK DRIVES ADD $75.00) 

;hugart New Slimline Double Sided 40 Track w/case & P.S .. . . . $299.00 
.hugart New Slimline Double Sided 80 Track w/case & P.S... .. $379.00 
'andon Single Sided Slimline 8" Disk Drive w/dual case & P.S .... $545.00 
'andon Double Sided Slimline 8" Disk Drive w/dual case & P.S.. . $625.00 
'wo Drive 51/4" Cable (FOR MOST COMPUTERS) ... . ......... . ..... $23 .99 

(WITH GOLD PLATED CONNECTORS) 

lV's Color Computer 1st Drive Only. . $389.00 
ONE YEAR WARRANTY ON TEAC & SHUGART DRlVES/lSO DAYS ON TEC & TANDON 

layes Smart Modem 300 Baud ....... $225.00 1200 Baud ..... $525.00 
10dell Double Density Board .... ...... . .......... ......... .. .. $89.00 
lV's Line Filter W/Sur~ Supression ........ ....... , ...... .. . . . . $45.00 
liskette File Box "Holds 70 Diskettes". . . . . . . . . . . . . . . . . .. $29.95 

PRINTER PRICES 
1)(80 FT w/GraphlJax Plus. $459.00 Gemini 10 ......... . ..... $349.00 
lX100 w/Graphtrax Plus. $659.00 Gemini 15 . . . . . . . . . $479.00 
.x80 w/Graphtrax Plus ... $389.00 Citoh Prowriter 8510 .. . .. . $395.00 
X80 w/Graphtrax Plus . .. $569.00 Starwriter FlO .......... $1169.00 
X100 w/Graphtrax Plus .. $779.00 Smith Corona TPl. $595 .00 
rinter Cable 10' long w/gold plated connectors starting at. .. . . . ... $25.99 

DV'S EXCLUSIVE "YOU CANT LOSE" 
SIX MONTH WARRANTY! 

-

.~.--~----~~------,-

"NO YOU'RE NOT SEEING THINGS, THA T'S FOUR 
INTERNAL DRIVES IN A MODEL 4, WITH UP TO 4 MEG, 

DISK STORAGE AVAILABLE NOW! 

DV IS DRIVING DOWN PRICES ON DISK! 
DISPLA YEO VIDEO is now offering TRS,80' MODEL 4 with TANDONI 
TECJTEAC disk drives , one of the most reliable disk drive systems on 
the market, for INCREDIBLY low prices. 
MODEL 4 with 64K dual 40 track double density disk drives , complete 
system with TRSDOS 6.0 and 1 BOX OF DISKETTES 
PLUG IT IN AND GO .... . . $1599.00/128K .. . $1679.00 
MODEL 4 with 64K dual 40/40 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 
PLUG IT IN AND GO .. .... $1899.00/128K. .. $1979.00 
MODEL 4 with 64K dual 80 track double density disk drives , complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 
PLUG IT IN AND GO .. , ... $1899.00/128K ... $1979.00 
MODEL 4 with 64K dual 80/80 track double density disk drives , complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 
PLUG IT IN AND GO ...... $2199.00/128K ... $2279.00 
MODEL 4 with 64K four 40 track double density internal disk drives, 
complete sys tems with TRSDOS 6.0 and 1 BOX OF DISKETTES 
PLUG IT IN AND GO .. . .. . $2299.00/128K ... $2379.00 
MODEL 4 with 64K four internal drives of any configuration available to 
achieve up to 4 meg of disk storage. . . . . . . . . . CALL 
MODEL 111/4 Internal Two Drive Kit: Includes controller board, dual drive 
mounting bracket, dual power supply, all hardware cable; and connectors 
(gold plated) & TEC Drive. . . ............................. $399.00 
4 DRIVE KIT MINUS DRIVE . ........ ...... . ............. $349.00 

MODEL 100 8K ... ...... $679.00 24K ....... $839.00 
DV'S MODEL I DOUBLE DENSITY BOARDS . . .... $89.00 

WE CARRY TRS·80, IBM. LNW. EPSON & FRANKUN COMPUTERS 
Visit our retail location at: 

111 Marshall Street 
Litctlfield, MI 49252 
(313) 426-5086 
(313) 482-4424 
(517) 542-3280 
(517) 542-3939 
(517) 542-3947 

~DISPLAYE~ 
- ~IDEO 

IMMEDIATE DELIVERY 
DV'S SIX MONTH 

PARTS AND LABOR WARRANTY 

Authorized Dealership at: 
III Marshall Street, Litchfield, Michigan 49252 PI42 

To Order: Call (313) 426-5086; (313) 482-4424; (517) 542·3280 
(517) 542·3939; (517) 542·3947 

OR WRITE: 
Displayed Video, III Marshall SI., Litchfield, Ml 49252 

"TRS·SO is a trademark of the Tandy Corporation Prices subjec t to change without notice. 

Circle 157 on inquiry card. 



When it comes to quality software 
for microsystems, DYNACOMP delivers: 

STOCK MASTER (APPLE): $59.95 
The Systems ... Apple Alari Canon Commodore 

Compuslar CP/M Franklin H/Z· 1QO 
IBM PC Kaypro Morrow NEe Nonh Star 
Osborne SuperBraln Timox TRS·aO 

The Software ... 
AOVENTURE BUSINESS CARD GAMES EDUCATION 
ENGINEERING GAMES HOME FINANCE INVESTING 
LANGUAGES SC IENCE TAX PLANNING UTILITIES 

Name brand diskette.: $19.95/10 (55, SD w/hub ring) . 
Includes FREE plntlc .tor8go box. Add 52.00 shipping . 

CALL OR WRITE FOR A FREE CATALOG 
DYNACOMP. INC. 

1427 Monroe Avenue, Rochester, N .Y. 14618 
Telephone: (716) 442·8960 

Circle 163 on inquiry card. 

wabasH 
When it comes to 

Aexible Disks, nobody 
.does it better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 

Circle 341 on inquiry card . 

I 
01 YOUR NAME HERE 
0 1 

I 
01 

1 -0, +- PERSONALIZED _I 

-COMPUTER PAPER-
Printed with your name, club, any-
thing. Paper is white 20# stock and 
fits all printers using 9 Y2X 11 continu-
ous paper [8 %x11 when detached]. 
500 sheets 514.95, 1000 
sheets 524.95. We pay ship-
ping. Texas orders add 5 Y2 % tax. 
Select ink color: red, blue, brown, 
gray, or canary. Specify name(s] up 
to 30 letters & spaces . Enclose 
check or money order . No COD's . 
Allow 3 weeks. Faster delivery with 
MIC, Visa phone orders. Write or 
phone Personalized Computer 
Paper B, Box 205391San Antonio, 
Tx. 782201 [512] 227-0585. 

Circle 375 on inquiry card . 

Circle 152 on inquiry card. 

1~F,ir 4 • ~D~DDmD 
PC-LINK 

DEC VT1 OO® TERMINAL 
EMULATOR 

• A full featured DEC VT100· lerminal 
emulator on IBM PC/XT. 

• Transfer text files between host and IBM 
PC/XT. 

• Very easy to use. Complete use r 
documentation. 

• To use PC-LINK program, the PC needs to 
have al leasl one disk drive. IBM DOS 
IBM monochrome areolar display. a 
RS232 port. telephone modem or direct 
connect. 

• Supporl baud rate up to 1200 baud. 

• $60.00 +$5.00 for shipp ing & handling. 

SCREENWARE CORPORATION 
P.O. BOX 3662 

NASHUA, NH 03061 -3662 

I VISA I T~~~~~~.~~~~:~~~~ 4 
• 

OOQ.UJ[Q,,~".""I';"''''''.I''''' 

Circle 414 on inquiry card. 

C/-1/ PS & DA L£ [] 
THE INFLATION FIGHTERSI 

4116 2501\5 8 /$9.50 100+ 1.05 ea. 
4116 2001\5 81S10.00 100 + 51.05 ea. 
41161 50ns BISl1.50 100+ $1.25e.a. 
4116 120n5 81&14.50 100+ S1.50ea. 
4116 12005 8 /$15.501 00+ S1.50u. 
2114L 300ns 8/$)0.50 
2114l 200ns 8 1& 12.00 

-4164 2001\5 $4.65 ea. 
-4164 1501\5 $5.10 ea. 
-6116 150n5 64.00 ea. 
-6116 2001\5 S3.85 ea. 
·6116LP 1501\5 $4.75 ea, 
• J 791 Disk Controller $20.00 

1777 Disk Controller S 17.50 
ZaOA, Z80ACTC, ZeOA PIC $3.00 ea. 
8255 54.25 
2716·1 5V 350ns 8 /54 .25 ea. 55.00 ea . 
2716 5V 450ns 53.00 ea. 

-2732 5" 450ns 53 .85 ea . 
-2532 5V 450ns 54.25 ea. 
- 2 764 5V 300ns 28 pin 59.00 ea. 
-2764 5V 24 pin CALL 
-25645V CALL 

- -8087 CALL 
68000 CALL 

Allow up to 3 wks. for personal checks to clear. Please include 
phone number. Prices subject to change without notice. Shipping [, 
Handling for Chips $3.50, FOB Bellevue. WA. for all else. Wash. 
residents add 6.5% Sates Tax. 

CHIPS & DALE 1-206-451-9770 
10655 N.E. 4th St., Suite 400 
Bellevue, WA 98004 

Circle 82 on inquiry card. 

M0525 
MOSSO 
MOS77 
M0557 

8" 

Specily Soft 
10 or 16 Sectors prices/l0 

1 side/dbl dens . . ...... $24.90 
2 sides/db I dens . . .. 35.00 
1 side/quad 96tpi ............ 33.75 
2 sides/quad 96tpi ............ 44.50 

Specily Soft or 32 Sector 
FD34-9000 1 side/s9' dens . . .. 30 .00 
F034-8000 1 side/dbl dens . . ........ 33.00 
0034-4001 2 sides/dbl dens . . ....... 41.00 

Checks-VISA-MC-C .O.O./Add $2 Shipping 
Call or write for our discount catalog . 

L YBEN COMPUTER SYSTEMS 
27204 Harper Ave .. Sl. Clair Shores. MI 48081 

Phone: (313) 777-7780 

DATALIFE. THE NAME IS THE PROMISE 
THE WARRANTY IS THE PROOF 

Circle 279 on inquiry card. 

HEXADECIMAL DESK CLOCK 

Solid mahogany timepiece represents the 
time in base sixteen. Features include: 
hand rubbed finish, gold tone characters 
and hands, and a quartz movement 
accurate to within 10 seconds per month. 
Clock measures 4% in. square, can 
be hung (bracket included), and runs for 
over 1 year on a standard AA battery. 
An attractive addition to the work area of 
any computer professional or hobbyist. 
Only $18.95 plus $1 .50 shipping & handling. 
PA residenls add 6% sa les tax . 
Please allow 3-5 weeks for delive"! . 
Send check Dr money order 10: 

DIGITI/vlE 
P,O. Box 403, Ambler, PA 19002 

Circle 154 on inquiry card. 

CP/MCROSS 
SOFT.WARE 

for the NS16000 
INCLUDES: 

* Cross Assembler * 
* Cross Linker * 
* Debugger * 
* Librarian * 

* Pascal Cross Compiler * 
Prices start at 

$500 for Assembler only. 

SULUTJ.U.N WA~ 
CORPORATION 

1283 Mt. View-Alviso Rd. 
Suite B 

Sunnyvale, CA 94086 
408/745-7818 

Circle 438 ori inquiry card . 



IBM PC 256K 
2X 320 KB DS/DD DISK DRIVES 

FLOPPY DISK CONTROLLER 
COLOR CARD 

ALL FOR $2599 

VISICALC $199 
MULTIPLAN $199 

LOTUS 1-2-3 $359 
SUPER CALC II $199 

IBM PC256K COLOR GRAPHICS BOARD FLOPPY DRIVE CONTROLLER 
WITH PARALLEL PORT 360KB DS/DD DISK DRIVE, PRINTER, CABLE 

DOS 2 .0, 10MB HARD DISK SUBSYSTEM INCLUDES CABLE, 
CONTROLLER, POWER SUPPLY, CABINET, SOFTWARE 

ALL FOR $4295. 
WORDSTAR $329 
MAILMERGE $179 

WORD PERFECT $349 
EASY WRITER $129 

DISK DRIVES FOR IBM PC 
DOUBLE SIDED DOUBLE DENSITY 

320 KB $225 

PGS COLOR MONITOR 
HX-12 $499 

AMDEK. NEC MONITORS AVAILABLE 

DRIVE FOR APPLE II + and lie 
ONLY $219 

PRINTERS 
BROTHER HR-1 $750 BROTHER HR-15 $499 

OKIDATA 82A $499 83A $699 84A $999 
93A $959 

GEMINI-10 $359 GEMINI-15 $529 
NEC 3510 $1399 3550 $1799 

7710 $1975 
EPSON RX80 $379 FX80 $599 
MX80/FT $449 MX100 $649 

SEND ORDERS AND INQUIRES TO: 
COMPUTER POST INC. 
22 102 CLARENDON ST. STE. #1 
WOODLAND HILLS, CA 9 1367 
(213) 999-1041 

Circle 113 on inquiry card. 

MEMORY BOARDS 
AST COMBO CARD 64K 

MULTIFUNCTION $299 1/0 PLUS $199 
QUADRAM 256K MULTIFUNCTION $399 

HERCULES CARD $499 
QCS BIG BLUE CARD $479 

APPLE lie STARTER SYSTEM 
$1599 

HARD DISK FOR IBM PC 
5MB $1399 10MB $1599 15MB $2199 

I 

HAYES 
SMARTMODEM 300 $239 

SMARTMODEM 1200 $559 

KAYPRO DEC DIABLO DAVONG 
MAYNARD LNW TAXAN BMC 

C ITOH EPD TELEVIDEO TANDON 
MPI SHUGART 

AND MUCH MORE AVAILABLE! 
CALL! 

DELIVERIES TWO TO FOUR WEEKS AVERAGE 
ALL SHIPMENTS ARE CASHIERS CHECK ONLY. 
PRICES SUBJECT TO CHAGE WITHOUT NOTICE. 
SHIPPING AND HANDLING EXTRA 
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COMPUTER RUNS MOTORS 

-~ 
• ROBO,.S 

• PROCESS CONTROL 

• CONVEYORS 

• ONE PORT RUNS UP 
TO FOUR MOTORS 1.,,<. '. -

I..:...... Use your computer w ith 
th e C DFR controller to corn· 

rnand speed and direction of two 
Independent mola rs from a single ou tput po rt 
For ro bo t drive motors or any two fun ctions 
requlrtng proport ional bipolar cont ro l of 15 Vdc 
up to 12 Amps each . Normally th e con tro ll er 
in stalls between the computer. a 12 Vd c battery , 
and two DC PM motors mounted right and 
le ft on a robot . Simp le software commands set 
speed and direction latches in the CDFA thus 
freeing your com puter for other tasks. Two 
C DFR 's coniro i four molors with a single porI. 
The CDFR speed control uses CMOS. oplO­
Isolators & relay less PWM power c lrcu il ry . One 
year limited warranty . Buy now with parallel 
inlerl ace lo r S225.00. or serial lor S3 1500. 
Ot her robotiC s components avai lable. Me . 
VISA. MO. or check. 

VANTEC 
15445 VENTURA BLVD .. SUITE 10-281 

... SHERMAN OAKS. CA 9141 3 • . 
I"=;' (213) 993-1073 

Circle 493 on inquiry card. 

AUTHORS 

( ompusoft'" Publishing is now consid­
ing manuscripts for the 1984 season. If 

you have written or are working on a book­
length project of the caliber of Learning IBM 
BASIC, or Learning TiMEX/Sinclair BASIC by 
David A. Lien, and you would I ike us to 
consider it for publication, send at least three 
sample chapters, a table of contents and a 
letter describing the book and your creden­
tials, along with a self-addressed, stamped 
return envelope. 

We are interested in wel l organized, easy 
to understand how-to books with wide 
popular appeal. 

Write : 
Editorial Director 
CompuSoft'" Publ ishing 
535 Broadway, EI Cajon, CA 92021 

COMPUSOFT" 
PUBLISHING 
A DIVISION Of (OMPUSO' I. INC. y..N ~ f GO 

NEW! NEW! NEW! 
SPOOL-Z-Q 100 

256K S-100 
PRINTER BUFFER 

If )'ou usc an 5-100 computer, then SPOOl-Z-Q 100 
can save )'OU ti me (the time you waste waiti ng fo r yo ur 
printer to fini sh) in a big way, because SPOOl-ZoO 100 
is the BIG buffer! 

SPOOl-ZoO 100 int erfaces to both serial (RS-232) .llld 
parallel (Ce ntronics standard) printer s. A ll sizes arc 
expandable to 256K. Slilllda rd ser;,,1 protocols (XO N/ X­
OF F. ETX/ AC K, ENQ/ ACK. and both pol 'lrities of 
Reverse Channel ) 'Ire supported at baud rat es fro m1 50 
10 19.200. Many miln y more features. Ca ll or wri te for 
morc informatio n . 

PRICES: (Including shipping) 
32K - $319 64K - $349 

128K - $409 192K - 5469 
256K - $529 

15 DAY TRIAL PERIOD! 

Caljf. Res. Add 6';'. iii :>.:. We accept l\-tC VISA. AMEX, .md 
COD (no e)(11.1 charge) ordef~. 

,VB ELECTRONICS 
1601 Fulton Ave., Suile lOA 
Sacramenlo. CA 95825 
Phone: (916) 483-0709 

DEALERS WANTED! 

Circle 251 on inquiry card. 

MEMOREX 
fLEXIBLE DISCS 

WE Will NOT BE UNDER· 
SOLDfl Call Free (800)235-4137 
for prices and information. Dealer 

inquiries invi ted and COD's 
accepted 

Circle 341 on Inquiry card. 

Poor Person Software 
Quality Software at Low Prices 

Poor Person's Spread Sheet $29.95 
A programmable Calcu lator is combined with a Screen 
Design System to yield a powerful spread sheet 
substitute. Supplied Applications include Real Estate 
investment. Check Book Balance. and more. 

Poor Person's Spooler $39.95 
Simultaneously pnnts fi les from disk and writes printer 
ou tput to disk. Transparent to programs. All the 
function 0 1 a hardware buffer BI a fraction of the cost. 

Poor Person's Spelling Checker $29.95 
Includes 33.000 word dictionary compacted to 74k disk 
space. 

aMAZEing Game $29.95 
ARCADE achan for CP/M. Collect treasures and avoid 
goblins. 

Window System $19.95 
Divides console screen into application controlled 
windows. 

Spread Sheet and aMAZEing game require 56k CP/M 
and 80 x 24 video terminal witt) cursor lunctions. Window 
System requires direct cursor addressing and minimal 
assemble language programming. 8" IBM SO and 
Northstar DO. California Residents add sales tax. 

Alan Bomberger 
Poor Person Software. 3721 Slarr King Ci rcle. Palo AIIO. 

eA 94306 
CP/M is a trademark of Digital Resean;;h Corp. 

Circle 370 on inquiry card. 

@)~Q~@Q~IlTM and 
your ~@IlQIl~OO 

HAVE THE BEST OF BOTH WORLDS­
OataStar's powerful data input, sorting, 
and edit ing, and your Fortran programs 
to perform sophisticated data process­
ing. With DSUBS, simple' subroutine 
calls are all that are needed to read, 
write, and update OataStar data and 
index files. 
SUPER DEAL: UTILITY package that 
includes numerous string proceSSing, 
terminal control, CPIM BOOS and BIOS 
cal ls, character and number 110, etc., 
and the OSUBS package, along with 
programming examples and thorough 
documentation, all for 599. 

Random Access, Inc. 
~ P.O. Box 2094 1'.1') 
~ Bloomington, IN 47402 . .. 

(812) 339-5854 

DalaStar is a trademark of MicroPro In l . 
CP/M is a trademark 01 Olgltal Re search. 

Circle 396 on inquiry card. 

Alf systems configured, assembled and tested. 
Full se rvice dealer. 

SYSTEM 816/A . . .. ... . $4260. 
128K. Retail $5495 

SYSTEM 816/8 ........ $5150. 
256K, Retail $6995 

SYSTEM 816/C ... .. . . . $6660. 
· 384K, MP/ M 8- 16, Retai l $8995 

MORROW MICRO DECISION '· 
MD1 $843. MD2 $1148. MD3 $1670 

(terminal $500 additional) 

Ca ll for deep discounts on boards/ drives. 
Located in No rthern Virginia 

ONETCO 
Of FICE Nf fWO R,IIS CORPORATIO .... 

(703) 690·3312 
Authorized .CompuPro and Morrow Dealer. 

Circle 333 on inquiry card. 

TOP QUALITY DISKETTES 
at 

ABSOLUTE LOWEST PRICES 

·2 YEAR WARRANTY' 
• DOUBLE SIDED , 
• DOUBLE DENSITY 
• WITH HUB RING , $1 ~~T~OOR , 

• · '6 SECTOR I 
5%" IBM Certified - $2.49* 

51/4" SSSD - $1.75* 
Minimum o rder· 10 diskettes 

Ibox complete with Tvvek sleeves & labets) 

, , , 
I: ~~~~~~ymd~:~~~~s~1 10 boxe s/case I 
, 

100 dedl.lCI SII ... 1000 deducl 7"". 5000 deduct 10.... , 
• Add S4 p er case 5 '/ .. ·. 56 per case S·· (case 01 1 DO) 

For sh'PP,"g/ handli ng. Conlonenlal U.S.A. · UPS 9'0und 

'

e CheCkS reQu i re 10 d ay bank c learance , 
elmmedia te sh ipment for C .O . D .. Money Orders or Certified Chock s 

, - Wrillcn pruchase ordersacce pled !rom well· rated lirms l15 day Ne l) , 
elilinoi s re sidents add 6% sa les tall 
• Sat lsl aclion guaranteed or purchase price refunded 

, Phon e: (312) 367-5015 , 

w,," ~[Jf:1mTEA ~[J~~E~T j[]~ I ;'l d.v'Slon 0 1 hit H SCI V'C!!!. l"c I 
, 310 Alexandria Or . • Vernon Hill s, Il 60061 , 

INCLUOE 50 e FOR OUR COMPLETE 
• OISCOUNT SOFTWARE & HARDWARE CATALOGUE • 

-------------Circle 105 on inquiry card. 

BACT·186 MULTIBUS* 
SINGLE BOARD COMPUTER 

• iAPX·186 High I ntegration 16·bit microprocessor 
• Twice the performance of the standard 8086 processor 
• 128k byte of Dynamic RAM 
• Sockets for up to 32k byte of PHOM 
• Two high speed OMA channels 
• Three programmable 16·bit timers 
• 14 internal vectored interrupts 
• 4 external vectored interrupts 
• High speed SOLC local net.work 

interface. 848.000 baud 

$850°0 
Quantities 

of 100 

• Three RS·232 programmable baud rat.e channels 
• iSBX Multimodule expansion connect.or 
• Multibus· compliance level: Mast.er D16·M2¢·116·V~L 

• Multibus. iSBX are trade marks of the Intel Corporat.ion. 

auloconlrol. 
.""' ... roo .... _ 

II ~OODoI ... 11 Rd. 
!>llrylandll fighls. !>1063043 

13 1~ 1 7 39·00~~ 

Circle 48 on inquiry card. 



"THE ORIGINAL BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 

THE BIG BOARD PROJECT: With thousands sold worldwide and over Iwo years of field experience, the Big 
Board may just be one of the most reliable single board computers available today . This is the same design that 
was licensed by Xerox Corp. as the basis for their 820 computer. 

$27900 (64KKIT * * BASIC 1/0) 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of CP/ M '. Just imagine all the off-the-shelf software that can be 
run on the Big Board without any modifications needed. 

SIZE: 8'h x 13'1. IN. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: +5V @ 3 AMPS 
+ - 12V @ .5 AMPS. 

FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 

64K RAM 24 x 80 CHARACTER VIDEO 
Uses Industry standard 4116 RAM·s. All 64K is available to the user. our VIDEO 
and EPROM sections do not make holes in system RAM. Also. very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 

With a criSp. flicker- free display thai looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM . making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 

Z-80 CPU 
inverted or true. 5 x 7 Mat rix - Upper & Lower Case. 

Running at 2.5 MHZ. Handles all 4116 RAM ref r~s h and supports Mode 2 
INTERUPTS. Fully bullered and runs 8080 software. 

FLOPPY DISC CONTROLLER 
Uses WD1771 controller chip with a TTL Data Separatorforenhanced reliability. 

SERIAL 1/0 (OPTIONAL) 
IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly compatible 
with standard Shugart drives such as the SA800 or SA801 . Drives can be 

Full 2 channels using the Z80 SIO and the SMC 8116 Baud RateGenerator. FULL configured for remote AC off-on. Runs CP/ M· 2.2. 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 21nt. 
Price for all parts and connectors: $39.95 

TWO PORT PARALLEL 1/0 (OPTIONAL) 
Uses Z-80 PIO. Full 16 bits, fully huffered, bi-directional. Uses selectable hand 
shake polarity. Set of all parts and c"nnectors for parallel 110 : $19.95 

BASIC 1/0 
Consists of separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 

REAL TIME CL.OCK (OPTIONAL) 
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 

BLANK PC BOARD - 599.95 
The blank Big Board PC Board comes complete with full 

CPI M' 2.2 FOR BIG BOARD 
The popular CP /M' D.O.S. to run on Big Board is available for $139.00. 

documentation (including schematics), the character ROM, DOUBLE DENSITY ADAPTER BOARD - $149.95 (A&T) 
the PFM 3.3 MONITOR ROM, and a diskette wilh the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 

Requires no cuts or MODS to an existing Big Board. Gives up to 670K storage on 
a single sided 8 in. diskette. With software to patch your CP/ M' 2.2. 

PFM 3,3 2K SYSTEM MONITOR 

1 

The real power of the Big Board lies in its PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CPI M', Copy, Examine, Fill Memory, Test Memory, Go To, 
Read and Write 110 Ports, Disc Read (Drive, Track, Sector) , and Search PFM occupies one of the four 2716 EPROM locations provided. Z-80 Is a Trademark of Zilog. 

Digital Research Computers 
(OF TEXAS) 

P.O, BOX 461565 • GARLAND, TEXAS 75046 • (214) 271-3538 

TERMS: Shipments will be made approximateiy 3 to 6 weeks after we 
receive your order . VISA, MC, cash accepted. We will accept COD's (for the 
Big Board on ly) with a $75 deposit. Balan ce UPS COD . Add $4.00 shipping . 

USA AND CANADA ONLY 

'TRADEMARK OF DIGITAL RESEARCH . NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
"1 TO 4 PIECE DOMESTIC USA PRICE. 



THE DATA SAVER 
POWER SUPPLY 

WITH 
BATTERY 

BACK·UP 

FOR WINCH ESTERS AND FLOPPY 
COMPUTER SYSTEMS 

Features: 4 Output Voltages 
• + 24V ± 10% 2.SA Regulated 

with battery charger 
• + 12V ± 1 % SA. Hegulated 
• + 5V ± I % GA. Regulated 

• - 12V O.2A 

• 100KHZ Switcher 
• Low Noise, Low Ripple 
• OVP • oCP 
• Continuous Battery 

Cha.rging 

Whole system can run 15 min . with battery only. 
Mechanical Dimensions 1.5W x 4.625H x 8.6L 

System Complete With: 
• Power Supply w/Battery 

Charger 

• I· 3 output Power Supply 
• 2 Batteries 

Single Output Supplies 
Also Available 
1.5W x 4.625H x 8.6L 
+5VatlOA 
+ 12V at lOA 
+ 24V at 6A 

Single Unit Price 
$48000 

(OEM Pricing 
Available) , 

autocontrol. 
INCO.'OUTlD_ 

11400 Dorsett Rd. 
Maryllmd Heights, MO 63043 

1·314·739·0055 

Circle 49 on inquiry card . 

~~@I~ Gemini lOX 
$269 

. ' 120 CPS, ~---- ~ 9x9 Dot 
~ ! Matrix, 

'.E:3~E2iii2Ei2Eill£!i2E!iEi__ G ra ph ics 

• Amder 12" Monitor . . ......... . . $119 
• Tandon Drive 100·2 320K for IBM $235 
• C ttoh Prowriter 8510120 cps .$339 
• Dynax OX ·15 Daisy Wheel 13 cps .. $485 
• Smith Corona Tp·l Daisy Wheel . $429 
• Silver Reed EXp·550 Daisy Wheel ... $649 
• Brother HR· 1 Daisy Wheel (16 cps) . $679 
• Daisywriter 2000 (48K) . $1 095 
• Oume Sprint 11 Daisy Wheel 40 cps . $1395 
• Eagle II Computer . . .. $1595 
• TeleVideo TeleTote I Computer Call 
• Sanyo 555 IBM PC Compatibte Call 

MICRO MART 
8764 Complex Dr ., San Diego, CA 92123 
.:::IE (619) 268-0169. 

Circle 296 on inquiry card, 

RIBBONS 
CARTRIDGES AND SPOOLS 

PRtCE PRtCE 
PER PER 

RtBBON DOZEN 
Anadex 9500 13,50 147,00 

.:,· qommodore Pet 8023 7,00 81.00 

. ;0, ttoh Prowriter 5,95 68.40 
'1\,' ttoh Starwriter F·I0 4.75 54,00 
Data South DS·180 6,50 75,00 
Epson MX-70 /80 5.25 60,00 
Epson MX·100 . 9.95 108,00 
Epson MX-100 Reload . 6,50 72.00 
Gemini . 10 2,50 27,()() 
IDS Microprism . 480 .. 6.00 69.00 
tDS Paper Tiger 460/ 560 . 7,50 87,00 
IDS Prism 8,00 93.00 
Okidata • 80, 82 & 83 . . 2,50 27,00 
Okidata . 84 5.00 57 ,00 

TO ORDER CALL (313) 569·3218 or 
WRITE FOR OUR CATALOG 

DWIGHT COMPANY, INC. 
15565 NORTHLAND DRtVE 
WEST TOWER SUITE 804 

SOUTHFtELD, MtCHtGAN 48075 

Circle 161 on inquiry card. 

isn ' t part of your program . . . 

DecOtec HI has 
you covered 

DecOtec .. , decorator covers protects 
your equipment while offering a wide 
range of designs & colors to reflect 
your own personality or hobbies. 

Not baggy generic covers - Tailored 
to fit your exact dimensions, standard 

or custom, • Company logos 
• Dozens 01 slyles & co lors available 

DEALER INQUIRIES WELCOME 
Write or call o £' en for brochure today! 

(513)236·9923 UIEC. i.:.:::J I_ VI" . .-I 
P.O. Box 24449 • Depl. B Dayton. Ohio 45424 

Circle 145 on inquiry card. 

SoIw your dIK probIGn.. buv 1~ ourfiOU 
~ ()yMn .w.-. All onion ohIwaI 
from oeock, wIIhIn 24 hourL c.n IDII PREE 
(Il00) 235-4137 to. prka ....t information. 
VIaa ....t ~ Card .a:epted. 

Circle 341 on Inquiry card. 

$300.00 
8/16 Bit Fast Static Ram 

SR-64K RAM MODULE, 24 bit addressing,SIOOI 
IEEE 696 compatible, (64K )I. 8) / (32K x 16),10 
MHz no wait sto l e s. Phantom option, upper 
16K bytes d e selectable in 2K byte blacks. 1 
year warranty . 

TER.MS : We a cce pt c heck s or money o rd ers. 
A ll ow 3 weeks for penonol checks 
to dear . Delivery is from slack 10 6 

we e ks . Add S 5.00 p e r 0 boord for 
shipping . MA res idents add 5 -/. sales 
ta x, 

LEX/cOMP DATA SYSTEMS 
P. O. BOX 222 
LEXINGTON , MA 02173 
TEl . (617) 862 - 3088 

Circle 268 on inquiry card, 

BUSINESS SOFTWARE 
DATA COMMUNICATIONS 

FOR 

IBM PC, SEATTLE, NEC 
COMPUTERS 

Teleprocessing software available for above 
computers to time-sharing host or between two 
users (send binary files, also) . 

REMOTE DIAL-UP 
SYSTEM FOR ABOVE 

NEW 
SEA TTLE 8086 GAZELLE II 

10 Mhz. - 256k memo 
Computer system, 

us ROBOTICS modems, TELEVIDEO 
Write for literature and prices on above systems, or 
call for quote. 

.cscs. 
COMPUTER IlC STATISTICAL 

CONSULTING SERVICES 
P.O. Box 5351 

Terre Haute, IN 47805 
(812) 466·4111 

Circle 12B on inquiry card. 

The Statistician 
CPM IBM-PC 

TRS-DOS XENIX 

• Multiple Regression 
Stepwise 
Ridge 
All Subsets 
Backward Elimination 

• Time Series Analysis 
• Descriptive Statistics 
• Transformations 

• Survey Research 
• Nonparametrics 
• X~ Plots 
• ANOVA 
• Random Samples 
• Data Base 
• Search & sort 
• Hypothesis tests 

Please call TOLL FREE 

1-800-334-0854 (Ext. 814) 

Q for more information 
or write: 

Quant Systems 
Box 628 

Charleston, SC 29402 
VISA·M/C Accepted 

' Circle 3B7 on inquiry card, 

EXCLUSIVE - FREE 
MANUFACTURER'S WARRANTY 
• Prices are the towest availabte. 

Model Oly. 1 O~ 
FDDH)O·8 S225 S200 
FDD200-S S275 S250 

. Additional quantity discounts available. 
With the FDD·20()'8, you buy Iwice the slorage 
capacity at a nominal cost increase. 

Shugart­
Compatible Drives 

FDD10()'8 
FDD2DO-S 

• No other company 
can offer the manufac­

turer's 9O-day warranty at no 
extra charge. 

• All warranty work is accomplished at the manu­
facturer's factory authorized service center. 

• We ship from existing inventory. 

Visa/Mastercharge 

~ Disk Drive Services 
689 L South Slate College Blvd" Fullerton , CA 9263 1 
(71 4) 526-1992/Call Collecl : Mail Order: Add $7 
Shipping. California residents add 6% sales tax 

Circle 201 on inquiry card. 



I i':'i HandUlellcorp 74S00 
7-1 500 
7.;502 
7J 503 
; -1 S0·1 
74505 
745 08 
7-1 509 
i -lS 10 
7451 1 
74$ 15 
7J520 
14522 
, .1$30 
7··1 532 
74538 
7-1 $ .10 
7.IS5 1 
7456tl 
;4565 
7..1 $7.\ 
7..1586 
7-1 51 12 
IllS 11 3 
7-1 S11 .1 
745 12'1 
745 133 
7J $ 13'1 
7-1 5135 
745136 
; .1 5 138 
745139 
711 5 139 
7-1 51 40 
7-lS 15 1 
7451 53 
7.lS 157 
, -1 5158 
7.151 60 
745 17:\ 
7451 75 
745188 
7-1519··1 
7·1 5 195 
745 196 
-: 1$?,IO 
7..l5741 
7· ! ~24 ;; 

7.1S243 
7.I S244 
7-15251 
7-15253 
745 257 
7<1 5258 
745260 
7-1 5280 
745 287 
7.; 5288 
745373 
74537.1 
745387 
(tIS,17 1 
7~ S11 72 

7-1S ·I i:J 
1-1 $.174 
745475 
745570 
745571 
7-1 S57? 
745573 
7459110 
7-1 59-11 
745132 
745161 
745 163 
7.45181 
745189 

J9 
.13 
.1 5 
:J~ 
52 
.19 
49 
.I? 
.12 
42 
42 
42 
· 1 ~ 
.19 

LINEAR 
LM30 1CN 
LM304H 
LM305H 
LM306H 
LM307CN 
LM308CN 
LM309K 
LM310CN 
LM3110CN 
LM3 12H 
LM317T 
LM3 18CI'l 
LM3 19 N/H 
LM320K -XX' 
LM320T -xx ' 
LM320H-XX' 
LM323K 
LM324N 
LM337K 
LM338K 
llv1339N 
LM340K-XX' 
LM340T·XX· 
LM340H -XX' 
LM3t1:I H 
LM348N 
LM350K 
LM358CN 
LM360N 
LM372N 
LM376N 
Lfv1377 N 
LM:180CN N 
LM3R1 N 
LM383T 
LM386 N 
LM387N 

J962 EL CAMINO REAL. SU ITE 119 • LOS AL TOS. CA 94022 

962-9265 . TLX 171 7 HANDWELL LTOS . 1 821 

7400 
19 
22 
22 
22 
22 
23 
35 
35 
26 

.23 
22 
29 
29 
39 
59 
29 
29 
22 
35 
29 
29 
29 
29 
25 
45 
23 
29 
25 
29 
29 
19 
79 
57 
95 
95 
79 
79 
65 
79 
19 
19 
19 
19 
25 
23 
29 
29 
34 
34 
38 
34 

.160 
49 
95 
55 
65 
35 

1 75 
39 
57 
45 
45 
69 
65 
69 

290 
2 90 

32 
37 

I 95 

74125 39 
74126 .44 
74128 59 
, 4132 69 
74136 75 
74 139 95 
74 141 79 
74142 2.95 
74143 295 
74144 2.95 
74145 .62 
74147 195 
74 148 120 
74150 1.09 
7415 1 67 
74 152 .67 
7'"53 67 
74 154 119 
74 155 78 
74 156 .78 
74157 .69 
74158 1.65 
74 159 249 
741GO 88 
7416 1 .88 
74162 .89 
74 163 87 
74164 87 
74165 87 
-1 4166 1.20 
74167 1.95 
74170 1.69 
74172 475 
74 173 79 
74 174 .89 
74175 85 
74 176 75 
7·1177 75 
7·1179 1.34 
74 180 75 
74 181 1.75 
74 182 75 
74 184 225 
74185 2 .25 
74186 9.95 
74188 390 
74 190 1 15 
74 191 1.15 
74192 85 
74193 .85 
74 194 85 
74 195 .68 
7·1196 .85 
74 197 .85 
7/1198 139 
7·1199 139 
7422 1 1 19 
74251 95 
74273 I 05 
74276 1 89 
74279 75 
74823 1.40 
74284 3.90 
74285 390 
74290 1 25 
74298 95 
74365 68 
7/1366 68 
74367 68 
74368 .68 

74LSOO 
74L SO I 
i 4lS02 
i .lL S03 
i .1L SQ,1 
i o1LS05 
i4 l S08 
i ·lLS09 
7.llS10 
74 LS 11 
74LS1 2 
7·1LS1 3 
74 lSI;l 
7·1LS1 5 
7,ILS 20 
i;llS2 1 
i :lLS22 
74lS26 
7.lLS2i 
74LS28 
7.llS30 
i .lL$32 
i -lLS33 
7-lLS37 
?4lS38 
7<ilS·lO 
i .1L S ,1 2 
7·1lS47 
14lS·18 
711L$5 1 
74lSS,1 
; .ILS55 
7·1L$73 
i llLS7 11 
7-llS75 
' .ILS76 
i ·ILS78 
74lS83J\ 
74LS85 
i ·1LS86 
7·1LS90 
7':LS9:' 
1,ILS93 
74lS95 
7,ILS96 
74lS1 Q7 
7·llS1C9 
7·1LS 11 3 
7.ILS11·: 
i ·llS1 2? 
7·ll S 123 
7t1lS 1211 
i4LS 125 
; .ILSI26 
; .llS131' 
7.ILS i 3b 
7·llS 118 
; .llST:.l9 
7.llSI·:5 
j .1 LSI·IB 
i·ILSI ')1 
i .ILS 1!)3 
;',:LSI:;,l 
-':l~b~ 

' .I L$l SG 
i ·I LS!:); 
;",IL SI58 
-.llS160 
-.IL S161 
74LS133 
74LS 24 1 
74 lS280 
7,ILS299 
7,ILS339 

26 
28 
28 
28 
35 
26 
26 
35 
28 
38 
33 
.1 7 
95 
33 
26 
33 
33 
33 
33 
33 
26 
33 
55 
45 
39 
26 
19 
79 
95 
26 
29 
29 
·'5 
42 
59 
45 
" 5 
79 

I 10 

·'5 
57 
75 
7'.J 
88 
98 
45 
.1 :, 
.13 
.13 
55 

I 19 
1 35 

89 
S2 
'9 
.19 
85 
8S 

125 
1,19 

,8 
;q 

I 7U 
I 19 

99 
65 
i'~ 

, as 
I I S 

65 
169 
290 
200 
1 95 

; ,lLS I6? 
7'IL $ 163 
;,llSI6·1 
·.ILS 165 
' ·:LS I66 
; .ILSI68 
7,ll S 169 
7dL S ' 70 
i olL S173 
7,IL S'7 ·1 
7,IL S ' 75 
7·ll s ·al 
i ol lS'90 
7.1lS191 
i·ILS 192 
7·IL S 193 
i··IlS19,: 
; .ILS195 
; .ll $196 
, .11.$19; 
i,1l '322 1 
7ol lS2·IO 
7olL S2.l 2 
7;ll52,13 
74LS2,1.: 
7·ll S2·P.i 
74l S2.: ' 
7,IL S2·1 t;j 
i,ILS2,1 9 
i·,ll 5251 
7,ll S253 
; ,IL$25; 
74LS2SB 
7;llS259 
' .ll S260 
7JL 52fil 
;·:L526 
j ,lLS273 
7·ILS275 
i ·l lS2'9 
;',ILS283 
; ·:LS290 
/' ,ll 5293 
l·:LS295 
; .ILS298 
;.ILS32J 
7.IL53·17 
7·1L S3,1 8 
i',ILS352 
i4lS3!i3 
7':L S363 
; ,IL S3G5 
;'. IL S3G6 
'.l LS367 
~ ·:lS36a 

i ·llSJi ·i 
i .ll5374 
, J LS3i:' 
; .ILSJi 
-:-.llS3tl5 
~· : lSJef, 

'·:LSJ90 
',:LS393 
-,:L$39" 
',ILS399 
i.IL S·l i ·l 
;.IL SGf}l 
',:L5o,!' 

7·ll $37R 
7 -1L S379 
74LS38 1 
7·1LS64;) 
7:lL S6·1 5 
74L5690 

105 
1 05 
1 19 

89 
2.:8 
1 15 

1 15 

199 
89 
89 
89 

220 
1 15 

I 15 
98 
98 

I 15 
95 
89 
89 

1 15 
169 
169 
, 69 
1.19 
220 
1 10 
1 10 
I 19 
1·10 
1.10 

85 
98 

295 
65 

2 ': 9 
59 

1 75 
H O 

59 
gq 
On 

99 
lIn 
, 19 
1 ;5 
, 95 
\ 95 
, 19 
1 ' 9 
1'9 

69 
69 
69 
69 

189 
1 eq 

69 
. 9, 
i 9S 

195 
195 
295 
2 9 5 
295 
150 

1 19 
.19 
.1 2 
.1 6 
"6 
69 
72 
/2 
l'? 
n 

369 
5,1 
66 

I 15 
1 69 
1 29 
I 29 
I 29 

73 
I 29 
I 29 
I 29 
1 29 
2 ;9 
",9 
, "9 
2 69 
I 8~ 
1 89 
1 89 
'275 
2 I';) 
2 99 
2 99 
299 
1 3") 
1 J;:, 
I 29 
1 29 

75 
279 
299 
255 
3 10 
3 10 
275 
7 9~ 
; 95 
;- 95 
995 
995 
575 
570 
895 
895 
29U 
29U 
2 15 
2,9~ 
3 15 
2 . 1 ~ 

295 
7 75 

IN-LINE 
PRINTER BUFFER 

FOR ANY COMPUTER 
ANY PRINTER 

'64K Byle 
'Para lle l to Para llel 
'Para llel to Serial 
-Serial to Parallel 
'Serial to Seria l 

Model BF64S '225." 
For single computer 

single printer 

Model BF64M '395." 
For mU lti -computer 

si ngle printer 
A ll ow up to four 
com puters 

Share one prin ter 

LOGIC PROBE 
WITH MEMORY 

FUNCTION 

CRY 

7400 
7"0 1 
740 2 
7403 
71104 
7405 
7,106 
7407 
7·108 
7409 
7410 
7411 
74 12 
741 3 
7414 
7416 
74 17 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7429 
7430 
7432 
7437 
7438 
7439 
74110 
744 1 
7442 
74 .1 3 
7444 
7445 
7448 
7447 
7448 
7450 
745 1 
7453 
7tl511 
7459 
7460 
7/170 
71172 
7473 
7474 
7475 
7476 
7479 
7480 
7482 
7483 
7485 
7./86 
7489 
7490 
7.l 91 
7492 
7493 
7'/94 
71195 
7496 
7497 
74 100 
741 07 
74 109 
?(llt6 
741 2 1 
74 122 

29 
39 

~:5~~ : ~6 Tel: 1-(800)-821-3628 
74$225 
745283 
745289 

4 15 
39" 

2 !l9 i' I :)~1 

C ,I !)/'l) 

:1 :'76B 
35'9:"J5 
-10 .. _____ 74.49.0 ... ' 9. G ... __ ..... Voltage Regu lators 
5U 
506UH DIP SWITCHES 

. I f'lhl l l~H H' 
·,f'O ... ,llld l !.II) 

hf'u")illilll LIIJ 

; f.>O<"I'li,1I 9u 
8PO'-I',()1I ~h 

SOUND CHIPS 

7B05T 75 7905 T 8~1 
78M05C 35 7908T 85 
7808T 75 7912T 85 
7812T 75 7915T 85 

:> Itl5 
:,, 1.1 .1 
GO 

78 15T 75 7924T 85 61.1.1 
7824T 75 ,'90SK 1 .19 6553h 
7805K 1 39 , 912K 1 49 8 U 
7812K 139 79 15K 149 IU U 
76 15K 1 39 7924K 1 11 9 HI 1'18tn~ 

Z80 SERIES 

8000 SERIES 

8200 SERIES 

6800 SERIES b-I' 2 95 7824K I 39 79L05 79 1200 

7,,·IF" 895 CALL FOR ;~~~~ ~~ ;~~:~ i~ :~ C ' 8 "1 
IIV] Hy l " 9 95 78L 15 69 LM323K 495 16 U 
AY3-8912 1295 PRICE 78H05K 995 UA78540 195 1;.1.", 

1t-~~M~C~3~3~'IO~~~' ~4~9~~"~~~~~""-r,,~7~8H~' 2~K~~';9~9;5~jL .. ~T~O~- 9~2~ .... ~ l oU K TO-J 18·1 I~ 

MOS PROMS ~~ ~' " ' 
2;08 395 
2758 5 95 

2 101 
510 1 
2 111 

32 U 
DRAM 

2116 3 95 
27 16· 1 595 
1 MS25 16 550 
flv'S27113 7 95 

2 11 2 
2114 
2114·25 
2 1111L-4 
2114l-3 
21 14L·2 
2 1·1 7 
HM6.116-4 
HM6116-3 
HM6116-2 
HM6116LP·4 
HM6116LP-3 
HM6116LP-2 

195 
395 
249 
299 

8995 
81095 
8 1295 
B 1345 
8 1395 

TM$ 4027 
UP0411 
MM 5280 
MK4108 
MM 5298 
4116·300 
411 6-250 
4 ' 16-200 
4116- 150 
4116- 120 
2118 
4164 -200 
4164· 150 

199 
300 
300 
1 95 
1 85 

TERMS: For sh ipping Inc lude 52 l or UPS Ground or S3 
for U PS B lue Label Air Items over 5 pounds require 
additional shlppmg charges S10 minimum order. 

TM52532 595 
2732 4 95 
2732·250 895 
2732·200 11 95 
2764 995 
276,1-250 l..t 95 
2'6·1-200 24 95 
TMS2554 1795 
MC6876·1 3995 
27 128 Cal! 

495 
.1 75 
495 
895 
595 
695 

1095 

8 11 75 
8 11 95 
8 1295 
8 1495 
829 95 

" 95 
595 
695 

~ Handwellcorp'" 
4962 EL CAMINO REAL , SUITE 119 • LOS ALTOS, CA 94 

__ •••• _ ........... l1li(41 5) 962-9265. TLX 171947 HANDWELL LTOS ••• _ 
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****************************** 
APPLE HARDWARE 

****************************** 
Wholesale 

STOCK 
NUMBER 

RETAIL SALE MIN. 
PRICE PRICE OIIDER 

APIOI 16K RAM CARD ... . . . .S149 S39 10 
API02 80 COLUMN CARD . . . .. . .. . 295 89 10 
API04 CLOCK / CALENDAR CARD ... 195 79 10 
AP105 DISK-II DRIVE WO /CTRL CARD . 498 199 10 
ArI06 DISK-II CONTROLLER . . . . 150 45 10 
API07 JOY-STICK DELUX .. .. .. 49 19 10 
API09 LOWER CASE . . . . ... . . ... ... . . .. 45 19 10 
APIIO PRINTER CARD (PARALLEL ). _ . .. 150 45 10 
ArlIl RS-212 CARD (SERIAl) .. . 195 79 10 
AP1l2 SUP-R-MOD . . ... 39 19 10 
APU4 2-80 CARD . ..... . . 298 99 10 
AP116 INTEGER CARD . 150 49 10 
AP1I7 EPROM WRITER CARD . . . . . . . . .. 279 119 10 
Ar1I8 128K RAM CARD (PSEUDO-DISK) 498 269 10 NEW 
AP119 FORTHCARD ................... 298 89 10NEW 
Ar201 APPLE-II + COMPAT. 48K KIT . . . 599 229 10 
Ar202 HARDCASE FOR AP20l (PLASTIC) 175 89 10 
AP203 KEYBOARD FOR AP201 ........ . 139 69 10 
AP204 POWER SUPPLY FOR APl01 ...... 120 68 10 
AP205 APPlEII+COMPAT. 48KA&:T .. 599 349 10 
A.P206 APPLE 11+ COMPAT. 64.KA&:T ... 699 399 10NEW 
Ar207 KEYBOARD RJR APPLE-II (DELUX) 169 89 10 NEW 
Ar208 POWER SUPPLY (DELUX) ........ 139 79 10 NEW 
APlOl T ANDON TM-5O-1 DISK DRIVE 

{MEeHAN.) ......... . ..... . , . . .. 249 119 10 NEW 
Ar401 IBM PC COMPUTER 64K W / 2 

DRIVE . . . .. 3550 2195 5 

****************************** 
PRICES WILt /U LOWER fOR lARGER QUA/HITY ORVER 

AU PRICES SU8JlCT TO CHANcr WITHOUT NOT;CE 

• K ok R COMPUTER CO., LID .• 
• 1440 PACIFIC COAST HWY. , *'04. 

HARBOR CITY, CA 90710 
(213) 530-2577 

Circle 252 on inquiry card . 

Best Prices On 
TRS·80 Computers 
Our 6th year of discounts 

Ed or Joe McManus 
Fgt. Prepaid. Save Tax. 
Toll Free 800-231·3680 

Marymac Industries, Inc. 
ll511 Katy Fwy., Katy 

(Houston) Tx 77450 
1-713-392-0747 
Telex 774132 

See us in the Wall Street 
Journal every Tues ., Wed., Thul>. 

Circle 288 on inquiry card. 

• • Apple compatible products· • 

Apple II (+, e) slim disk drive . , $210.00 
Apple II ( + , e) controller card ., . $55.00 
Apple keyboard . . . , . . .. " .. . , $80.00 
(with upper and lowercase) 
Apple replacement power supply. $80.00 
(5V 15A, 12V 13A, - 5V 10.5, - 12V 10.5) 
Apple replacement plastic case .. $80.00 
Apple II + compatible computer with 64K 
and upper and lowercase capability 
, . .. . . . . . . .... ... .... ..... $650.00 

Also printer, modem, and monitor are available in 
lower price. Term: Visa, Mastercard, COD. 

Tel 609·667·6330 
Roger Electronics, 403 Sheffield Road 

Cherry Hill, NJ 08034 

Circle 403 on inquiry card. 

OUR PC100'· SOFTWARE PACKAGE TURNS 
YOUR IBM®PC INTO A 

OEC® VT100 /1 02/S2 COMPATIBLE TERMINAL 

Requires: 64 k. 1 drive , 25)(80 di splay. async adpt. 
and IBM DOS or OUINX·· 

PRICED FROM S89. 
Optiona l: local Printer & File Transfer 

For more In/orma/ ion call or WflIO ' 

glfts""-' mKAO 
••• SYSTEms 

7525 M ilchell Road , Mpls., MN 55344 (612) 937·9194 

IBM '5 a reg,Sl crea lI aaemark. 01 International Busmess Macfl,ncs 
DEC . VT are reglSlOH!O trademark.s 01 Olg,'al EqUipmenl Corp 
QUINX IS 11 trad emark 01 Quan tum So flware SySICms 
peloo. GMS arc IraCI emarks 01 General MIcro Systoms 

Circle 192 on inquiry card. 

CONVERTS 5·100 COMPUTER 
INTO WEIGHING SYSTEM 

Inlerf <lces With IO(ld ce(ls and st r<!ln gauge 
transducers 
ProfeSS ionally deSigned fo r Industrial applicatiOns 
giVing stabilit y superior to high -priced scale 
indica l o rs 
- Full y 5- 100 1 EEE-696 com patible 
- EXCi tat ion for up 10 8 (oad cells 
- 17 bit. Sign & overload al -1 conv sec 
- 15 b it. Sign & overload at 15 conv / sec 
- 0.01% accu ra cy 
- Progra mmable d<'lmplng filler 
- Se lectable 5-100 vec to red In terrup ts 
- Wide rang e dead -load and span adjustments 
- Conserva ti ve and coOl-running C M OS cirCU itry 

Price $495.00 Custom & OEM versions available. 

Scalar Electronl. (1982) Inc. ~ 
P,O. Box 0863, Champlain, N.Y. 12919-0863 
(514) 834-7028 

Circle 411 on inquiry card. 

CHEAP 
LOWEST MAIL ORDER 

PRICES IN THE USA 
OCTOBER SPECIALS 

ITOH F-l0 Starwnter (P or S) . , 069 
ITOH 8510 AP i'rowriter {I' } . . .359 
TELEVIDEO 925 terminal . . .739 
NEC 3550 Spinwri ler . . . . 1749 
NEC 7710 Spinwnter (S) . . . . ... ....... 1969 
MORROW MD-2 Micro Decision computer with Morrow 
terminal , Prowriter printer and all software . ' 699 
MORROW MD-2. same except Si lver -Reed EXP -SOO 
daisywheel printt'l' . 1799 

PLEASE CIRCLE READER SERVICE 
CARD FOR OUR DISCOUNT MAIL 

ORDER BULLETIN 
A ll items shipped in factory sea led ca rtons with full 
manufacturers warranty. We don't cash your check 
until we ship . If we can't ship in 5 days, your check is 
returned uncashed. 

Quoted prices are mail order only, and valid October 
only. We cannot accept credit cards, personal or com­
pany checks, POs or COOs. Shipping charges collected 
upon delivery . 

~ 
CompuClass, Inc. 

• 7603 Firestone 61. 
Downey, CA 90241 

(213) 566·3556 
Authorized dealer : Columbia , Corona , Diablo , Eagle . 
ITOH , Morrow , NEC, North Star. Qume. Seiko, Silver­
Reed , TeJevideo and other major brands. 

Circle 98 on inquiry card. 

S-1DD EPROM PROGRAMMER 

EPROPl-J2 
, High Quality S·100 board meels or exceeds IEEE·696. 
, Programs IK Ihrough 32K Ibyle) EPROMs. 
• Textool zero-insertion-force programming socket. 
• EPROM is programmed through 1/0 pons and can be ,erilied 

through 1/0 pons or localed in memory space for ,erificalion. 
• Programming voltage generated on-board. 
, Personalily Modules simplify adaplalion of board 10 dilferent 

EPROM types: 
PM·I-250B,2758 PM·3-2732.2732A PM·6-6B764 

2516,2716 PM-4-2564 PM·B-2712B 
PM·2-2532 PM·5-2764 

, CP/M·compalible conlrol sOllware 
includes commands lor programming, 
,eri fication. disk 1/0 and edlling. 

5269.95 * 
(A & 1) 

"icroDllnamicl 
Corporation 

6363 Poplar Aye . Su ile 105 

ORDER DESK 
I·BOO·237·8400 "I 440 

Memphis . TN 3BI t9 

TeChmcallnQu ilies 
1901 1·6B2·4054 

'Pri ce Includes EPROM·32, documentation and Iwo Personalily 
Modules Ispeci lY I. Addillonal Modules - S7.95. Control sOllware 

~~~~SCS~~ !~k~~~ f~r:i~n9~d~ps1gr8~~~N ;~dOR% U:'re; i[a~ 
VISA and MASTERCARD welcome. 

Circle 419 on inqUiry card, 

of looking for reliable 
Source of Supply? 

lRilUJOO~@~H 
from Looking??? 

~~m~~~ 
about 
QUALITY?? 

DlSKmES + 
RIBBONS + 
ACCESSORIES 
Call Bob Kelly Now. 
Kelly Computer Supplies 
1811 Carl St. • St. Paul, MN 55113 
Toll Free .. . 800 - 447 - 2929 
MN Res. Call Collect. .. 612/644-9030 

MEMOREX - DlSKmES 
Circle 255 on inquiry card. 

~TDK 
flexible disks 
Call Free (800)235-4137 
for prices and information . 
Dealer inquiries invited. 
C.O.D. and charge cards 

Circle 341 on inquiry card . 

-VISA' 



TOLL·FREE 
ORDERING: 

800·222·8686 
FOR TECHNICAL SUPPORT! 

SERVICE liN ARIZONA: 
602·282·6299 

CCT CUSTOM COMPUTER 
TECHNOLOGY 

1 CRAFTSMAN COURT - BOX 4160 - SEDONA, ARIZONA 86340 
Purchase your Hardware and Software di rectly from an OEM/Systems Integrator. Take advantage of our buying power I We 
stock a full line of Board Level Components , Software, and Peripherals. Call for your needs . We'll give you the Lowest 
Prices, and the Technical Support and Know-How we are quickly becoming well -known for . Satisfied Customers Nation­
wide l The Nations 's Custom Systems House for Business, Education and Science. Call for a system quote . 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 
OF PRIME INTEREST 

Our prime interest at CCT is service and 
support. We build and sell hundreds of 
systems per year to the serious computer 
market. We rigidly adhere to our strict 
policy of reliable machines, and reliable 
people behind them . We feel the Com­
puPro product line to be the state-of-the­
art of the computer industry. 

THE CCT EXCLUSIVE WARRANTY 
With any system we build, we provide , 

in writing , an unconditional 12 month 
direct warranty on the entire system, in­
cluding mainframe, boards , drives , power 
supplies , cabling and peripherals! We of­
fer guaranteed 24 hour in-house repair 
and / or replacement with just a toll-free 
phone call . We can offer this, since we are 
so sure of our level of quality and reliabili­
ty. It 's great to know that in the event of a 
problem, you're not out of business 
waiting on service turnaround . We deliverl 

Our various OEM contracts with all the 
manufacturers of the components we in­
tegrate , allow us this unprecedented flex­
ibility. No factory O.K.' s necessary - just 
get it running - NOWI 

Wyse 100 terminal . . . . . . . . . . . .. $699 
WS Prom Option - Installed ........ $50 
Mitsubishi 8" DSDD drives, full or half 
height . Set-up FREE OF CHARGE .. $449 
Okidata 82 . ... $419 / 83 . . . .. $679 
84 .. $1029 /92 .. $559 / 93 .. $930 
Ashton-Tate dBASE 118 " or MD ... $299 
Supercalc 86 -for CP/M 86 & MP/M . $99 
Visual Terminals in stock ......... Call 
Lear Siegler ADM 20 . . . . . .. $499 
Freedom 50 . . . . . . . .. $499/ 100-$549 
Hays Modem-$259 • Diablo 620-$1029 
We carry a full line of software in all 
available formats at discount prices. 

TECH TIP CORNER 
dBASE II USERS - CUSTOM TERMINAL 
KEYSI Implement your arrow keys ; 
emulate Wordstar edit commands - send 
an SASE wi th $2 .00 - (ATTN : TTC) . Tell us 
your arrow key codes . We ' ll return easy, 
detailed instructions to change almost 
anything . It' s beautiful- Pat .. 

(Gmpupr~ } 
PROFESSIONAL LEVEL BUSINESS SYSTEMS 

STATE·OF·THE·ART QUALITY, PERFORMANCE, RELIABILITY 

CCT ANNOUNCES• OUR OWN IN·HOUSE ENGINEERED 
• CUSTOM COMPUPRO SYSTEMS 

* * * * * CCT·1 - ENTRY LEVEL S·100 BUSINESS SYSTEM 
• Enclosure 2-Desk-20 Slot Mainframe • • CCT 2.4 Dual 8" Mitsubishi 

• CPU 8085/ 88 - 6Mhz 8085/8Mhz 8088 • DSDD Drive System - 2.4 Megabytes • 
• Disk 1 - DMA Floppy Disk Controller. • CP/M 80 - 2.2 LD/M - CCT Modified. 
• RAM 16 - 64K Static RAM - 12 Mhz • • All Cabling, Complete CCT Assembly, 
• Interfacer 4 - 3 Serial/2 Parallel I/O • Testing, and Minimum 20.Hour Burn-in • 

INTRODUCTORY PRICE: 

$3,399 
RUNS ALL STANDARD 8" CP/M SOFTWARE -INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 

CPI M MPI M NOTE: Each copy we furnish is CCT modified for the target system. M-Drive/H and hard disk drivers are furnished , 
and the BIOS optimized for the fastest disk step rate, as well as terminal and printer compatibility. 

* * * * * * * CCT·2 - THE FASTEST MICROCOMPUTER IN THE WORLD!! * * 
Enclosure 2-Desk • 90K Baud Parallel Terminal Board • 78 Key Professional Ergonomic Keyboard 

CPU 8086 -10Mhz • Disk 1 • 512K M-Drive/H • High Resolution Amber Monitor. INTRODUCTORY PRICE: 
128K - 16 Bit Memory • CPt M 86 - CCT Modified • CCT 2.4 Dual DSDD Drive System $6 799 

Interfacer 3-8 • All Cabling , Complete CCT Assembly, Testing , & Minimum 20 Hour Burn-in , 

RUNS ALL CP/M 86 SOFTWARE -ULTRA FAST -INCLUDES 12 MONTH DIRECT WARRANTY 
• Ask about CCT -3 (68K Version similar to above) w/256K RAM - $7,699 

We are the largest in the custom configuration of complete state-of-the-art S-100 systems, at package pricing, with iniegration, 
burn-in and programming . We custom build CompuPro systems I hard disk systems for business applications . Call for Com­
puPro literature, CCT system configuration data and technical information . We can save you money I 

* SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK * 
SYSTEM SPECIALS - ALL CCT A&T, BURNED IN: 816A-$4299 816B-$4999 816C-$6499 
M-Drive CP/ M w/ RAM Purch-$49 • Disk lw/ CPI M-$449 • M-Drive/ H-512K-$1149 

CPU 8085 / 88-$319 • CPU 8086/ 87-$579/10Mhz-$659 • CPU 68K-$519/10Mhz-$639 • CPU-Z -$249 
CPU 286 $1249/ 10Mhz-$1359 Disk 1-$369 • Disk 2-$599 • Disk 3-$599 

RAM 17 (12Mhz)-$329 RAM 16(12Mhz)-$359 • RAM21 (128K)-$779 • RAM 22 (256K)-$1399 
Interfacer 1 - $229 • Interfacer 2-$249 • Interfacer 3-5-$399/3-8-$459 • Interfacer 4-$349 

System Support 1-$299 • Enclosure 2-Desk-$599/ Rack-$649 20 Slot Motherboard-$210 
CP/ M80-$99 CP/ M86-$150 MP/ M8-16-$699. CP/ M68K-$279 Forth 68K-$169 

86 Upgrade Kit : Consists of CPI M 86 , 64K Ram, System Support 1, Cable - $749 
Cafllor CSC Boards - New Refeases - Operating System Mods/Updates 

* PRICE BREAKTHROUGH * ? ? HARD DISK DECISIONS ? ? * NEW DISK 3/5V4' , HD SYSTEMS * 
Hard Disk Subsystems 

CCT I Fujitsu 5". " subsystem. includes Disk 3, custom 
enclosure & power supply, all cabling , A& T, formated , 
burned·in . Ready for any CompuPro or similar S-100 
system CCT-5 (5.5 Meg)-$1599 
CCT-10 (11 Meg)-$1899 / CCT-20 (22 Meg)-$2299 

Hard/Ffoppy Combinations 
An exclusive CCT innovation . CCT/ Fujitsu / Mitsubishi 
ultra-system: 5",, ' hard disk next to a 1.2 Meg . DSDD 
8" floppy. Includes Disk 3, custom horizontal enclosure 
and power supply, all cabling . A&T. formatted , burned­
in . Will stand alone in any CompuPro system: 
CCT-5/1-$2099 CCT-10/1-$2399 CCT-20/1-$2799 

2.4 Megabyte Floppy Systems 
CCT I Mitsubishi 2.4 Megabyte Dual DSDD 8" system 
Includes custom horizontal enclosure , all cabling , A& T, 
burned-in . This is the fastest system available : $1149 
With stacked half-height drives: $1175 

All Systems carry Our Exclusive 12 Month Warranty. 

Prices & availability subject to change. All products new , and carry full manufacturer 's warranties . Call for catalog . Free technical help to anyone. We can configure boards & soft-
ware for your sys tem Plug-in and go . Arizona Residents add sales tax . CompuPro'" Trademark - W.J. Godbout; CP/M'" MP/M'" Trademarks - Digital Research 

Circle 130 on inquiry card . BYTE October 1983 633 



THUNDERWARE 

Statistics & Mathematics 
New on the marketl An industry proven 
software package which may well be all 
you ' ll ever need in the way of math and 
data analysisl Just look at what you get I 

Statistics: Linear Regression, Correlation, 
Curve Fitting (power, exponential. log), 
Distribution Analysis (Normal, Weibull, 
Binomial, Poisson, Hypergeometric) 

Mathematics: Vectoral Analysis, 
Quadratic Eq 'n, Complex Arithmetic, 
Base b to Base 10, Permutations & Com­
binations, Factorials, Iterative Sol' n to 
fix) = 0, Numerical Integration, Triangle 
Sol'ns, Hyperbolic Transcendentals , 
Simultaneous Eq 'ns 

A vailable for rhe IBM PC and rhe T/-99/ 4A ar 
an in troductory price of only $ 149.951 

THE THUNDERWARE COMPANY 
P.O. Box 12587 

Lexington, KY 40583 
(606) 259-0178 

Circle 470 on inquiry card. 

300 
BAUD MODEMS 

1200 
BAUD 

SIGNALMAN .•. Free hour on 'SOURCE' 
300 BAUD direct connect $ 69 
300 BAUD AUTO DIAL! ANS $99 
30011200 AUTO DIAL! ANS $319 
US ROBOTICS .. . 300/ 1200 AUTO 

'Hayes Compatible' 
'Password' with cables, sprk 
'Auto 212' dlxe 

~~~RIJ( PRINTERS 
GEMINI lOx 120 cps graphics 
PROWRITER 120 cps hi density 
JUKl daisy wheelIS cps 
DAISYWRITER 40 cps 

CPM COMPUTERS 

$339 
.... $419 

LETTER 
QUALITY 

$289 
$319 
$565 
$999 

IBM 

Eagle 
Kaypro 
Televideo 

$CAll 
HARD DISKS 
PORTABLES 

Columbia P.c. 
Corona P.C . 

Eagle P.c. 

IMAGE COMPUTERS 
P.O. Box 1164, Cardiff, CA 92007 

CAll TO ORDER: 
619436-7669 I~ -=" VISA / M C 
619436-8317 I~ ADD3 % 

Circle 220 on inquiry card. 

'§(A~~ 
of looking for reliable 
Source of Supply? 

lR\lUJM~@gH 
from Looking??? 

~~m~~ 
about 
QUALITY?? 

OISKmES + 
WBBONS + 
ACCESSORIES 
Call Bob Kelly Now . . . 
Kelly Computer Supplies 
1811 Carl St. • St. Paul, MN 55113 
Toll Free ... 800 - 447 - 2929 
MN Res. Call Collect. . . 612/644-9030 

3M SCOTCH DISKETTES 
Circle 256 on inquiry card. 

fjSANVO 
SW\O BUSINESS MllMS 

MBC-lIDO COMPUTER .1777 
Includes : CPU. Keyboa rd . green ~ X SO screen, 2 disk 
d rives. with comple te business softwa rc- WORDSTAR, 
MAll1v1ERGE. SPELLST AR. CALCST AR. INFOST AR. 
CP/ M system and BASIC. (We will add a modem and 
software fo r only $99) 

MBC-SSO PC COMPUTER .777 
T he new PC that runs most IBM softwa re! T his is a rea l 
qua lity unit with great looks . Includes: CPU. keyboard . 1 
disk dri ve, MS-DOS, wo rd processor, spreadsheet and 

OcoronCi 
IBM COMPATIBLE PC $2092 

Includes: 2 drives (1-320 K floppy and 1-180K RAM 
drive), 256K RAM. Green or Amber Hi-Res Screen 640 X 
320, MS-DOS, GW Basic, Graphics. Para llel port. serial 
port , " IBM Iype slols. We will add 5400 of software for 
$99 

TTX 1014 Daisy Wheel Printer $556 
Includes: T ractor-feed . frict ion feed , seria l interface. 
parallel in terface, ribbon and daisy whee l: 

Se fi d cashier's clJeck. money order or personal 
check to ANN'S COMPUTERS. 419 E. Washillgtoll 
Ave .. U,lit 3A. Gilbert . AZ 85234 or call (602) 
892-6659 Visa and M C add 4 % 

Circle 80 on inquiry card. 

Serial .111111111. Parallel 

Convert What You Have 
To What You Want I 

" AS232 Serial 
• 8 Baud Rates 
• latched Outputs 

" Centroni cs Parallel 
• Handshake Signals 
" Compact 3Y, x 4~ X IX 

~fo ~~~ge6:~~~~U:J!i{!g~e~r~~rh~~C::'H~~~I~~~gr~a~~ee t)gg 
Series tonverters provide the ml!S l n~ link, Based on the 

~:~:s~e :~c~~~t~ ~~~2h~.O~cnR'h!~~~t8u~ ~lg'~:I~~~ ~u~~I~I~~ 
transfer effici ency. Detailed documentation allows 
simplified Inslallatlon. Order the MOdel 770 (SerIPar) or 
MOdel 775 (PariSeI') TOday! 

Buller Products 
Coming Soonl 

h'","_ .... only S89.95 

~ s ...... ,,,.. 001'11'111<:101 Opllol'1 " 0.00 

1501·BPintS'"el 
Po"OffiCt ao. 2.233 

O.nlld,C"j lornl,93030 

CAReeldtI'l1.«I'Io , .. 
u ps Shlppll'lg SJ.OO 

CALL (805) 487·1665 or 487-1666 
For FAST Del/very 

~ - . 
Circle 175 on inquiry card . 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality 

~
~ 

o PACIFIC EXCHANGES ~ 100 Foolhill Blvd .. San Luis 
{ San Luis Obispo. CA 93401 . 

In CaL call (800) 592·5935 or 
(805)543-10:37 

CIrcle 341 on inquiry card. 

t. '~ FACTORY AUTHORIZED 
~ SALES & SERVICE 

Wide choice of lease & lease/purchase plans 

GmpuPr",~~ 

AebelS78/mo .. Rebel 16 megSl03Imo .. Rebe116 meg multi·userS124/mo 

Payments are example. Ask about other systems. boards, etC. 

Ask about bonus sohware. Accounting. games. utilities. 
PRINTERS. TERMINALS. SOFTWARE-CALL 
We cater to experienced users. goy'\. agencies. and corp customers 

TERMS: CaSh 1'o11nolde, C PI 
Youpayalll'elghlAGd5c~ ost US lor ~~ 10/Nel30 AAAI Of 

F'd.IS,," P.O. ''''m, 
~~~:0~~AMIO IOPM COMPUTERS 
205 879-5976 P.o . Box 61 t4' Binningham, AL 352S~t14 
205 879·4735 "", boo' ;, lSi N." "" ,I ~"";"",,m.I'05I32.51 20 

Circle 126 on inquiry card. 

512K BYTE RAM for 
IBM PC - XT 

~IIIIIII 
$225 WITH 64K BYTES INSTALlED 
$595 WITH 512K BYTES INSTAU.ED 
$5.00 FOR 4164 CHIP (200NS ACCESS] 

- 1 YEAR WARRANTEE ON INSTALLED 
SYSTEM 

-PARITY CHECK LOGIC 
-AU. IC LOCA TlONS SOCKETED 
-MEMORY MAY BE LOCATED ON ANY 
64K BOUNDARY 

-SOME SPlIT ADDRESSING CAPABILITY 
-TOTAL SPlIT ADDRESSING ON 64K 
BOUNDARY ON REQUEST 

APPLIED LOGIC, INC. 
PO BOX 328 

JAMAICA, NEW YORK 1 1415 
(212) 459·4064 

'""'" Slqoct !XJ cI&1ge witn.t 11<tte. 

Circle 43 on inquiry card. 

DISK DRIVES 
(For PC, Mod I, III & IV) 

Tandon TM55·2. . $239 
Tandon TM 100-l . .. $189 
Tandon TM 1 00-2 . . .. . $239 
Tandon TM 100-4 . $339 
CDC 9409 ca ll. 
Case and PS. . .. $ 45 

PC EXPANSIONS 
MAYNARD 
DISK CO NTROLLER ... . .. . $155 
PP add $50 SP add $70 

aUADRAM 
Ouad bd. or Quad 11 16 4 KI 

AST 
Combo Plus: 64 K & SPC 
Mega Plus: 64 K & SC . 
110 Plus (SCi ......... . 
2nd S or P or Game .. 

64K CHIPS 
Set o f nine 

EPSON 
Prin ters . . . 

. $269 

.. 5269 

.. 5269 

. S 114 
. $ 35 

55 

call 

VLM Computer Electronics 
10 Park Place . Morris lown. NJ 07960 

(20 1) 267-3268 Visa. MC. Check or COD. 

Circle 499 on inquiry card. 



PERTEC 2000 Original Manufacturers Price $11,995 
MULTI-USER SYSTEM Cali fornia Digital has recent ly participated in the purchase of several 

hundred Pertec 2000 microcomputers . These units are brand new 1983 
production. shipped in factory sealed containers. California Digital is 
offering these multi-user systems at a fraction of its original price. 
This microcomputer is the perfect low cost system for any business 
application requiring high reliability and multi-user fl exibi lity. 
The Pertec 2000 is an 8085 small business computer featuring dual 8" 
disk drives. 12" green phosphor screen and CPU integrated into a single 
compact unit with detachable keyboard. The keyboard features a numeric 
pad as well as a cursor control clus ter. The Pertec 2000 is supplied with 
64K/ Byte of memory expandable to 256K. This system comes standard 
with both an RS-232 serial port as well as a Centronics parallel printer 
port. The computer will support two users and can be upgraded to a five 
user system. 
The Pertec 2000 is supplied with Pertec BASIC, multi-tasking MTX 
operating system and CP/ M 2.2. This computer is still in current produc­
tion . Service as well as service contracts are avail able from Pertec. 

GODBOUT 
The CompuPro Corporation has recently relocated their facility COMPUPRO to Hayward California. In the move, several logistic problems occured 

resulting in California Digital being double and even triple shipped pending orders. William J . 
Godbout, the president of CompuPro . has asked us to liquidate the excess inventory rather 
than send the product back to Hayward. 
In order to clear our warehouse . we are offering the se boards at a substantial savings. We are , 
however, asking for prepayment on these orders because of the low profit involved. A 
surcharge may be added to credit card or open account purchases. SALE 
CPU 68K IS ille mas I advanced 68000 board 
available It Includes sockets fOf an optional 
memory managemenl unl! and up 10 16K bytes 
01 EPAOM 
GBT-68K Assembled 695 499 
GBT-68KC CSC 850 619 

CPU 86/87 lets you lake advanlage ollhe 
80865 large library of ultra -e fll Clent 16 bit 5011-
ware Includes sockets for 8087 math co-pro­
cessor and 80 130 firmware c tllpS. 
GBT-8687 Assembled 750 545 
GBT-8687C CSC 850 619 

CPU 8085/8088 IS Ihe anginal. muclll1n · 
1131ed dual processor board When you need 
tile best of botl, worlds 8 bit and 16 bit micro­
processor appllcallon Ihe Compupro dual pro­
cessor board delivers results 
GBT-8588 Assembled ~95 359 
GBT8588C CSC 595 429 

CPU Z IS ill. premium 8 bll CPU Ihallncludes 
all standard ZaOA features along With all tne 
necessa ry options to Insure backward compal l -

~~t_~'~~ m~~s~~e~l;ci 100 m",nlr;~~s 239 

GBT-Z80C CSC 425 319 

CPU 16032 lealures Ihe Nallonal NSC 
16032 [I'lal ha s Irue 32 bit Internal architecture 
which rcsemt)les 01at 01 a minicomputer 
GBT-16032 Assembled pending 
GBT-16032C CSC pending 

CPU 286 IS based around Inlel s IAPX 2861 
10 six teen bit microprocessor Upward compat­
Ible Irom Ihe Compupro 8085 /8086 
GBT-286 Assembled 1595 1147 
GBT·286C CSC 1750 1259 

MEMORY BOARDS 

RAM 16 IS 64 K/ BYle 0111lgh speed ( t 0 MHz) 
low power sta llc memory ThiS board performs 
t)oth 8 bit and 16 bit da ta transfers Insuring 
comple le compalllli lity With all 696/ S' 100 
microcomputer systems 
GBT-A16 Assembled 550 399 
GBT-R16C CSC 650 469 

RAM 17 prOVides 64 K/ Byte 01 8 bll sial iC 
memory DMA data transfer and 24 bi t ex­
tended addreSSing make tile RAM 17 ttle new 
economlcals tandard 
GBT-A17 Assembled 399 289 
GBT-A17C CSC ~99 359 

RAM 21 lea lures 128 K/ Byle al low power 
sta tIc memory ThiS board IS capable of dOing 
bOlh 8 bl l andl or t 6 bit DMA dala Iranslers 
GBT-R21 Assembled 1095 789 
GBT-R21 C CSC 1245 899 

RAM 22 IS 256K/ Byies 01 11I gll speed low 
power static memory ThiS board does both 8 
and/ or 16 bit cla ta transfers at 12 MHz 

GBT-R22 Assembled 1750 1250 
GBT-R22 CSC 1895 1350 

M-DRIVE/H emulales 5 12 K/ BYles 01 
floppy disk storage In sol id state memory 
System down loads data from magnetic storage 
and stores 111ls Informa\lon ,n dynamiC RAM 
Increasing performance by as mu ch as 3500°0. 
GBT-MDH Assembled 1895 1365 
GBT-MDHC CSC 2095 1495 

DISK CONTROLLERS 

DISK 1 prOVides advanced capablll i les re ­
qUired by today s Single or multi-user miCro­
computers Disk I Incorporates the NEC765 
controller LS I CifculI In an unequaled floppy disk 
board featunng DMA arbitration 
GBT-DSKl Assembled 495 359 
GBT-DSK1C CSC 595 429 

DISK 2 Interlaces 10 most 8' and t4 " Win­
ches ter disk dnves. Directly accesses upto 16 
M/ Byle. The Disk 2 allows your hard Winches· 
ter system to opera te at ItS peak potential by 
prOViding '119/1 speed DMA transfers requlfed by 
sophistica ted microcompu ter sys tems. 
GBT-DSK2 Assembled 795 575 
GBT-DSK2C CSC 895 649 

DISK 3 conlrols upto lour Seagale 506 com· 
pallble 5 l.j Wlncllesler disk drives. On board 
processor relieves host CPU of disk overhead 
ent,anclng performance of entire system. 
GBT-DSK3 Assmebled 795 575 
GBT-DSK3C CSC 895 645 

INTERFACER 1 leatures two Inde­
pendently addressable AS·232 1/ 0 ports. Eactl 
port IS baud rale seleclable Irom 50 10 19.200 
allOWing for sImultaneous dnvelng 01 last and 
stow deVices. 
GBT-133A Assembled 295 219 
G BT -133AC CSC 370 269 

INTERFACER 2 prOVides three lully duo 
plexed parallel ports. each conlall1lng 16 
latched data lines along With strobe. enable and 
attention. One RS-232 port IS Included IS thiS 
unique Interface. 
GBT-150A Assembled 325 235 
GBT-150AC CSC 399 289 

I NTERFACER 3 IS an elglll channel mu111-
user senal llO board deSigned lor high pedorm­
ance Industnal and SClenltfic applications. The 
Inlerfacer 3 IS capable of high speed synchron­
ous communica tions With baud rates up 10 250K 
GBT-138A Assembled 599 429 
GBT -138AC CSC 699 499 

INTERFACER 4 IS real ly Ihe only Inler· 
face board most systems Wi ll reqUire The In­
tedacer 4 conSis ts 01 two async.l sync. and one 
async . AS-232 port With 5 handshaking lines. 
Tile board also IS equlped With a Cenlronlcs 
parallel printer port . 
GBT -187 A Assembled 450 325 
GBT-187AC CSC 540 389 

SYSTEM SUPPORT Incorporales Ihe 
most popu lar and most needed system support 
funct ions onto one sll1gle board . 4K/ Bytes of 
EPROM. battery back LIp. clock calendar and 
three 16 bit Interval tuners are among some of 
the features of Ihls speclat purpose board 
GBT -SYSl Assembled 450 325 
GBT-SYS1C CSC 550 395 

CALifORNiA DiGiTAL 
Post Office Box 3097 B • Torrance. California 90503 

TOLL FREE ORDER LINE 
(800)421-5041 

TECHNICAL & CALIFORNIA 
(213)679-9001 



FREE * 
Plastic library case supplied with all 

diskettes purchased from California Digital 

$19p5 
New Low Price 

P"vate labeled 101 CaMom'a Dogilal by one ollhe most 
respected plooucers 01 magnetIC meOla. Each dlskcne 
IS cenlhod double dons.'Y al 40 Iraclls. To mwlC 
extended med,a life all dlskella are m""'","",dw"h, AJ~· 

~~~~'~~ ~~~'5kenos IS supplleo ..... lln a Iree plastlc\­
hbrarycase 
Soh sector CAl-50 I. Ton SCClorCAL·S tO 

sCotctl --- SW' DISKETTES 
WITH LIBRARY CASE 

Your Choice 
SCOTCH 

MEMOREX 
VERBATIM 

Single Side Double Density 

Soft Sector 10 Sector 16 Sector 

7440·0 7440·10 7440·16 26.50 

3481 3483 3485 26.50 

525·01 525·10 NA 26.50 

MOl MH1·l0 MH1·16 26.50 

104/10 107/10 NA 45.00 

Double Side Double Density 

745·0 745·10 745·16 39.00 

550·01 550·10 NA 42.50 

MD2·0 MH2·100 MH2·160 45.00 

OYSAN 104/20 107/20 NA 49.50 

OYSAN 96 204/20 NA NA 59.50 

EIGHT INCH D1SKEITES 

Single Side Single Density Single Side Double Density 

740·0 29.50 SCOTCH 741·0 39.00 

3060 29.50 MEMOREX 3090 35.00 

3740/1 

23" 
COMPOSITE 

MONITOR 

$159 
Ideal monitor 
for classroom 

demonstrations. 

39.50 DYSAN 3740/0 57.50 
Double side Double Densl1 v 

SCOTCH 743·0 47.50 

MEMOREX 3114 39.50 

DYSAN ' 3740120 65.00 

Ever Iry game'mg a classroom 01 SludenlS alound a 12·· fTlOIlitor' He,e '5 yOUl opjXlf1uOlly 10 
purcnase a 23" hsgh lesoluilOfl 11'I00110r a t a ,casooablc price. 
These unliS accepl stand.lId composlt video srgnals generated by moSI pcrSOl'lal compulers Including 
the Apple and IBM Allnch II your compuler and In socond you alc shooting down Kllogol1s In wide 
scrcenvldoo 
MOT·8W23 35 Lbs Montlors are open Iramc and 
enclosure 10' ,lbOvc 535 00 addil>Oflal CAL·ENC23 

Shugart 41 

'It9 
These Shugart .. 11 0 5' ~ disk drives are all laCiary 
fresh 1983 production . recently purchased hom the 
Four Phase D,vIsion of rile MOlorola Corporahon 
Thesedlskdnves are sing le sided 80 Irack(96 TPI) 
sUitable for use with Ihe RadiO Shack Model I and 
application lilat can support an 80 track second drive such a5lhe 113 M/PC. 
410 IS full height and functionally the same as the Tandon TM 100·3. 
wilh power conneClor and Installation manual 
Wilen Ihese Shugan J las are liqUidated 11le price Will lever! 10 our regular 
pllce of 5249 SHU·SM 10 

MEMORY 

2764 EPROM 
SALE 1$.9$ 

DYNAMIC MEMORY 

; 02~ .lKcyn.,,"'c 25On· 
l ilt> 150n'; II)" 
;11 t.>200n~ 16K 
11(,.; l SOtlS ti-IK 128,elle.,11 
l · lS6 I~O!> 2:.6K 

ICt.l · : 02i2~0 
lc.r,I .l '"il!>O 
IC M .1 11 6200 
IC'" ':l b ':I !>O 
te r.' n 256 1:.K:l 

STATIC MEMORY 
.' IL02200ns IKstatlC ICM 2 1L02200 
.' IL02 ':50fl S IK s t..lIIC ICM 2 1L02·t50 
'I 12 .!50ns ZK ,>latl t.. IC I.I 21 12·: 50 

LI113000., IK , .1 ICI.I;?II':JOO 
:0.:.:lMS.:50ns ·:K , I IC I;1·:0·: ·1.1 50 
~25;300rl l> .:1<. xl ICM·5257300 
., 11 6 p.: ;WOII'> 2K ~ H ICM !.> II(j(>OO 
\.l 11., P3 150"., 21<.. 8 ICM·!.> I 161 50 
1.1&; 2!1,; lOOn,> 16K, l l?Op,l1r ICM bl(j;' IOO 

EPROMS 
noo ·:SU!lS lK.8 ICt noo 
;;>7 1(j .) 5011:> 2K. 8 ICl <:7 ! iJ 
,'7 1ijTl;IS · : SOtl~ l"·'O:UlC}fl ICI· ;'iliJ iM <;' 
[l32 .) 5On!> .IK ~ 8 ICE 2.32 
273235011., ,IK .. 8 ICE ;l7J23:)0 
..1532 ': 50n$ ,IK ~ 8 1l,;( 2~)32 
;a(j.1 350 .. ., (jK~ 8 tCl; :n(j·1 
27 121l3SO,,:> lGK . 8 ICE ;~t'128 

' ·3 1 32 · 100 ... 
1 (i'l I 8~ I ;5 
I 'J) 18', I;;' 
Ifb 1;0 lu5 
., 'J'~ r. 7', 555 

" .. "I·,O~' J.ln 8': 

IW , ,; 
Il'J 11 5 9. 
L!)<l 28:' 275 
I'h 1 A:' 175 
1.1'1 325 .,99 

;".>0 225 1 99 
.1 :.0 .: i5 .1 55 .llb .: 75 :'iO 
7'" , ;51) 

i '}', .17S .:55 
: II!, .: 7~ .\ 55 

.,,5 ;'..'5 

i "" : 7~ : ,}:, 
!I "I) 800 :tiO 

10'.0 ,'!O 
,'1'> 5 \) ', 197 

."I!.b 28.12 ,';.I(j 

TORS 

GOLD S'100 EDGE CARD CONNECTORS 
calalog each 10· 99 100 .. 

ImsalsI1250 CNE·IMS 295 250 2 19 
Sullll1sHl/Rol CNE· Hl00 .; 193853.17 
S· IOO W,reW CNE·W l0 3 .95 :I 50 3 I!) 
AlIa" .1.10 511 CNE·l00A ;1 95 4 50 .119 

.156" CENTER EDG E CARD CONNECTORS 
221 4.1 Eyele1 CNE·':4E 250 215 \ 9~ 
·13 / 721'.1010 sl lCNE·72S 660 6'~ 575 
3GI120lGsil CNE· 72S 595550 5 19 

Other connOCtorsavllllable upon,eQul'SI 

RIBBON CONNECTORS 
DB25P male CND·r25P 565 5 25 " 15 
0825S temalc CND·r25S 595 5 59 ., 50 
57·30360malo CNC·r36P 795 675 590 
51·303601"male CNC·rJ6S 795 675 590 
20 pIn cogc CN'·DE20" 35 3 30 2 50 
20 pIn socket CNI·DS20 2 75 '85 1 60 
26 pin edgc CNI·OE26" 95 3 50 2 10 
26 prn socket CNI·OS26 350 240 2 15 
34 prn edge CNI·OE34 4 95 "50 3 50 
3"prnsockcl CNI·DS34 450 395 315 
50 pin edge CNI·DESO 5 95 5 60 4 90 
50 pin socket CNI·OSsa .<; 95 "60 3 60 

DB25P 

uch 10·99 100 ... 
1 60 1.10 130 
225 200 130 
150 1 351.20 
235310290 
3253 102.90 
1 60 135 1 30 
250195 1 65 
335275195 
135 115 71 
420 395 365 
595575550 
225 19S \ 65 
550 5 10 ~ 15 
260 2 ·:0 210 

BLOWOUT 

SALE 
It69 

California Digilal /las recently participated · 
lI)e purchase 0 1 several Ihousand Siemens 
FOO 100·S Happy disk drIVes. These umls 
Stnllirar to Ihal 0 1 the Shugart 80 I A. All uMS 
sealed boxes. Manual and power connectors 
choice 115 Volt. 60 Hz. or 230 Volt. 50Hz 
NOTE! European cuSlomcr5 ,'. e nit,.,,j I.llge Quanl.ty 0: 230 voIl 50 H; unIS'~ H~"'D""""'{l 
F,anklou GC!lInaov Arri\rogement!o C.I".:hI Mace 10 "" ~ can tllcsed"~CS ln "lJ.JIlNIC'>O· 5) or me', 
rnFrao;'!orlrcduC'"9 ,mparlOulyafl<:"..:ghlC1larg ... >s 

~~~~T~~hO~~t~~~a~ id:~ ~~~~I~~T;~~ a ~~~~xq!~a,I~~IyO~lly ~~r~gl~ ~i~~d'I~~ 
dnve thaI has an double gimbal mounted head assembly that guaranties lower 
head Iracking. This drive IS mechanically solid . Remex has always becn 
knownlorproducrng premiere producls for the lIoppy disk marKet The Aeme~ 
company IS a subsidia ry of thc Ex·ceH·o Corporanon. a Forlune 500 Comp<lny 

Eight Inch Single Sided Drives 

SHUGART 801R 
SHUGART 810 Half Height 
SIEMENS FDD 100-8 
TANOON 848E·1 Half Height 

Dne Two Ten 
385 375 365 
385 375 365 
169 169 159 
369 359 349 

Eight Inch Double Sided Drives 
SHUGART SA851R 495 485 475 
SHUGART 860 Half Height 495 485 475 
QUME 842 " QUME TRACK 8'" 459 459 449 
TAN DON 848E·2 Half Height 485 475 465 
REMEX RFD·4000 219 219 209 
MITSUBISHI M2894·63 379 375 369 
MITSUBISHI M2896·63 Half Ht. 459 449 409 

Five Inch Single Sided Drives 
SHUGART SA400L 235 229 225 
SHUGART SA410 96TPI/80 Trk. 129 119 call 
SHUGART SA200 213 Height 169 159 149 
TANDDN TM100-1 189 179 175 
TANDON TM50-1 Half Height 465 450 439 
TEAC FD·55A Half Height 465 459 445 

Five Inch Double Sided Drives 
SHUGART SA450 319 309 299 
SHUGART SA455 Half Height 259 249 239 
SHUGART SA465 Half Ht. 96TPI 289 279 269 
TANDON TM50-2 Half Height 215 209 199 
TANDON TM55·4 half Ht. 96TPI 329 319 309 
TANDON 100·2 279 269 259 
TANDON 101·4 96TPI 80 Track 369 355 350 
MITSU81SHI4851 Half Height 259 249 245 
MITSUBISHI4853 1/2 Ht. 96TPI 339 329 319 
MITSUBISHI4854 1/2 Ht. , 8" elee . 465 449 439 
QUME 142 Half Height 239 229 219 
TEAC FD-55B Half Height 329 319 299 

Five Inch Winchester Hard Disks Drives 
SHUGART 612 13 M/Bytes 895 865 825 
SHUGART 706 6 M/Byte , Half Ht 795 775 755 
SHUGART712 13 M/Byte , 112 Ht. 895 865 825 
SEAGATE 506 6 M/Byte 555 495 475 
TANDDN 503 12 M/Byte 895 875 855 

Upon request, all drives are suppl ied 
with power connectors and manual 

ENCLOSURES 
~~~{g~~~~~lfil :~~ ~~~U~cC~~~~~t~~~s~~t:J{~~it~~c~:s~g;~~t~:~c?~;~~~ I,~~ 
your apphcatlon The follOWing Slack disk dnve enclosures me available 
All Include power suopltes Ihe S·· enclosures are supplied wllh c)l;hausl fans 



LIBERTY lA" 
FREEDOM 50 .",., 

Tht! liberty Freedom 50 tcrmlnill rCiltwes delilch· 
ill)le kOyboil rd w,lh 93 ~oys 'ncludlf19 to lunct,on 

1 ~~~~~~I~?I:~:h'~rs¥r~o~~ir;~1~~~~;;~tc~hS:I~~t~~~ 
I 
ctchC<1 non·glilre gr!)en p~losphor screen displays 

, 2.: rows I)y 60 ch;lr,lClers In 7_9 mntrox Wi th hue 
clCSCCI1{!crS SelllOSllInd25lndillllo,splilyrowillso 
,ncluded SWIICIl Soioctilblebnudr,lI0sIrom 110· 

I d'spt;'lyalull1920 
I • SW'lch sclcclilble 

tOl lhelncrc<l'bly 

Your Choice 
SECOND DRIVE 

GREEN MONITOR 

SANYOI 
IBM COMPATIBLE 

OCR " A" ABOVE. 
Sanyo Electronics has just released the long awaited 18M/ PC 
look·a-like. the MBC-55S. This is a complete microcomputer tha i 
includes a 5 1IJ" 160 K/ e yle disk drive. 128K/ Byle of memory. 
color graphics interface. low profile keyboard, and parallel printer 
port. Also includes extensive software such as Sanyo Basic. disk 
u til ities , word processing, and spread sheet program. MS-DOS is 
supplied with the Sanyo computer allowing programs written for 
the IBM/ PC to operate on the MBC-555. 

One of OUf besl seiling hQulcallons IS agam available. ThIs OCR readers was 
manufactured by RcccxJnltron EquipmenT IncO/peraied lor The TAW Corpora · 
tlon. Used 1/1 Their pomt 01 sale cash reQlslef systems currently In use at the 
Sears Roebuck and J C Penney relall stores. 

Word Processing Printer 

i~l~sgr ~~: ;ggl~;~I~Oa~~~~~:b~~~~~~~u~~J ~;~~o~;~~~~~:XI~~~~~:s~g~?~ 
~~~a~~~~~~~t tgl~~~hT,I~~~~~I~p~I~~r s~~~d~~l:~~~ ~~~;;I~~~rs~~~e~ts usel 

~~~~.St~~ O<t~S~~~':::a~~ :~~~~~f ~o'~C~a2~~a~n;~~~~~nlg0 ~~,~~~c~;~1)~~ 
second Prtnl wheels are available lor most daisy whee! prlnTcrs as well as 
electriC typewrillers 
Documental!on and applicallon notes are Included Each rcader IS brand new 
In lactory sca led boxes Onglnal acquI51110n 15 aprox. $2.500. OCR· 720 15 Ibs. 

Now hom IhCOllglnalor ollhe da,sy wheel prml!!l . IIIC Diablo 620 P"nt spocds 10 2·1 Ciiarlscc. 
uscr seluclab'e b!·dllcctonal pllnllng. supcrsc"pIS. subscripts. grllph,cs al'ld mOIC Plus Slandaf(l 
AS '232lnlerlaclng COtrmUniCilitOn speeds 10 1200 baud w,ll, a 1500 characlc' pnnl bullel 
Sol\wale proglllmilbic absolute 110ll!o<1lilllaOS mi1 ~es repofllormlllHng easy O~CI 20 d,Hcrenl 
pnnl wheels alC curronUy available The 620 aulomatlcaily selccts 111 0 p"nt spac"'g tor 1 0 12 15 
ctlar / lnch pllnl wheels On sile service avallablo woildw,de 0I3L·620 50 it)S 

Along wi th ailihis California Digital offers " FREE" your choice of 
either a second disk drive or a high resolution green phosphor 
monitor. All at the super low price 01 only 5995.00. 
We expect to see a initial shortage of this ilem. MBC-55S's will be 
shipped on a first ordered basis. Please place your order early. 

PRINTERS 
1199 

- SII, Cemini 
MATRIX PRtNTERS 

S~.l,Ce"lon, lOX 1 20Cf1~r,sct oIKouUt.'f 
SI.lr Gemini 15 l OOthal sec 15 oal)Cr 
Situ Coo~ BOn trrcl,on t tr!tcr()/ 
To"thOaP1350 192cn.t f sec I<>lIeIQu.al, ty 
O' lcI;-,\,182A scual8 p" r.;J1e19'. papcr 
O~0a1ilg2AP<i'.l'0IlntcflaCll I enal sO'!: 
O;<ld.lla83A;:'J)<lraneIIS p.1De' 
Q·Xhlm8·1.\&p.II.111CI 15 P::-.p!.l! 
m.I(.i:ua 2350 (newl 3!>OCII,lI /SCC 
EPM)lI FX80 10 HiOchar 'MIC W, lIl ~ril lJ/l lra~ 
Epson 1.1X 100 ... nh QrapflllaA 15 nape. 
NECS023Aparfllld9' , IlJIJ(!! 'J raptJlCS 

>C";lalo .... co.stdotmilffllpi'lIl!i:r 
Pro.'. f,jC f S510p., f,Jilelu': IMper 
P,o""ler 8510Sl'",119·. O<lI»!r 
f>'I'l.·. nte,lIll.l •• 11oJ115 com ... ' Ilr.lplllCS 

CIl:Jrlscc 

P,,,,,'on,. PJOO tr.qh 5Jlecd p"I1"~' 300 hnes pCI monulC 
Pr"*on,~ P(..oo ult'illl'qh spo.>c(l rmhnCSI)Cr ", nule 
~. I 11rlf\csrn.lrlll lo.llly 160l!>CII.II & IMr 1 16Qch;u/soc 

SlR·G IOX 
s m ·G IS 
vs r ·C80FT 
TOS·1350 
01<1·8?A 
0 " 1·92A 
0 1<1·83,\ 
OKI·8,:A 
OKI·2350 
EPS·FX80 
EPS·MXl OO 
NEC·8023A 
I,DX ·!)SO l'" 
AOX·962QA 
OSI·ISO 
QrX·7030 
PRO·7500 
PAO·8510P 
PRO·8SI0S 
PA02P 
PTX ·P300 
PTX·P(;OO 
MAN 160L 

,'''00 
39900 
22900 

1019900 
.11900 
.19900 
62900 
96900 

199500 
575 00 
69500 
39500 

111900 
122900 
129500 
I !;95 00 
20900 
.19500 
63900 
75000 

"00 00 
615000 
69500 

WORD PROCESStNG PRINTERS 
N£C7710 55Cf1C1' ,'It'CCfl(! SCI',31 ,n'Cflace NEC·77 10 199500 
I .EC17J0 55Cha, ~l:C,DJ r !"ncnacc NEc·n30 199500 
S,lvt;/ RcO(] EXP~.oo 101 Char/sec Po,r r'"Ienace SRD·EXPSOO 59500 
S,lvtJr Reell EXP550 17 Cllilf /SCC par l,nler lace SRD·EXP550 75900 
O'lblo630.10c.har.scc SCfhll OOL,.·630 189500 
[).a1110620 prOllOu.onalWilCJrw: norl&vCrT lill) 2Oc;!s Orn.·620 81900 
J". ,(,UXI 1801." sec !rap/"olCmocI!! JUK·61oo 56500 
S'oll'lo.'I' HRI,\ c<t.Sy .... llCt~ p.ll.11T!" nrerlac,"'9 8TH·HRIP 77900 
a/Omf" HR I :. sellal ,nr<!flac!! 8TH·HR I S 83900 
Sr...U NI,lcIFIOo;cro.ll.IOCf1il1I'.VC PRO·FIOS 147500 
SI • .,.""te,F10 fl,ll.llkll.:OCf\..or SVC PRO·FI OP 147500 

EPSONMXBO 
RIBBONS $6.95 

MONITORS 
m.1C 12f..grt.'VI1 phosphor IS MHI compaS,I videO 
GMC 12 n'Uh rcSOlution 20i.1Hz 
Zer"lhZVM I 219, (.>('npIl()Sphor 12 '10180 columnsw'lch 
NECJSl201 glecf'1phOSp/lOr 18MHz composllv,dco 
NEe JB :260 comrncrOillgladl! compOS!1 
USI AmO{'r screcn 12 compos, t monitor 
1.!Ololota 23 or.~n trame Ut.. 1'.1110 compaS'1 vooco 
r.loIO/OIa 12 Ollt:nhame rcauoleshorlsync ancrPQ'IIer 
COfuac9 opcn lr .,f1\CreQwCS ll0flsyflC Eo 12v supply 

COLOR 
St.:C AU9191UCoror compos'lvodoo'll,tn sound 
SI.le91911.! RGB dCSl9nl'!'j lor USCW,!ll me Im,l compuiel 
N[CJCI20301.~ RCBCOlOfmon,IOf 
I,EC JCI 20 1 cotor compoS,1 
Zcnllh ZVM 13·: RCI) colo l SU,Inble tOt IBM PC 
Comro~ ColOf comll0:;'1 Willi SOllnd 
"'11l(l,, ~ Color r compos' l ~doo 

BMC· I2A 
BMC' 12EN 
ZT H·2121 
NEC·JSI20T 
NEC·JB:260 
USI·I2A 
1.:01 ·8\"123 
MOT·BWI :! 
CON·BW9 

a l.le·9 191 
B1,~C ·9 191M 
NEC·I203 
NEC·JCI201 
ZTH·Z l34 
COM·65oo 
AMK · l OO 

88 00 
13900 
10900 
16900 
.".00 
16900 
15900 
6900 
5900 

27900 
moo 
69900 
33900 
59500 
32900 
32900 

'MODEMS 
~~~1I1J!!I1-_'1 DIRECT CONNECT 
-" 575.00 

I Inyos Smarl Modem 1200 bmod. riulO al1s .... o •. ilulO 0'011 
Haycs Smilr lmoc!cm. 300 b.1ud Of'Ily • • 1UIO answor aulO d,al 
Hayes M,crorrlOdcm II 103 Applo "ucct conncel 
H;J~es lo.~C/omock!mlc.o S-looavtOolns ..... er auloo,al 

~'~tl~;~~~;~:~~,2~1:UO auIOO'.ll/ answer 
PCflr,j m f I 200 aUloolal.autoJog 
Un,yerS31 DilHl l03lP. hno powel. :lnSWCf 8. orogonate 
Un,,,,orsal Datil 103lPJ. AuIO AnSWCr 
Unr~orsal Dala 202 ' 200 baud. hall ouplo~ only 
Un .orsal Oata 2 12LP. tuU l200oiludduo/e_.Ionc power 
NOv.lllon J C<l1 . dlfecl eomcel. auto anSWCf 
1~ 'J\ al 'on Cal acoustoe Comecl 

Novaiion SmarTCa' 103. ilulO anSWCf aulO (MI 
Novation SmanCal 103/212. 1200 bilUd auIO {MI 
Sl9nalman M:ut.. I . (j,rec' connect w,lh le.monal cable 

HYS·2 12AD 51500 
HYS· l03AD 22900 
HYS·MM2 27900 
HYS'I oo 3 19 00 
HYS-CHR2J2 199 00 
usn ·212A 01 19 00 
PEN·12AD 69500 
UOS'103LF 16900 
UDS·I03LFJ 2 1900 
UOS·202LF 2 1900 
UOS·212Lf' 35900 
NOV·JCAT 109 00 
NOV,CAT 15900 
NOV,SCIOJ 21900 
NOV·SC212 52900 
SGL·MKI 7500 

The Wyse 100 leatures die ca:SI~r=r,~!!i!i~~rr 
aluminum case, t 02 key kcyboard 

~~~rne~~bar~I;~~t~~e S~~I~"s~~~:~ 
both hOrizontal an vertical makes 
the WY-,OO unusaUy user lrtendly. 
This unique terminal IS perfeci to 
enhance any bUSiness system. 

1191 
Freedom SO. spl,1 screen. O('lalchable \(e~'DOa'd 

dClalchable. kt.>ylx>il r(l sctcctiltltescllongs 
Grccnscrccn 

LlS·F50 
VSl·5O 
VSL·5OG 
VSl·3:lOG 
.\PX·Ol 25G 
APX ·DI25A 
WYS' IOO 
V/YS·JQO 
TVI.g IOP 
TVI·925 
TVI·950 
TVI·970 
zrH·Z29 
_'OO·VP I 
AQD·VP2 

.17500 
65900 
67900 
99500 
69500 
68500 
1!J500 

11 5900 
59500 
79500 
98500 

1i!59 00 
;'6500 
58500 
6 1500 

PPLI~ 11191 7 1 Sli:a~!f-
Appl,II'ES"""S,,"m ~ 

Includes CPU. Apple brand g l~n monitor. _ II 
disk dlive. 80 column card. and sland. ~~ .;::dJ.;.; 
AdvancedBusnessTecn 13 Key Pad ABT-138 S109 
Caltf. Compu ler 7710A Async. Sertallnteriace CCS· 77 10 t25 
Cal if . Computer 7710B same bul lor modem CCS-77 10B 125 
Ca lif. Computer 71 14A 12K PROM module CCS·7 11 4 99 
Caltf. Com puler 7720A parallellnteriace CCS-7720 99 
Cali! . CompUTer 7724A Calandar/ c1ock modual CCS· 7724 99 
Caltf. Compuler 7729A CentroniCs Interface CCS· 7729 99 
CallI. Compuler 7740A programmable TImer CCS·77'10 99 
Cahfornia Digital 16K card lor standard Apple 11 CAL·A t6 39 
Hayes Micromodem II lor Apple II HYS·MM2 279 
Kenslng lon Micro. System saver Ian KEN·SF 1 75 
Kraft Corp. Apple Joystick KFT·JY2 ·19 
Microsoft Softcard wllh CP/M . Z·80 MSF·SFTCO 239 
Mountain Compuler "The Clock" MTN· TCLK 225 
Mountain Compu ter Super talker S0200 MTN·STLK 149 
Mounlaln Computer AO/OA 16 tnput. B bit MTN·AOOA 269 
Mounla", Computer AOM Plus With keybb. fll lel MTN-AMF 169 
Moun taIn Computer ROI~ \\Inler / sockel MTN-AOMW t 39 
Orange Micro "GRAPPLER" parallel tnteriace OMS·G2 t35 
Sorrento Valley 8" controller double Side DID. SVA223 395 
TEAC 51 .l " disk dove lor Apple 11 TEA·A2 269 
Vista VISion 80. 80 column card for std.Apple t1 VSA-VIS80 289 
Vista 8" disk conrroUer double SIde DI D VSA-A800 489 

OI"""l-CI9,nn' 8 / 16 CPU cuts the prlceol a dual processor system In haUl A 
LL~ &.I'J Single board now conlarns an 8 MHz 8088.4 MHz 280. 2 

serral paris. Inlerupl controlter . and dual denSity I10ppy disk 
controller . CP / M 2.2. CP/ M 86. MS/OOS. PC/DOS. as well as UNIX IS avallab!e 
The serral ports are fully software programmable '.'11Th (laud rates up to 19.200 The 8088 CPU can 
be lumpercd lor eIther 8 or 5 MHz operation . A sockel ls prOVIded for The 8087 math processor chip. 
Inlel 8272 disk controller IS Incorporalcd. controlling boTh 8 ' and 5' .:" I10ppy disks simultanlously 
TIle tnlerupl controller IS an 8259 Th at can accepT rnteruplS from on board as well as lrom the 
Vl0 -Vl7lines on the buss. $795.00 

Octagon Hard Disk Controller Board .features the new Western DigItal " Error Correcttng 
Winchester Controller chip sel. ThiS optimIzed chip set and a data separator. deSigned exclUSively 
lor OClagon. assures you ex tremely high dala Ifltegflty. 
Tile Octagon Hard Disk Con troller call control up to four 5'~" WinchesTer dnves slmul1anlously 
The Board also Includes an 8 bit Cen tronics pnnter port . and two lully programmable serral ports 
With baud rates to 19.200. $475.00 

5-100 BOARDS 
16 BIT MICROPROCESSORS 

' . ...... lcrJoJori!/li l.<!~ .. ·or l·' ,.'. OC1 SBlIiO 7950C 
r.,III! .• ~ .' I:It'oo i!I.:d"!1"'!lII,U"IIU:~1 -lill,1 GSI 8681 4~00 
("~:ll\lll' QMI :" <)0 ' .. ~,,!Ia!I~ 8188 H lli ttr1 GBI -t!SAA 35900 
[ .. ,t', I),'J S, . ·.'" 'II·.I~; Or~ ~ !.' .!: l Ot; Sf»Ib 4;?!l OO 

StNGLE BOARD COMPUTERS 
,'I" (I'] .: 1," ~ ! d',1 ·S·IOO Ij S-tO~ S-Y.lOO 

"'u.,· '11 [J \: LII !rUI :', .~. ( :" ... , .. OltIU 7~OOO 
I.I,' I, . Sv:.ICUlnlJ.tCI rH CM,IIU;Ij1/ (":" ltl SI.II 89:1 00 
I!' '' ''' • roc I ~II~;'~ tJ.] '111·.\ III OlJl l l . 'T11~I ) ttl FOC I filS GIl 

8 BIT MtCROPROCESSORS 
I It ·.'tiU . : ! t •• ', ·,:. -.1 ~(1:: G81lfJJ !SOlAl 
I . , 'Ie ·1'I.J:d 1111)l1'I. WI::o. ' ~\I ccs till( ll~OU 

1,1: •. ;.'i!J .\ ':I' I" Ii\~ ',. I ,II . '.\Il If>J .l39r~ 

FLOPPY DISK CONTROLLERS 
. 1 {;,,_I> ' .!--' :. r,f C:f~ Ge: J) - I 3:J~()f1 

" .~:" . I·ff,. ;:.?':. ~ '" f ': CCS· ~!;' "J::,4 
... !.t. , Jc> •• • 11 h ·t'Cr '.: .. .' ·.'OS DJ; J5iH~ 

·,'ur·,lh th • • c. " .. , .,,!t,Cpr,·. >'rII" :~"I.I) MDSOJI U~1Xt 
JIL' I ''''011 n~ubi,·,)o_·. If .00 1·nl. · I .... R DDC 119 00 

IJ :' 'I ~llvn ;·'1iJ't·c> '(' ,"".] ':"=I·5OC 1.'9 
• '.' :.0. II . 0', '.,:J; . , ': .i6 .. 1)o, 

CPM OPERATING SYSTEM 
O ~ WIl,wrt:CP 1.',JI;tI ,J'!l ,'I:.:rr.,·v ORC-C{ ·.Uti 2~~ OO 
G "ILc1) ' (I'I.' } 1 Inr 0, J 1 G8TCIl'.1 2~ \5900 
, :~ •• ,"r CP·.'86 '," 6· 1\8 .!"~ iiC&i G!ll Cp.'.!!\t '6!l 00 
"11 Ir, HJI,' l . ·.~~,C: ·.' . ' ~'l' 

HARD DISK CONTROLLERS 
'\,].,1'1; ,100'< ' '_Il'11fut;cT ... . :rwOf. ,I',' t.ngDet itO: · : r~{)j 

(;',utILl(,IOtSl lll f. !.1 I"'Hlll'S' Gal DSKl 56900 
t,'-JOitX'(I! U . J : 'I!l', ':hrch!:iI~'S G!lIDS") No. 
., ·r. ,. \1. _' I' I1ILolI," W' 5' , : . I'(;I~, I'" ·.!D5 .... !)OJ 019.100 

.' D;·~··, ., ... lJt~o(I · mC!S·IOOI \', 011001 :i.tOO 

EPROM BOARDS 
1,\C·PIOO .:u~ (Xl 

OC I~ . PI2 11,) 00 

STATtC MEMORY BOARDS 
GI' :t...JU! Ra~' la (,:' If'~ I ~",' .. tl&'1 •.•. G81 h'r ~:r900 
Gl'llll(ltJl 1l<t!1'1: bol·. a II I J.I 0,1 r ,~ nd dJI: Gol Ill ! JS900 
GIJ<1II0HTIWr·!' liB;" ~ , :clllfi".l"'i!r' G31 ill l 8~900 
1l.1'~JmOm~R.1·1I tli l·J·:"~!:'4" · ·'>../ rO.' R81ti 3~OO 
[ ! 1,'11 dO ;', '1\ , 6tol . • It"oi- L,·. CCS :111 .'~900 

DYNAMIC MEMORY BOARDS 
(;" I~lf1\ .1 O'~ ,I~ ,!II,;' t. ,h' \',P,1I11111l 11.'"': C,\l 0256 ~95 00 
C.I.,tUIIII. C~ITT\l,jICT 2006 !j.to\ l ~lI" *1- Ices ;>{{>6 .. ~ 00 

tNTERFACE BOARDS 
. • :rf"dj··.'I,~" • >1:1:::-, " G31 11·:· 

1,.Ji\O.;u·lr .... IIJ.ITIII .• IJ,; j.,·".c- ; )IL Ga!l:},: 
f", IL, ,,:! In···I,I<.T III h·:t1 5 ,~I" " ~~I.. GSI Lj~,A 
(jllli!}n~IIIl ICI .. l -I IJI ... ,111 R "~nal l.IT '~. GBI 1~" 
(;11':;)1)' II ·cl ·.l"· I~ J "1:, 2 :\1: 11 '. GB I 18"'~ 

, ~,,, .' C Ii", r .'. . : '. 0 : _" ~ " t .' I C C5 .:: 11. 
,'" le, .. !·:· ·.· ·, '··j:. } ; ,·:· CC5:' " 

• ~(-':".', : : "~.",. CCs .:. 
:' ru" ; : ... ,'11.1' ,.; " ' . .l ~"'J CCS2~1, 

r: '1 ' ... Do ,jl , '.' ,. ";A~fI,1 I "'" .' :\.1':" ~: OS ': 1\ . 

SPECIAL FUNCTION BOARDS 
:.,."S·k .... ·: ,,'.()"!T JXlt.,...: : r. .. ; '1(5 ',' 1 
Ill .... ·r·~·.·(1 • ~. w' n,;':; • _; CiCCCl(1J 
Ii, :!t.tJC.I S,:·" -..JrpOil tar:l ':'. ~:-PO': Gal ·5·'S· 
(,{lClI,,~:15J~!,'I'· 5111'1;(111 0lJ;!;,] ., I'I'J~JT '~.l:' G81 59511 

~~: ~:':~\2~!·11~~·· '~:2~;13~,:'~r:: ' "~lD ~ ?,~;~~t 
',' Cr ' 1" " '" ~S 'J!1"' ·.'lillr.A:t 
.,' .. ... ~;.:.. I·J ~·'~~· ·. ·· . t'I~:l-: ':LJl 'S' 
I (1 I"",· ~q . A ', • • \ T~llroC' ; .~. r .'1> 10' \'1'1;0) 
;,I:" ,tICi.lIQII.(! .\l I' ""':llu:,mr.llt' :~ .. "r. :..<,1 \\\'/ 100 
r,w l\'(Ir,)'I ~;tf1l ... ,1 ('UfrW $Oijl," oo..ll~ ,\1l1 (jPr(Xl 

MAINFRAMES & MOTHER BOARDS 
r. ,j·~[).rJ rld.r.1I1J S'~ ~':~~ '., III ., £DP Illl i./}~OC 
G ~11"III[IlCIJ!>I.«~ ."!lsl·:'k·' . t.\:mn~·'Otl GSJ·!.'f[O f,1~OO 
L i,I.HIII~ CI)I; ;I~itl .'lOO I} ~III I h , ~;M~ CCS,?200 : i')OO 
r.'I!'IOrnIJ[)'~' I~1 1 8 ·;hll mOIt ·Clno..,1( I CAl I.Hl IS 3500 
GUOI"1I1 1(~~,tll"II"11~1~ICd~,"" : ,,) Gal Mal? I~gllll 

CP/M SOFTWARE 
AdaSoft CP/ M 
D-Base II 
Wordstar 
Mai lmerge 
Speltstar 
Multiplan 
Macro 80 

ADA-445C 395.00 
ASH-01 5C 429.00 
MPR- 187C 309.00 
MPR-392C 169.00 
MPR-429C 169.00 
MSF-483C 189.00 
MSF-187C 139.00 

Superso ft 
MAC 
CP/ M 3.0 
Despool 
Pascal Plus 
CP/ M 86 
MP/ M II 

MPR-309C 
DGR-401C 
DGR-410C 
DGR-367C 45.00 
DGR-004C 429.00 
DGR-1 86C 239.00 
DGR-208C 379.00 



VIDEO DISPLAYS 

look for low cost­
high quality video 
displays 

VIDEO TERMINAL 
BOARD. This is a com· 
plete stand alone Video 
Terminal board . All that 
is needed besides thi s 
board is a parallel ASCII 
keyboard, standard 
NTSC monitor, and a 
power supply. It displays 
80 columns by 25 lines 
of UPPER and lower 
case characters. Data is 
transfered by RS232 at 
rates of 110 to 9600 baud 

-switch selectable. Complete source listing is included in the 
documentation. Both the CRT program and the character 
generator are in 2716 EPROMS to allow easy modification to your 
needs. This board uses a 6502 microprocessor and a 6845 crt 
controller. The serial input port is interrupt driven . Assembled and 
tested part number 82-018A $199.95. The bare board with the 
crystal and EPROMS, part number 82.o18B $89.95 

MINI VIDEO. This board can be used to add a video di splay to 
your aim or other computer. It can also, with the addition of a 
parallel keyboard, 5V power suppl y, and video monitor, run Tom 
Pittman 's Tiny Basic. The disp lay format is 40 columns by 24 
lines. This board has two parallel ports (6522), a 6502 MPU 4K 
RAM , 2 or 4K EPROM. The assembled video board without 
EPROMS, part number 82-140A 5149.95. The Tiny Basic EPROM 
$39.95. The character generator EPROM $19.95. The parallel input 
EPROM $19.95. 

To order: Send check or money order. Add 6.5% tax in California_ 
Add 5% shipping for orders less than $100 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2.00 for C.O.D. Will Call Hours 9am to 4pm. 

JOHN BELL 
ENGINEERING, INC. 

~~ -. 
638 BITE October 1983 

1014 CENTER ST. 
SAN CARLOS, CA. 94070 
(415) 592·8411 

Circle 59 on inquiry card. 

PERIPHERALS FOR THE IBM PC 

look for low cost­
high quality inter­
faces for the IBM PC 

UNIVERSAL 110. The Universal If 0 board has 16 eight 
bit analog inputs with a voltage range of 0 to 5 volts. It 
also has 9 eight bit parallel If 0 ports. It has interrupt cir­
cuitry, Timer clock 32768 Hz. to 512 sec., prototyping 
area, and LED for power. Part number 83-064A $299.95 

120 VAC CONTROL. This board has eight optically 
isolated triac switches. Each switch can control 200 
watts. It connects via a 16 pin ribbon cable to a parallel 
output port . Screw terminals are provided for 120 vac 
connection. Part number 82-332. $119.95. 

INPUT PROTECTOR. This board protects the inputs of 
the ANALOG input or PARALLEL input ports. There are 
4.7K pullups, diodes and caps for each line. It connects 
via a 16 pin ribbon cable. Screw terminals are provided 
for connection . Part number 82-334. $89.95. 

To order: Send check or money order. Add 6.5 % tax in California. 
Add 5% shipping for orders less than $100 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2.00 for C.O.D. Will Call Hours 9am to 4pm. 

JOHN BELL 
ENGINEERING, INC. 

~~ -. 1014 CENTER ST. 
SAN CARLOS, CA. 94070 
(415) 592·8411 

Circle 60 on inquiry card . 



PERIPHERALS FOR THE APPLE II 

look for low cost­
hiUh quality inter­
laces lor the APPLE II 

6522 APPLE I( 
INTERFACE. This interface 
plugs directly into slot 1 
through 7 in the APPLE II or 
the APPLE lie. It provides four 
8 bit bi·directional 110 ports, 
four 16 bit timer/counters , and 
handshaking . Four 16 pin dip 
sockets provide easy 

connections to peripheral devices. This board is also used to run 
the J8E EPROM Programmer. Order part # 79295A assm. $69.95 or 
# 79·2958 bare board $29.95 

EPROM PROGRAMMER. 
Programs 5 volt 2716's, 2516's, and 
2532 's. It interfaces to the 6522 
interface with 4 ribbon cables. A 
Textool zero insertion force socket 
is used for the EPROM. Complete 
documentation for reading and 
writing. Cables available 
separately. Order part # 80·244A assm. $49.95 or # 80·2448 bare 
board 29.95 and set of 4 cables 2 ft. long $17.00 

SPEECH SYNTHESIZER. 
This board uses the VOTRAX 
SC·01 Phoneme Synthesizer 
chip. The on board audio amp 
connects directly to an 8 ohm 
speaker. A disk with a text to 
speech program is included. 
Order part #81·088 $129.95 

To order: Send check or money order. Add 6.5% tax in California. 
Add 5% shipping for orders less than $100 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2.00 for C.O.D. Will Call Hours 9am to 4pm. 

JOHNBELL 
ENGINEERING, INC. 

~~ .. 
Circle 61 on inquiry card. 

1014 CENTER ST. 
SAN CARLOS, CA. 94070 
(415) 592·8411 

INDUSTRIAL CONTROL PRODUCTS 

look for low cost­
hiUh quality indus­
trial computers 

SLIM MICROCOMPUTER. This 
6502 based 4.5" x 6.5" computer 
has the same 44 pin bus as the AIM 
computer. It has 2K RAM, 2K or 4K 
EPROM, and four 8 bit parallel 110 
ports (two 6522's). The clock is 1 
M Hz crystal controlled and has 
power on reset. This board was 

designed for control and is ideal for personal and OEM use. This 
computer can be expanded with the peripherals listed below. Order 
part # 81·260A assm. $199.95 or #81·2608 bare board $39.95 

SIX SLOT MOTHER 
BOARD. This board has 6 44 
pin edge connectors 
connected in parallel. The card 
spacing is .750". It will mount 
in VECTOR card cages. Order 
part # 81·320A assm. $99.95 or 
# 81·3208 bare board $49.95. 

12 PORT PARALLEL 1/0. 
This board has six 6522 VIA's. 
This is a total of 96 .1/0 lines. 
Each of the 12 8 bit ports also 
has 2 handshake lines. Order 
part # 82·036A assm. $169.95 or 
# 82·0368 bare board $49.95 

RAM EPROM MEMORY (32K). 
This board has 16 24 pin sockets 
that will accept 2716 EPROM 's or 
6116 RAM 's to total 32K bytes . The 
memory is mapped from 0 to 7FFF. 
The first 2K (0·7FF) can be 
disabled wit h a jumper to allow for 
the 2K of RAM on the SLIM 
computer. Order part # 81·330A 
assm. w/o memory $99.95 or # 81·3308 bare board $49.95 

ANALOG 1/0 INTERFACE. This 
board has 16 analog inputs and 2 
analog outputs. The inputs are 8 bit 
(256 steps), 0·5 volt , high impedance 
with a conversion time of 200us per 
channel. The outputs are R·2R 
ladders (R = 15K) driven between 0 
and 5 volts and are 8 bit (256 steps) 
also. Order part # 81·292A assm. 

$199.95 or #81·2928 bare board $49.95 

To order: Send check or money order. Add 6.5% tax In California. 
Add 5% shipping for orders less than $100 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MG. 
Add $2.00 for C.O.D. Will Call Hours 9am to 4pm . . 

JOHN BELL 
ENGINEER.ING, INC. ' 

~~ .. 
Circle 62 on Inquiry card. 

1014 CENTER ST. 
SAN CARLOS, CA. 94070 
( 4 1 5 ) 592 . 84 1 1 

BYTE October 1983 639 



'II~ MICRO 
• • SALES 

DISK DRIVE SPECIALS 
We've Lowered Our Prices 

Offering A Complete Selection And ... 
THE LOWEST PRICES IN BYTE! 

8" Shugart 80tR SS /DD - The tndustry Standard . 5355.00 
8" Shugart B5tR Double Sided 1.2 Meg - The Old Reliable .457 .00 
8" Qume Datatrak·8 DS/DD "THE BEST" 01 the Iloppys ...... 479.00 
8" Mitsubishi Full Height Double Sided 1 Year Parts t Labor .... 445 .00 
B" Mitsubishi Thin line DS/DD 1 Year PtL Direct Drive . .465 .00 
8" Tandon 848·1 Slimline SS/DD 600K BYTES D.C. Motor .... .. . 355 .00 
8" Tandon 848·2 Slimline Double Sided 1.2 Meg. D.C. Motor .475 .00 
8" Siemens 100-8 SS/ DD ON SALE NOW!!! But How Long? .169.00 
5'/," Mitsubishi Full height 96lP.1 DS/ DD 750K M4852 .. 195.00 
5'/." Mistubishi Slimline 96lPi DS/DD 750K M4853. . .. 315.00 
5'1," Tandon TM·l00·l SS/DD 48lP.1168K Apple Apple . . . .199.00 
5'/." Tandon TM-100-2 LB.M. PC Add-on' DS/DD 4B lPl .159.00 
5 'I,' Tandon TM 100-4 DS/DD 96lPi 750K ........ 369 ,00 

* WINCHESTER HARD DISKS * 
5'/," Miniscribe 5 Meg ' Hard Disk - Alfordable .$695 ,00 
5 'I," Miniscribe 10 Meg' Hard Disk - Twice the Space . . 850 .00 
5'/." Miniscribe 16 Meg' Hard Disk - Best Buy . . . ..... . 995 .00 
5'/4" Miniscribe 10 Meg' Thinline only 1'/, inches wide! .795.00 
B" Quantum 20' Megabyte Winchester - Two Platters . . .1895.00 
8" Quantum 40 ' Meg Four Platter - Most Popular . .1395. 00 
B" Quantum 85' Megabyte - Special Order on this Monster' 2895 .00 
8" IOMEGA 10· Meg' Removeable Disk Drive wrth SCSI Controlled Inler-
lace Board . Runs up to lour drives . .1895.00 
8" IOMEGA 10 Meg' Cartridge Drive - No Control Interlace . 899 .00 
8" 10 Meg' Removeable Cartridge Media #M -2000 '51 . . 50.00 
H AST MINUTE SPECIAL,, ' Buy any Winchesler hard disk drive above and gel a 

Weslern Oigilal hard disk inlerlace board AT COST' .. ONLY 295 .00' 

'Tolal slora ge space aff" lormaffing. 

CCS SYSTEM 2410 .. $1995.00 
* Includes CP/M® 2.2 * 2-Serial/l-Parallel Port 
* DMA Disk Controller * Hardware Vectored Interrupts 
* 2-Real Time Clocks * Supports CP/M® ,MP/M® ,OASIS 

CCS 2300 System, A & T .. $1695.00 

* Includes CP/M® 2.2 
* 2300 Mainframe 10 Slot M/B 
* 2810 Z-80A CPU @ 4MHz 

* New 2066 64K Memory 
* 2422 Disk Controller 
* Complete A + T 

* 2710 4 Port Serial RS-232 .. $245 .00 
* 2719 2 Serial - 2 Parallel Centronics . 245 ,00 
* 2810 CPU Z-80 at 4 MHz In Stock Only-255.00 
* 2422 Disk Controller with CP/M 2.2 .... ... . . Only-330.00 
* 2066 64K Dynamic Memory . . ..... Only-360.00 
* 2300A Mainframe Assem. + Tested .. Only-455.00 
* CCS Apple Boards . . .. Call Toll Free For Prices 

8" POWER 
For Two 8 " Floppys 

t5VDC @ 4 Amps 
t 24VDC @ 3 Amps 
-5VDC @ 1 Amp 

ONLY 59.95 

00 POWER 
For 6 to 22 Slots 

t 8VDC @ 30 Amps 
t 16VDC @ 6 Amps 
-16VDC @ 6 Amps 

ONLY 89.50 
* UNIVERSAL POWER SUPPLY ... . 69.95 

HAYES SMARTMODEM 1200 
THE LEADER OF THE HAYES MODEM FAMILY 
• 1200 Baud - Bell 212A Compatable 

• 300 Baud - Bell 103 Compatable 
• Automatic Dialing - Touchtone or Pu lse 

• Automatic Send. Receive and Disconnect 
• Buill-in Speaker lor Monitoring Call Line 

These are iusl a lew lealures of Ihe Smarlm odem 1200. lhe besl modem you can buy. 
in lac!. il perlorms iusl aboul any communication lunclion you can imagine. and can 
be program conlrolled using any language . Our s~ecial price . S549.00 

* Make Ihings eiliY lor yoursell. Gellhe Hayes Smarlmodem 1200 w~h CROSSTALK'" 
soHware. . $695 .00 

FANTASTIC SAVINGS! 

--~,~~!~ 
ON THE ORIGINAL 5-100 MOD 
For engineers. hobbiests. and anyone who wants to save a bundle. the SI·MOD 
is the answer. Full regulated power to run up to lour floppy disks coupled with 
a mamoth S·100 power supply and t2 slot bus , makes the St· MOD an excep· 
tional computer base. Single board design means 00 wiring from Ihe power 
suppply to Ihe motherboard. This eliminates all ground loop problems associated 
with other brands 01 mainlrames who are lorced to use terminati on . The SI·MOD 
is being offered this month with a matching S-100·12 cabinet. Fan cooled. lused. 
with reset and keylock the cabinet is also enamel painted and silk screened . 
Four A.C . outlels are provided for peripheral hookup and plenty of cutouts 
avai lable lor RS-232 . centronics t others . Our regular S225 .00 price for th~ 
SI-MOD and 250.00 price lor our 12 slot cabinet is being SLASHED' 
SPECIFICATIONS: 

Regu lated Unregulated 
t5V @ SA t8V @ 30A 
t 24V @ 3A t 16V @ 6A 
- 5V @ lA - 16V @ 6A 

Don 't settle for those cheap 6 slot immitations you've seen elsewhere in thi ' 
mag. OWN THE BEST' XOR S'1 MOD and S·100·12 Cabinet . .5395.00 

DUAL DRIVE SUBSYSTEMS 

HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 

ONE YEAR P + L WARRANTY 
On Shugart and Mitsubishi Subsystems 

, 
~ 

w/two Misubishi DS/ DD Assem. t Tested 2.4 Meg . .Sl170.00 
w/two Shugart 801R SS/ DD Assem. t Tested 1.2 Meg . . ... 975.00 
w/two Shugart 851R DS /DD Assem. t Tesled 2.4 Meg 1225.00 
w/ two Siemans 120·8 SS/DD Assem. t Tes ted 1.2 Meg . . . .. 675 .00 
w/two Oume DT-8 DS/ DD Assem. t Tested 2.4 Meg 1150.00 
Cabinet Assem. & Tested w/Power Supply and Aces. .235.00 
Cabinet Top and Bottom with Mounting Hardware .. Only 69 .50 
All cabinels A & T and subsyslems ,nclude all AC/ DC wiring and 50 pin dala 
cable excepllhe horizonlal model which includes Ihe inlernal50 pin cable and 
requires an exlernal 50 pin cable pari #C-6000-01 . S 25 .00 

5'/,' Subsystems - Cabinet - Power Supply - Orives - Cabl es 
w/two 48TPI SS/DD includes all cables Assem. t Tested . .. 495. 00 
w/two 48TPI DS/ DD includes all cables Assem. t Tested . .595. 00 
w/lwo 96TPI DS /DD includes all cables Assem. t Tesled . .695. 00 

CUSTOMER SERVICE HOTLINE 1 - (714) 898-552! 
DRIVE CABINET DEALS PERIPHERAL SPECIALS 

STILL ON SALE! 
On assembled and tested cabinets. 

One year parts and labor on these dual drive cab inets , complete with power supplies. A.C . and 
D.C. cables . 50 pin data cables (vertical only) and complete mounting hardware. 
8" horizontal cabinet assembled and tested #5-1000-05 SALE 
50 pin data cable for hori zontal cabinet dC-6000-01 . 
8" vertical cabinet complete w/50 pin data cable #5-1000-13 SALE 
5 V. " vertical cabinet complete with 34 pin data cable #5-1000- 20 SALE 

$199.00 
$ 25 .00 
$199.00 
$129 .00 

BARE CABINETS! 
Horizontal or vertical types , we ' ll 
even supply mounting hardware . 
Cabinets are enamel painted a beau­
tiful tan texture and have mounting 
holes available for fan , drives , A.C. 
cable , power supply , etc . 

* The fifty·five dollar * 
8" Power Suppl is Back! 

Horizonlal 8" Empty wlHardware . $59.95 
Vertical 8" Empty wi Hardware $55.00 

Specil icalions : 
For 2 8" Floppys 
+5 {O,C. @ 4 Amps 
+24 V D.C. @ 3 Amps 
-5 V.D.C, @ 1 Amp 

Perlecl lor do il yourself applical,ons. Will run al 
120V/50 Hz or 230V/50 Hz. All power supplies incluce 
D.C. cables and schematic . 
8" Power Supply #U-1000-02 
SSloo A.C . Harness #C-6000-37 
oS loo A.C . Harness #C-6000-38 . 

$55 .00 
$ 7.50 
$ 7.50 

XOR 500 
TERMINAL 

SALE! 

$495H 

XOR 500 : A new video display termi nal fealur­
ing * Screen till * Delached keyboard * 9 
cursor cont rol keys * 5 funclion keys * 7 
screen allribules * 251h slat us line * 
50-19 .2K baud * Column + filed tab * and 
more * Ali lhese leatures with a full 6 monlh 
warranly make Ihis lermina l the best buy on 
the market. RS-232 cab le not included . 
XOR 500 #T- l 000-15 $495 .00 

5114" MITSUBISHI 
5,/. " Hall Heighl 
Floppys. 48 or 96 
TP.!. These dou­
ble sided. double 
density drives will 
hold .5 and 1 
megabytes un!ormatted - fu ll one year parts and labor 
warranly . The 48 TP.!. drives are perlect lor !.B.M. 
P.C. add-ons ' 
#0-1000-34 OS I DD 48 TPI. Thinline. $295.00 
#0·1000·32 oSI Do 96 H .!. Thinline $315 .00 

Circle 488 on inquiry card. 
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OKIDATA ML92 
~~~t~~~ ~~CJo~~:~:;;~~~rf;~i'iUli~r~~sJo~~~3Cfh~U6~~I; 
printer values in their. categories. Both printers provide multi­
speed print modes: bl-dln:lct ional high speed mode wilh shOr1 
line seek i ~g logic at 160cps. emphasized and enhanced 
mode printmg at BDeps. and high resolution correspondence 

~~~~~ y B~~~n ~i~~a ~~ ~ ~Cta~a I~~t ~gg~fss~icb ~eV~i~~ ~r~CaSn ~ :b~nH 
prices include lull tractor assembly at no extra charge. 

#M-2000-1O parallel w/tractor $599 .00 
#M-2000-83 serial w/ lractor . $699 .00 

PMMI S· 100 MODEMS 
2 models are now availab le. The highly popular 
MM 103 which is Bell 103A @ 300 baud . also 
runs at 600 baud . and the new modem from 
PMM I whi ch is Bell 103A and 212 compalib le 
at 300 and 1200 baud, au la answer auto dial 
IEEE 696 standard. If software is a problem . 
we 've gal ii' Designed specifically for Ihe PMM I 
#M-2000-45 300-600 baud . $349 .00 
#M-2000-44 300-1200 baud . $595 .00 
#B-l001-16 Crosslalk Software .. $150.00 
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ORDER TOLL FREE 
* EAST * * WEST * .~.e MICRO 

1 (800) 435-9357 1 (800) 854-8174 • • SALES 
In III. (815) 485-4002 In Calif. 1 (714) 898-1492 * MADE IN USA * BUY FACTORY DIRECT * 

TERMS: We accept VISNMC, Ilf'llilY, cheel< or m<nlY order. P~ase allow personal check twoweel<s 10 clear belore shiprrent. 
$5.00 handli~ charge 00 all orders under $50.00. t 5% Restocki~ Fee. All orders shipped via U.P.S. unless otherw~e spedro<!. All 
UPS C.O.D. orders over 51 00.00 require a Cash.rs Chec~ * Our products carry a lull 6 months parts and lalxlrwarrantyexcludi~ 
drives, printers and terminals whK:h carry 1l1e lull O.E.M. lactory warranty. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

* EAST * 11 Edison Drive, New Lenox, Illinois 60451 
* WEST * 15392 Assembly Lane, Huntington Beach, CA 92649 

CUSTOM COMPUTER SYSTEMS by XOR 
Why do compan ies like I.B.M. Corp. Atari Corp .. Mattei Elec .. Kennedy Space Cenler. Edwards A.F.B., Molorola Corp .. Raylheon , and Pac ific Technology buy producl by mail from us? Maybe 
it's our fu ll 1 year paris and labor warranly on all XOR O.E.M. producls . II could be our slale of the art technology , or even the factory direct sa les and service. We think it's our custom 
computer syslems with over 1000 poss ible configurations. If you don'l see it advertised, ca ll us today, chances are we CAN custom build the system YOU need, 

* MICRO MANAGERS: POWERFUL, PORTABLE, AND AFFORDABLE * 
Don'l be looled by Ihe syslem 's Inexpensive bu l powerlul , small 
small pori able size . A lull 64K of enough for porlabi li ly , these mini 
memory wilh an induslry standard == == == hard disk systems have a special 
5·100 bus. Includes CP I M 2.2 XOR interlace to the 5-100 bus 
and many utilities on two disks. that leaves an 5-100 slot open lor 
Add on a hard disk when you need expandabil ity. Choose Irom 5, 10, 
more storage. " The software and and 16 megabyle sizes (6.5, 12. 
hardware that comes wi th each + 20 megabyte unformatted .) In· 
5'1." system, is ready to run a pair cludes CPI M operating system. 
, 18" sing le or double sided lIop· One year parts and labor warranty. 
pies. iust plug In the 50 pin data Includes software and controller 
cable to the system - many other 10-' 8" Iloppys. 
conligurations are available." 

5114" Hard Disk with 1/2 Height Floppys 
* 5 Meg Hard Disk w/ 375 Floppy #5·1000·81 S2195.00 * 5 Meg Hard Disk w/ 750K Floppy #5·1000·90 . 52345 .00 

5114" Z-80A 64K CP/M System 
* Dual Floppy 375K 55 / 00 40 Trac k #5·1000·80 . . S1445 .00 
* Dual Ftoppy 750K 05 / 00 40 Track #5·1000·87. S1595 .00 
* Dual Floppy 1.5 Meg 05/0080 Track #5 -1000-88 . 51645.00 * 10 Meg Hard Disk w/ 2 1.5M Floppy #5-1000-92 S2795 .00 * System Chass is (No boards. drives . CP/ M) #5-1000-84 S 425 .00 * 16 Meg Hard Disk w/ 2 1.5M Floppy #5·1000-93 S2895 .00 

... -

Our most popular compuler 
leaturesa 4 slot 5-100 bus and 8" 
industry standard lormal. Reads 
and writes the IBM 3740 lor mat 
3S well as any byte size sector. Ex· 
Jandable? Yes. add a hard disk or 
cartridge subsystem when your 
dala base grows. You've probably 
seen some " Iook·a· like " 5'100 
4·s101 systems talely. but they iust 
don ' l measu re up the XOR 8" 
Micro Manager 

2.4 Mea DS/DD 8 If CP/M System 
* System w/ Dual'1;S/ DD 1.2 Meg #5·1000·40 S1795 .00 
* System wlDual 05 / 00 2.4 Meg #5·1000-39 .... S1995 .00 * System wi NO Drives (Includes CP/M) #5·1000·71 . 51 195 .00 
* System Chassis (No boards . drives. CP / M) #5·1000·70 S 395 ,00 

* THE BASIC PROFESSIONAL FLOPPY, HARD DISK AND TAPE BACKUP * 

X.I -
2.4 Mea DS/DD 64K Z-80A CP/M System 

ThIS ·,ndustry ~'!ii noara · ':OI1'Puter fealures a 12 SJol rTlIlherboaro, 30 amp power supply. 
2 ser~ll RS-232 ports . cenlroncs parallel port and CP/M soft\'1are. The XOR disk cnnlrolier 
Inclucca Will reaa and vmte the 1 B M 3740 lormal (8" CP/M s:andard) as well as RNJ 
smg'e on douOle Sided. Single or douO:e denSity. and any byte/size sector_ One yedr parts 
and .,"" on rhe complere s)'rem. #5- 1000-36 $2345.00 

o 

20 Meg Winchester w/2.4 Meg Floppys 
For Ihe seriOUS protessional lhls syslem t61lureS Ihe If-mous 5-100-12 cabinet With XQR-s 
51-MOD 12-slot motherboard The Ouantum hard disk has tl'lO to Meg planers (A· and B.)_ 

One platter can be " D<lCked-up·· on anOlher 2105/00 12 ftoppys are used lor soltwalc en­
Iry . copies. and baCk-up. OrE year parts and labor . .9$-1000-63 $5275 .00 

20M H.D. with 17M Tape and 1.2M Floppy 
Backup your pncetess data on this lull 17 mc)abyte !ape dllve and be able 10 PIP files between 
any 01 Ihe Ihree peripherals for 10Iai versatility. BJot CP/M from hard disk or Hoppy. Change 
tapes lor arChival storage_ Reads and \'lilies me IBM 3740 Format (8" CPM slandard) . 
;5-1000·69 56390.00. 
Above sysem 40 megabyte hard disk £-1000-82 S7240.00 

CP/M 3.0 U.S. MICRO SALES SOFTWARE GIVEAWAY! CP/M 3.0 

FREE 
Order any system below and get all of the follOWing software and manuals absolutely FREE! CPIM Operating System , FR EE 
Perfect Writer , Perfect Speller , Perfect Mailer , Perfect Calc , AND an eight module business accounting package by 
BUSINESSMASTER INCLUDING ' AIR order entry , AlP purchase orders , GIL , Payroll , Mailing List , Fixed Asset Ac-
counting , Inventory (RAW) , and inventory regular goods. AND multi· user systems also Include Digital Research's MPIM 
and Link-80 software. . . $1685 .00 value . 

* THE OFFICE MASTERS! REMOVABLE CARTRIDGE DISK SYSTEMS * 

10 Meg Cartridae Disk And 1.2 Mea Floppy 
An oHICC syslem al an alrmsl unoelievable pnce when ){lu cnnsider Ihe bunole of app"ica' ions 
sofr. ... are lhal COfIles WIlt! the system Ten megabytes of formatted slorage on a r!movable 
r.artrlOge diSK allows unlillted storage space wilh eXIra 10 Meg canrfjges available a1 S50.00 
:~ef~~lhlhl:ec~d ;~~1 :~~~'1y of a hard disk CY1d removaOiliff of a fIOPPs~~~~bCd 

. i:.' 
: . ' :~ . f r-··-

t 

~ I .: 
TWO 10 Meg Removable and DS/DD flOPPY 
Destined 10 tle our "I seller and no one ese makes anything like it A true state-ol-the-art 
system wllh ~1nual1y no-lirru! to storage croaciTles in 10 Meg remova~e cartlidges BaCkup 
problemS' Ge: high sJX.'Cd baCKUP Ircm c.1r1fti.JC to carlnrlge. ien rreg<lOy1es worth . In 6 minules' 
HINT We don·, use ··Plp ·· Furure lectlll."liogy here 10My #5-100-76 $4595 .00 

r-"-
Multi-User Cartridge Disk System 

F:ur w:ers and two 10 megaoyt! reffiO'/able cartridge disks may be /USI I'Ihal you want 10 
automate ~ur oHice or small business. Wllh all Ihe so1!ware paCkages you·1I ever need A 
rnul1i-user version 01 the system at lell . these users can be up 10 100 leel ilway Irom Cilch 
O:her. Mog any terminal will work. wilh Ihe user ports NS-lOOQ-S{) Sfle.'2..5_~t\ 

* THE BUSINESS PROFESSIONALS: HARD DISK MULTI-USER SYSTEMS * 

'.1 

2 User Hard Disk System 
A Iwenty meg hard disk (2 planer) With a 05 / 00 1.2 Meg Iloppy disk makes 
this a perfect system for a small business. T'M) user allows dual access to 
the system liles with each stalion up to 100 feel apart' Includes above soft­
ware. Full one year parts and labor. #5-1000-61 55495 .00 

------

o 

40 Meg Hard Disk 4 User System 
A musl flY a growing business r Two DS/DD floppys (2.4 Meg) lor data backup 
and copy with a " platter 40 Meg hard disk lour user capability to automate the 
whole lront ollice . YOll can even designate a 10 Meg platter to each user! Same 
warranty as all our products - (crnfigurable from 2 to 7 users) #5-1000-60 S7295 

Circle 488 on inquiry card. 
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7 User 85 Meg w/17 Meg Backup 
N:>w it's available. the automated business system to run even those large com­
panies! 7 separate users tied into one professional host system. If 85 Meg isn 't 
enough. we can put together as much as three hundred and forty megabytes! Full 
17 Meg tape backup insures archiv' storage 01 valuable dala #$-1000-98 59595 .00 



1·800·545·2633 · Continental U.S. 
DISK DRIVES DISK DRIVE CABINETS DISK SUB ASSEMBLY 

SHUGART 
5'1. SA400(35TR) 160K ... 150.00 
5 'I, SA400L (40 TR) 190 K . . 175.00 
5 'I. ' SA455L (40 TR) 320 K 'I, HGT .. 235.00 
8" SA601 R(SSIDD) 12 MG . . .. 359.00 
8" SA851 R(DSIDD) 2.4 MG . . 479.00 

QUME 
5 'I." 142 (40TR) 320 K ';' HGT ...... 240.00 
8" DT8 (842) . . ... 490.00 

MITSUBISHI 
5 1J .. " M·4853 112 size . ... 410.00 

96 TPI same as TM 7(J().4 
5 'I. " M·4854 'f> size . . . 439.00 

7.6 MG w18" eleclronics formals 
same as IBM 7 & 20 8 " sId 

8" M-2894-63 (11 OV) . .. . . 399.00 
STD 8" DS/DD 1.2 MG 

ADYANCE ACCESS 
AA·5 'I. (Holds 82 Disks) .......... 17.00 
AA·8 (Holds 82 Disks) ...... 26.00 
Smoked Plexig lass Disk Tubs 

LIBRARY CASES 
CAS·5 'I. " . . ........ .... . .. 2.50 
CAS·8" ....................... .. 3.00 
Color Burst (Pack 015) .. 12.00 
Colors Available; color bursl assl., 

w/skt. conn. 
5'1. " DSC55·2SKT·for , ·5 '1." 

dvs w/skl. conn . . . .... 20.00 
RS232MM·5' (male to male) ....... 19.00 
IBM to PAR ........ ............ . 32.00 
Osborne to PAR . . . 32.00 
Kaypro to PAR . . .. 32.00 
OKI·Data Serial . . ... . . 24.00 

QUY·T8/1 (hobby) . 
QUY-T8/2 (Industrial version) 
QUY·T8/2 (w/t imer & safety switch) . 

REMEX 
5 'I,' RFD 460·DSIDD (For IBM·PC) . . 235.00 

TANDON 
5'1." TM100·1 SS/DD 160K. .. 150.00 
5 'I." TM100·2A FOR IBM·PC . .. 239.00 

DSIDD (320 K) 
8" TM848·2 (DSIDD) 1.2 MG . .. . 450.00 

PERTEC 
5'1,' FD200·5 160 K ... 139.00 

SSIDD 40TR 
5 'I,' FD250·5 320 K 195.00 

DSIDD 40TR 
SIEMAN'S 

8" FD100·8 (SS/DD) llOV 601 R .. .. 179.00 
8" FD100·8 (SS/DD) 220V Compajible 199.00 

MPI 

. 2.50 
.. 3.00 

. .... .. 1.00 
10 for 25.00 

.......... 2.00 

FLAT RIBBON TYPE 
IDC25P . 
IDC25S . 
IDC25 Hood . 

SOCKET 
QtY·l00 

. ... . . 6.25 
. 6.60 

... 1.60 

IDC10SKT1.90 1.001DC26SKT 3.50 1.60 
IDC16SKT2.50 1.20lDC34SKT4.50 2.20 
IDC20SKT2.75 1.301DC50SKT 6.50 3.20 

CARD EDGE 
Oty . IOO 

5.00 2.70 CEC50 
6.00 3.50 

Anchor .................... ... . 89.00 
Hayes Smart 300 . . ... 199.00 
Hayes Smart 1200 . . ...... 499.00 
Multi·Tech MT 212 AD (1200/300) .. 499.00 
Novation J·Cat 300 . . ... 119.00 
Novation App le Cat . . ... 269.00 
SSM AMC ·300 (For Apple) 

Au to Dial .................... 259.00 
U.S. Robot ics 212A Auto Dial . . . 469.00 

8" CABINETS OU R BEST BUY'S 
8" DDC88V28 w/PS verti cal 

for 2·8" drives. . .. 300.00 

8" SUB ASSEMBLY 

DDS + 0 2EA SSIDD Siemens FD100·8 

8" DDC88T·1 w/PS vertical·for 2 Drives w/Cabinet . . 595.00 

or 4·8" Ihinline drives .... 300.00 DDS + 2 2EA DS/DD Mitsubishi 
M2894·63 w/cabinet ..... 1,075.00 

8" DDC88T·2 w/PS vertical for 2 DDS + 4 2EA DSIDD 8" Thinline 
8" thinline drives .... 225.00 Drives w/Cabinet . . ... 1,150.00 

8" DDC8H w/PS horizonta l for Specify- Verlical or Horizonlal Cab ine l 
1 ea. 8" drive . . .. 249.00 

5';''' SUB ASSEMBLY 
8" DDC8V w/PS vertical for 1 DDS + 5 1 EA SSIDD Disk Drive ... 200.00 

8" drive . . ... 249.00 DDS + 6 2EA SSIDD Di sk Drive 369.00 

8" DDC88H w/PS horizonta l 
for 2·8" drives . . .... 300.00 PARTS 

5'/. " CABINETS 
5 'I. " DDC5H w/PS horizontal· for 

1·5 '/, drive . . 59.00 

TR1 6028. 2.50 ea. 
2114L2 .. $1 .50 ea. 
TMS2532. $5.95 ea. 

TMS2716 (5+ 
12V) . . .. $3.95 ea. 

TMS2732. $4,95 ea. 
TMS4164 

5 'f,' DDC5V w/PS vertical·for 
1 ea. 5 'I, ' drive . .. 65.00 

5 'I,' DDC55V w/PS vertica l·f or 
2·5 11 .. drives. .... 89.00 

2716 (5V) . $3.95 ea . (200NS) . $5.95 ea, 
TMS11 6·4 

(200NS) . $4.75 ea . 
MANY OTHERS IN STOCK 

VIDEO DISPLAY MONITORS 
GREEN 

BMC 12AU (15 MHZ) 80 Co1/12" .. 80.00 
Dynax GM 120 (20 MHZ) Hi·Res/80 
Col/ l 2" ..... 129.00 

Sanyo OM 2112 (15 MHZ) 64 
Co1/12" .. 80.00 

Saka ta SC-l000 (18 MHZ) 80 
Co1/12" 

USI PI · l (20 MHZ) H i·Res/9" 
USI PI ·2 (20 MHZ) Hi·Res/12" 

COLOR CODE YOUR FILES 
Diskettes by 3M with lifetime warranty, 
5 colors. Prices are for package of 10. 
5 'I." Sg l s ide/db l den 21.00/10 
5 'I." Obi s ide/dbl den ........ 28.00110 
5 'I. " 10 sector .... . ......... 22.00/10 
5 'f,' 16 sec tor . . .... 22.00/10 
8" S91 s ide/dbl den . . . .. 29.00/10 
8" Obi sideldb l den . . .. 39.0011 0 

Zenith ZM121 (18 MHZ) H i·Res/80 
Co1/12" .... . .. 94.00 

AMBER 
Dynax AM121 (20 MHZ) H i·Resl80 

Co1/12" 139.00 
USI PI ·4 (20 MHZI Hi·Res/80 

Co1/9" .. .. . .... 139.00 
USI PI ·3 (20 MHZ) H i·Res/80 
Co1/12" . .. 149.00 

. COLOR 
Amdek 1·12" Composite (For 

Apple) . . .. 260.00 
Amdek II ·l2"·RGB (For IBM·PC) 

wlaudio . .... . 469 .00 
Amdek I + Composite w/audio 289.00 
BMC 9191·12" Composite (For 

Apple) . . .... .. ... 255.00 
Princeton HX·1 2·RGB (F or 

IBM·PC) . . . . 489.00 
Saka ta SC·l00·13" Compos it e 

(For All) . . . 260.00 
Saka la SC·200·RGB (For All ) . . .. 489.00 

S·100 PRODUCTS 
CARD CAGES/MOTHER BOARDS MAINFRAMES CPU/MEM/I/O COMPUPRO 

· 'EEE·696·No lerminalion required 
w/card bare card 

Stots Bare Bd 
4 15.00 
6 20.00 
8 25.00 

12 30.00 
18 45.00 
22 60.00 

A + T 
40.00 
48.00 
69.00 
99.00 

150.00 
185.00 

cage 
60.00 
70.00 

100.00 
140.00 
200.00 

cage 
20.00 
22.00 
31 .00 
41 .00 
50.00 
75.00 

All card cages witl accommodate a 4" Ian 
Add $20.00 for 1 lan·Add $30.00 lor 2 fans 

CLOCK/CALEN DAR 
S·100 ClockiCalendar by OTI 

Computime CCS·BB Bare Bd . ... . 45.00 

CCS·A Assembled and 
Tested ... $95.00 

For 2 Standard 8" Drives 
MF + 006 (6 slot M/B) ...... ..... ................... 530.00 
MF + 008 (8 slot M/B) ... 595.00 
MF + 0012 (12 slot M/B) . . ... 625.00 

For 2 Thlnllne 8" Drives 
IMF + DD6C (Cadi llac version) . 500.00 
IMF + DD6F (Ford version) .. .................... , .... 350.00 

For 2·511 .. " Disk Drives 
MF + MD12 (12 slo t M/B) . . ... 560.00 

MF + 12(12 slot M/B) . 
MF + 22 (22 slot M/B) . 

Standard Plain Front 
. .. 469.00 
.. 530.00 

All mainframes except IMF + DD6F have EMI lilter, 2 AC ou tlets, 
15 ea. DB25, 2 ea. 50 pin, 2 ea. 34 pin, 1 ea. Centronic cutouts, 
power supply lor 8" MF 
(- 5V1AJ + 5V6AJ + 8V16AJ ± 16V3AJ + 24V6A) 

OTC·SBC 2/4BB 1 ser 1 par S·100·all assembled and tes ted 
CPU ................. 550.00 

QTC·SBC 2/4 A A + T .... 5265.00 System 816A. . .. 4,000.00 
QTC·Z + 80 BB 1 seria l ... 528.00 20 Slot MB . . ....... 210.00 

QTC·EXP + III Bare Bd . CPU 8085188 . . 389.00 
(dynamic) ............. 565.00 Disk I w/C PM ... . 399.00 

QTC·EXP + III 64K A + T Di sk II . . . .. 610.00 
(64K/256K or 1 MEG) ... 5450.00 Ram 17·64K ... 410.00 

I/O Tech 110 + 2 Ser 3 Par Bare Ram 21·128K . . 900.00 
. Bd .................... 75.00 Ram 16 . . 400.00 
110 Tech I/O + 2 Ser 3 Par 

A & T ................. 300.00 
1/0 Tech ADA Converter 

Bd ....... . ........... 400.00 

System Support I . ..... .. 350.00 
Interiace/4R MSP . .. ... . 350.00 
CPU 808618087 ... . . .. . 599.00 

I/O Tech Dual GPl B Interlace Ac tive Terminat or .. ..... . 50.00 
Bd . ... . .. ... ....... " 575.00 Enclosure 2(desk) . 675.00 

I/O Tech S·Ram 128K Static 
16 bit .. ... . .... .. ..... 795.00 CALL FOR OTHERS 

SEE AD IN BYTE 
~~W!.I'P!I"'I 



B YEARS(1976)EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 
PRINTERS IBM ACCESSORIES APPLE/FRANKLIN ACCESSORIES 

BROTHER 
H R·1 A Par·17CPS Daisy Wheel. 
HR·1 A Serial·17CPS Daisy W heel. 

DAISYWRITER 

. .. 695.00 
.. ..... 785.00 

Daisywriter 2000· 16K Bufterl40CPS L TRiPar ....... 995.00 
Daisywri ter 2()()()'48K Bufferl140CPS L TRIPar . .. 1,OSO.00 
Daisywriter Cable . . . 45.00 

DIABLO 
620 (25CPSISerial) . . ... 940.00 
630 (40CPSIMull i·IFj ................ ......... 1,899.00 

DYNAX 
Dynax·15 Par·13CPS Daisy Wheel 

2 color PTG·3x bu ff . 
Dyanx 15 Serial·t3CPS Daisy Wheel. 

C,ITOH 

· ... 475.00 
. 525.00 

Gori lla (Par SO CPS) . . .. 209.00 
Pro-wri ter I (8510A) Par 120 CPS. . ... 365.00 
Pro-writer I (8510A) Serial 120 CPS. . ....... 529.00 
Pro·wrilerll Parallel·15" ... 669.00 
8600 (180CPS) Par or Serial t 8 PIN 90CPS LTR ... 1,099.00 
F·10 40CPSIDiabiolPar or Serial . . .. 1,149.00 
F·10 55CPSIDiabiolPar or Serial . 1,425.00 

EPSON - CALL 
JUKI 

61oo·18CPSIDiablo Compatible ParlDaisyWheel .... 539.00 

MANNESMAN·TALLY 
t60L (t60CPC·40CPS LTR 10"). 
180L (160CPS·40CPS LTR 15") . 

MPI 
M PI·99G (9") Par 
MPI tSO BI (15") Par 2K Buff 

wlGraphics . 
MPI ISO AI (15" ) Par 4K Buff 

wlGraphics . 
MPI ISO AI (15") Par 16K Buff 

wlGraphics . 

NEC 

. 569.00 

. 785.00 

... . 499.00 

· ... 675.00 

.. 799.00 

. 899.00 

NEC77 15 (wlDiablo Emulation). . .... . ... • . . 
NEC8023A (1ooCPS·Par·Graphics) . 

2,025.00 
. 393.00 

139.00 Serial Card . 

OKI·DATA 
Microline 82A (SER & PAR· I 20CPS 10") . 
Microline 83A (SER & PAR·I 20CPS 15") . 
Microline 92 (PAR·160CPS·L TR·1O") 
Microline 93 (PAR· 160CPS·LTR·15") . 
Microline 84P (PAR·2ooCPS·L TR·15") . 
Microline 84S (SER·2ooC PS·L TR· 1S"). 

ST AR MICRONICS 
Gemini 10X NEW VERSION 

(PAR· I 20CPS·1O") . 
Gemini 15X (PAR·I20CPS·IS") 
Gemini 15·(pAR·looCPS· 1S") 

SILVER REED 
EXP 5S0P· I 7CPS Daisy Wheel·PAR . 
EXP 55OS· I 7CPS Daisy W heel·Serial 

TOSHIBA 
P·I35O (192CPS·120CPSLTR 

PAR or Serial) . 

.. . . 389.00 

.... 629.00 
... ... 529.00 
..... 899.00 

.. 969.00 
· .. 1,059.00 

* 299.00 
... . .. 425.00 

* 399.00 

... 670.00 

... 690.00 

1,475.00 

COMPLETE LINE OF PRINTERS. 

Grizz ly (200W) un in terrup tible 
power system + su rge pro tect ion . 

Grizz ly (500W) un in terruptib le 
power sys tem + surge pro tec tion .. ',' . .. 

Hawk AC power monitor w/surge p rotec tion . . 
Lemon (6AC oullets·3 prong) . 
Lime (5',3 prong pwr cord w/o n·off sw it ch . 
Orange.AC su rge + EMI fi lt er (6 oullets) 
Plum· EM I·RF f i lt er 
Peach (3 ouliets) . 

VECTREX 
Complete w19" monitor and 128K Memory S109.00 

LlGHTPEN AVAILABLE OCTOBER - CALL 

Combo Plu s (SPC 64K) . 
Mega Plu s (SC, 64K) .. 
110 Plus Seria ll Par Port 

AST 

D.C. HAYES 

.... 285.00 
· .. 305.00 
... 149.00 

Smartmodem 1200B . . ......... 469.00 

MAYNARD 
. 160.00 Floppy Cont ro ller . 

Floppy Contro ller (Seria l). 
Flo ppy Contro ll e r (PAR) . . 

. ..... .. 235.00 
.. 215.00 

Sands l ar MOD· FDC 
MODULAR 

ADD·ONS FOR 
SANDSTAR 
MOO·FOC 

(for S 'f, " or 8" d rives) . 200.00 
Pa rarre l MOD . . .... 60.00 
Seri a l·MO D . . . 79.00 
C lock Ca lendar MOD .. 69.00 
Gam e Adapter MOD . . 49.00 

Sandsta r Mul ti ·Func ti on BD (H o lds up to 
6 modu lar add·ons . .. 82.00 

QUAD RAM 
Qu adboa rd 64KI256K ... 289.001459.00 
Quad boa rd II 64 KI2S6K ... ... . 289.001459.00 
Quad Link (A llOWS IBM PC to use Apple II 

Software) . 589.00 
Mic rolaze r (BK) .. . . ...... 119.00 

KEYTRONICS 
En hance you r PC-wi th a supe ri or keyboa rd. .. 195.00 

64K UPGRADE KIT - $50.00 
Includes 9 ea. 4164 (200NS) 

RANA 
Add·on 320K Drive ... . ..... . .... 269,00 

IBM Add·On Drive 
• Direct Drive' • 320 K/48 TPI 

• 5ms Track to Track' 
REMEX RFD 480 ...... . . .. .. . . . . 225.00 

Apple II E Starter . 
Columbia PC 
Compupro Sys tem 816A (S·1OO) 
Eag le PC·2 (16BID 2 ea. 320 K 

FDI64K RAM . 
Eagle 1620 . 
Eag le PC·XL . 
Frankl in 1000 . 
Frankli n 1200 Starter 
Kaypro II (wl$2400 software) . . . . . , . . . .. . , 
PC·8801A wlsoftware . 
NEC PC·8831A(5 W')drives 
NEC PC·8881 A (8") drives . 
Pied Piper - 1 ea. 256 K FDI64K . 
Sanyo MBC 1000 (1 ea. 720K FDI64K) 12" Mon. 

wl$2000 software. 
Sanyo MBC 1000A (2 ea. 320K 'j, HGT FDI64K) 

· . 2,6SO.00 
· . 3,400.00 
" 3,500.00 

. 895.00 
. .. 1,625.00 

. 1,495.00 
... 949.00 

. 899.00 
. . . 1,525.00 

. 1,139.00 

. 1,495.00 

12" Mon. wl$2000 software . . .. 1,7SO.00 
Televideo TS·803 . . . 1,900.00 
Televideo TS· 1603 . . .... 2,475.00 
Teletote I (new) wlsof\ware . . .. 1,695.00 

TRY US FOR OTHERS 

OUR SALTIEST DEALS 

ALS 
CPM 3.0 Card 319.00 

ASTAR 
RF Modulator . . ...... 19.00 

GENERIC 
Disk Cont ro ller lor liE . . .. .. ....... . 60.00 
80 Column Video (Videx Compatible) ..... . . . 99.00 

KENSINGTON 
System SaverlFan & Serge Pro. 

KRAFT 
Joystick for II E . 

MICRO·MAX 
View Max 80 (80 Col fo r II +). 
View Max 80E (80 Col wl64K 

Memory Exp to 128K) 

MICROTEK 
Dumpling 64K1lnterface and Graphics 

64K Bufler . 
Dumpling GX·PIPar Interface Card 

and Cable . 
Parallel Interface Board (RV6 11 C). 
Memory 128K 
EV1 6 (16K Add·on Memory) . 

ORANGE MICRO 
Grappler & Graphics Interface 
Buller Bd wl16K Buller Exp. 
Grappler + 16K Buller Exp. 

TG PRODUCTS 
Joy Stick·For Apple II + 
Padd les 
Selecta Port. 

VISTA 

69.00 

.. .. . S2.00 

" 139.00 

149.00 

· 235.00 

..... 99.00 
. ..... 61 .00 

· ... 299.00 
... 45.00 

..... 121.00 
139.00 

... 179.00 

... . 41.00 
.. 29.00 

.... 39.00 

ALL DRIVES 1 YR. WARRANTY 

Interface Corp. (40TR) 
Mic ro·Sc i A·2 (3STR) . 
Mic ro·Sci A·40 (40TR) . 
Micro·Sc i A·70 (Qu ad). 
M ic ro·Sc i Controlle r . 

Rana Elite I 
Rana Elit e II .. 
Rana Elite' III . 
Rana Contro ller 

" THINLINE" 'h s ize 163K40TR . 

CLONE II SYSTEM 

• Fully Apple Compatible . 

TERMINALS 
ADDS 

. ... 209.00 
· 225.00 

· .. 269.00 
· 329.00 

. 70.00 

249.00 
· .. 399.00 
· .. 509.00 
... 85.00 

. ..... 209.00 

. $575.00 

V iewpo in t·A l (Wh ite) .. 
Vi ewpo inl·A2 (Green) . 

. .. . . . •. ..... 509.00 
539.00 

Viewpoint·3A + (Green) 
Viewpoint 60·Same as Telev ideo 925 .. 
V iewpoint 90·Same as Tel ev ideo 950 

(132 Co l). 
Viewpo int Co lor . 

QUME 
QVT·l02 80 Co l. Green .. 
QVT· l02 80 Col. Amber 
QVT·103 801132 Col. Green 

TELEVIDEO 

· . . . 509.00 
... 715.00 

. .. 925.00 
. . 995.00 

. 550.00 
· ... 560.00 

· 765.00 

TV910 . . 529.00 
TV910 + . 565.00 
TV92S . . . . . . . . . , . , . 715.00 
TV9S0 . . 925.00 
TV970 . . . 1,095.00 
RG 1000lTV60 Graph ics Upgrade for 92519S0 ... 1,100.00 

WYSE 



64K Static Ram 8-lnch Sub-system 

• illi l 

A & T with 
2 Siemens drives 

3"'~?uC! PRICE 
computer 

L--~:;'--~8:-:i:nc:h::DiSk Drives 

8-inch Slimline 
Sub-systems 
Dual Slimline Sub-systems - JADE 
Handsome vertica l cabinet with scratch resistan t baked 
ename l finish , proportionally ba lanced air fl ow sys tem , 
qu iet coolin g fan , rugged dua l drive power supply, power 
cables, p ower swi tch . l ine cord, fuse ho ld er. cooling fan , 
all necessa ry hardw are to mount two 8 inch slimlin e 
disk drives . Does not in clude signal cable 

Dual 8 Inch SlImllne Cabinet 

END-000820 Bare cabinet _ ___ _ ___ $59.95 
END-000822 A & T wl o drives $164.95 

Dual 8 Inch SlImllne Sub-systems 

END-000843 Kil wl 2 SS DO drives $869.00 
END-000844 A & T wl 2 SS DO drives ___ $879.00 
END-000845 Ki t wl 2 OS DO d ri ves $1060.00 
END-000846 A & T wl 2 OS DO drives ___ $1099.00 

Dual Disk Sub-systems 
Disk Sub-systems - JADE 
Handsome metal cabinet wit h proportionally balanced air 
flow system. rugged dual drive power cable 
kit. power switch, line cord , fuse holder, cool ing fan , 
nevermar rubber feet. all n ecessary hardware to mount 
two 8 inch disk drives. power supply. and fan. does not 
include signal cable 

Dual 8" Sub-Assembly Cablnel 

END-000420 Bare cabinet ________ $49.95 
END-000421 Cabinet kit $199.95 
END-000431 A & T S249.95 

8" Sub-Syslems-Slngle Sided, Double Densily 

END-000423 Kit w/2 Siemens FoIOO·Bos _ _ S579.00 
END-000423 A & T wl 2 Siemens FoIOO·BOs _ $595.00 
END-000433 Kil wl 2 Shugart SA-BOI Rs _ _ _ $939.00 
END-000434 A & T wl 2 Shugart SA·BOI Rs _ $969.00 

B" Sub-Systems-Double Sided, Double Density 

END-000426 
END-000427 
END-000436 
END-000434 

Kil wl 2 Qume oT-Bs 
A & T w l 2 Qume Does _ _ _ _ 
Kit wl 2 Shugart SA·B5) Rs _ _ 
A & T wl 2 Shugar t SA·85) Rs 

Disk Drive Power Supply 

S1229.00 
$1249.00 
$1199.00 
S1219.00 

Sufficient c urrent to power up to three 8-lnch diSk dri ves 

PART ND DESCRIPTION 1-9 10-24 24-99 

PSD-206A B" power supply 89 .95 79.95 69.95 

Si emens FDD 100-8 Singl e sided. doubl e density 
MSF-201120 $179.00 ea 2 for $175.00 ea 

Shugart SA 801R Singl e sid ed. double densi ty 
MSF-10801R $355.00 ea 2 for S349.00 ea 

Shugart SA-10851 R Doub le sided, double densily 
MSF-10851R $459.00 ea 2 for $455.00 ea 

Qume DT-8 Doubl e sided. double density 
MSF-750080 $479.00 ea 2 f or S459.00 ea 

Tandon TM 848-1 Sing le sided . double density Ihin-l ine 
MSF-558481 _____ $369.00 ea 2 f or $359.00 ea 

Tandon TM 848-2 Double sided . dou l)le density thin-l ine 
MSF-558482 $439.00 ea 2 for S435.00 ea 

NEC FD1165 Doub le sided. double density thin- l ine 
MSF-8511 65 5450.00 ea 2 to r S440.00 ea 

NEG F01164 SlIlgle sided . doub le dens it y ttllrl lin e 
MSF-851164 _ _______ 5360.00 2 tor $350 ea 

5 1f4-inch Disk Drives 
Tandon TM 100-1 Si ngle s ided, double dens ily 48 TP I 
MSM-551001 S225.00 ea 2 for S195 .00 ea 

Shugart SA 400L Singl e sided , double density 40 track 
MSM -104000 S209.00 ea 2 for $199.95 ea 

Tandon TM 100-2 Dou l)le sided, double dens i ty 48 TPt 
MSM-551002 $229.00 ea 2 tor S225.00 ea 

MPt B52 Double sided , double dens ity , 48 TP I can be 
substituted for CDC 
MSM-155200 _ _____ S275.00 ea 2 for S270.00 ea 

MPI B51 Single sided . do ub le densily 48 TPI 
MSM-155100 5209.00 ea 2 for $199.00 ea 

MPI 891 Sing le sided. Quad den si ty 96 TP I 
MSM-155300 $285.00 ea 2 for $275.00 ea 

MPt B92 Double sided Quad density 96 TP I 
MSM-155400 S400 ea 2 tor S590.00 ea 

5% inch Cabinets with Power Supply 
END-000216 Signal cab w l power supply _ _ _ $69.95 
END-000226 Dual cab wl power supply ___ S85.00 

Disk Tubs 
DISKETTE STORAGE BOXES 
Clea( Pl exig lass storage boxes for up to 75 diskettes 

MMA-505 Holds 755'/, ' diskettes $19.95 
MMA-508 Holds 50 8" diskettes S29.95 

S-100 Memory Boards 
64 Static Ram - JADE 
Uses new 2K x 8 static RAMs. full y supports IEEE 69624 bit 
extended ad dress ing , 200ns RA Ms, lower 32K or enti re 
board phantomab le , 2716 EPROMs may be subbed tor 
RAMs, any 2K segme nt 01 upper 8K may be disab led, low 
power typical ly less than 500ma 

MEM-99152B Bare board _ _ ___ _ __ S49.95 
MEM-99152K Kit less RAM S89.95 
MEM-32152K 32K kit $169.00 
MEM-56152K 56K kit S225.00 
MEM-64152K 64K kit $265.00 
Assemb led & Tested add $30.00 

EXPANDORAM III 
SO Systems new ExpandoRAM III is a high density 5-100 
memory board utilizing the new 64K x 1 dynamic RAM 
ch ips. II al lows memory sizes of 64K, 128K or 256K all o n a 
Single S-100 b.oard 

MEM-65064A 64K 
MEM-65128A 12BK 
MEM-65192A , 192K 
MEM-65256A 256K 

ExpandoRAM IV - SD Systems 
State-o t- the-Art: lull comp ti ance wi th tEEE 696, 256K 
uSing 64K RAM chips , Up to 1024 K using 256K RAM c hips, 
pa ri ty check. error detection and correc tion optional. 
Supports both 8 and 16 bit d ata translers. Oneyeartactory 
warranty 

MEM-66256 ExpandoRAM IV wl parity ___ $975.95 
MEM-67256 ExpandoRAM IV wl EoC ___ S1675.95 

Surge Protection 
ISOBAR 
TIle ISOBAR looks like a standard multi -o u tlet power 
sl rip . bul con tains surge suppression circuitry and bu ilt- in 
noise filters. p lus a 15 amp Circuit breaker 

EME-115105 4 receptacle $49.95 
EME-115100 8 receplacle $69.95 

We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 
Minimum prepaid order $15.00 California residents add 6'12°/0 tax. Export customers ou tside the US or Canada please 
add 10% to all prices. Prices and availibility subject to change without notice. Shipping and hand ling charges 
via UPS Ground 50¢/ lb . UPS Air $1.00/Ib. minimum charge $3.00 

Satisfying Your Personal And Professional Computer Needs Since 1975 
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The z Versa floppy " 

The Bus Probe 

BREAKTHROUGH! 
5-100 1/0 Boards 
The Bus Probe 
InexpensIve 5-100 diagnostic analyzer 
TSX-200B Bare board _______ __ S59.95 
TSX-200K KJ/ S179.95 
TSX-200A A & T S199.95 

1/0-4 - SSM M'ICROCOMPUTER 
Two serial I/ O ports plus two parallel I/ O ports 

101-1010A A & T __________ S245.00 

1/0-5 - SSM MICROCOMPUTER 
Two serial & three para lle l ports. 110-1 9.2K baud 

101-1015A A & T 5289.00 

Interfacer 4 - COMPUPRO 
Three serial , o ne paral lel. one centronics parallel 

10 t-184OA A & T 5389.95 
101-1830C CSC II 5495.00 .-;, =\'~ 
1/0-8 - SD Systems ... _ • 
Full compl iance wi th IEEE 696 standards. o perates as a 
Bus Slave. Available wit h 8 Asyn c pa r ts o r 4 Async and 4 
Async po n s. up to 1 Mega bit/sec in sync hronous mode. 
Real lime clock with batte ry back-up, One year fac tory 
wa rranty 

IOt-1510A 8 Async ports ________ 558995 
IOI-1520A 4 Sync/4 Async S669:95 

Eprom Erasers 
Ultra-violet Eprom Erasers 
Inexpensive erasers fo r industry or home 

XME-3100 
XME-3100 
XME-3200 

SpeClrorllCS W, O timer _ ___ S69.S0 
Spec/ronics with timer S94.95 
Logical Devices 549.95 

5-100 Eprom Boards 
PB-1 - SSM MICROCOMPUTER 
2708. 27 16 EPROM boa rd with on-board programmer 

MEM-99510K Kit w /manual 5154.95 
MEM-99510A A & T w/manual 5219.00 

Prom-100 - SD Systems 
2708. 27 16. 2732 EPROM programmer wi th software 

MEM-99520A A & T with soltware S219.95 

5-100 CPU Boards 
The BIG Z - Jade 

2 or 4 MHz swllachable l-80 CPU board with serial I/ O 
accommodates 2708 . 27 16. or 2732 EPROM. baud rates 
fro m 75 to 9600. 

CPU-30200B Bare board wl man"al ____ 535.00 
CPU-30201 K Kit w manual 5179.00 
CPU-30201A A & T 5199.00 

SBC-200 - SD Systems 
4 MHz l-80A CPU with se rial & parallel I/O . 1 K RAM. 8K 
ROM space . mon itor PROM inc luded 

CPC -30200A A & T S298.95 

CPU-Z - COMPUPRO 
2 or 4 MH z l80A cpu. 24 bit addressing 

CPU-30500A 2 4 MHz A & T ______ 5279.95 
CPU-30500C 3 6 MHz CSC 5374.95 

8085/8088 - COMPUPRO 
Both 8 & 16 b,t CPU s standard 8 bit S-100 bu s. up to 8 
MHz. accesses 16 Mega~y les of memory 

CPU-20510A 6 MHz A & T 5389.95 
CPU-20510C 6/8 MHz CSC S497.95 

.-; \ =\'.'11 
SBC 300 - SD Systems ... W~-"'·"'· 
Self-co nt ained S-100 l80 microcomputer. 4/6 MHz. 64K 
RAM with parity: 2 to 16K o f PROM. 24 bit addressi ng. full y 
complies with IEEE 696 standards. It can fun c tion as a 
permanent Bu s Maste r or as S lave . Two fully 
programmable serial chan nels wi th handshaking : fu ll 
SAS I porI. One year fac tory wa rranty 

CPC-30304A sac 300. 4 MHz. A & T ___ 5619.95 
CPC-30306A SBC 300. 6 MHz. A & T ___ S689.95 

5-100 Motherboards 
ISO Bus - JADE 
Silen!. simple and on sale- a better motherboard 

6 SIal (5'/.' x 8%·· ) 
MBS-061B Bare board _ ____ ____ 522.95 
MBS-061K Ki t 539.95 
MBS-061A A & T $49.95 

12 Slot (9W· x 8%,·) 
MBS-121B Bar e board 534.95 
MBS-121K K i f 569.95 
MBS-121A A & T $89.95 

18 Slot (14'/,· x 8%'") 

MBS-181b Bare board S54.95 
MBS-181K Kit S99.95 
MBS-181A A & T 5139.95 

Place Orders Toll Free! 
Continental U.S.A. Inside California 

(800) 421 -5500 (800) 262-1710 
BYrE October 1983 

5-100 Disk Controllers 
VERSAFLOPPY II - SD Systems 
Double density disk con troller fo r any co mbination of 5'/ 1" 
and 8" ~ ingte or double Sided . anal og phase ~ lo c ked loop 
data seperator . vectored interrupts. CP/ M 2.2 & OaSIS 
compatible control/ diagnosti c soft ware PROM included . 

IOD-1160A A & T wi th Prom 5344.95 
SFC-55009047F CP/ M 3.0 with VF -1/ _ ___ 580.00 

2422 Disk Controller - CCS 
Slit or 8" doub le density disk con troiler with on-board 
boot loader ROM . FREE' CP/ M 2.2 & manual set 

IOD-1300A A & T with CP/M 2.2 5338.00 

Double D - JADE 
High rel iab ili ty doub le density disk co ntroller with on­
board l -80A. auxil l ia ry printer port. IEE E S-100 can 
functio n in multi-user int errupt driven bus 

IOD-1200B Bare board & hdwr man 559.95 
IOD-1200K Kit w/ hdwr & sltwr man _ ___ 5299.95 
IOD-1200A A & T wl hdwr & sltwr man _ __ $325.00 
SFC-59002001F CP/M 2.2 with Double D __ 599.95 

.-;, =\, I'll 
Versafloppy 11/696 - SD Systems ......... _ ..... ~-
Fully compatible with IEEE 696 standards. phase-locked 
loop data separa tor , CRG error checking . Reads/ writes 
IBM 3740 and system 34 formats. concu rrent support o f 
an y combinat ion o f 4 5%" or 8" drives . Single 
o r double sided drives supported~ si ngle or double densit y 
One year fa ctory warranty 

IOD-1170A Versa floppy 11/696 A & T _ __ 5349.95 
SFC-55009157F 8·· banked CP/M 3.0- _ _ ··S75.00 
SFC-55009157M 5 '/.,·· banked CPIM 3.0- _ ··575.00 
SFC-55009159F 8·· tmbanked CP /M 3.0 · _ ··575.00 
SFC-55009159M 5'/.,·· unbanked CP/M 3.0- _ ··575.00 
·configured lor Versafloppy 11 /696 & SBC 300 
··price S75.00 if ordered wi th Versafloppy II , 
price if ordered separately if 5199.95 

1~'Wal Versafloppy III - SD Systems· 
Winchester and floppy contro ller in a singl e board! Full 
compliance with IEEE 696 standard s. controls up to three 
floppy drives and three 5 1/ 4 " Winchester drives. Data 
may be transfered under DMA or programmed 1/0 control . 
One year fa cto ry warranty 

IOD-1180A Versa floppy ttt A & T 5759.95 
SFC-55009257F 8·· banked CP/M 3.0· _ _ -·5129.00 
SFC -55009257M 5 '/,· banked CPI M 3.0· ··5129.00 
SFC-55009259F 8·· unbanked CP/ M 3.0 · _ ··5129.00 
SFC-55009259M 5'/, · unbanked CP/M 3.0· _ ··S129.00 
·configured lor Versafloppy III & SBC 300 
··price 5129.00 il ordered with Versafloppy III , 
price if ordered separately 5199.95 

Circle 241 on inquiry card. 

Los Angeles Area 

(213) 973-7707 
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Disk Drive For Apple Signalman Modem Lowest Prices on EPROMs· & RAMs 

, 

PRICE 
Apple II Accessories 

Disk Drive For Apple'· 
TOlal ly Apple compallb le. 143.360 byles per drive on DOS 
3.3 lul l one year factory warranty. half-track capabi lit y 
reads al l Apple software. p lugs right into Apple con tro ll er 
as second drive, DOS 3.3. 3.2.1 Pascal , & CP/ M 
compa tibl e 

MSM-431010 -:-_--: _ _ ____ ___ $199.00 
MSM-431030 Controller only $60.00 

Super Diskette SPECIAL! 
We bought out a major manufacturer's overstock. and 
we are passing the savings on to you! Sing le sided, double 
densily. package 0 1 10 

MMD-5120103 Apple diskel tes $18.95 

HALF-HEIGHT DRIVE For Apple'· 
T otally Apple compa t ible . Works with all Apple software 
and con tro llers Faster and qUie ter than mosl other doves. 
yet only half the size ' 

MSM-581010 hall-height $199.95 

CP/ M 3.0 Card For Apple '· - A.L.S . 
Th e mos t powerful card available for your Apple! 
6MHz . Z-BOB . addi li onal 64K RAM. CP/M 3 .0 p lus 100% 
CP M 22 co mpatll)lllly. C basIc . CPI M graphics. 300% 
faster ttlan (l ny olile l CPI M lor Apple. One year warranty 

C PX-628 10A A.L S CP M card _ _ __ _ $299.00 

Z Card For Apple II ' · - ALS 
Two computers in one, Z-80 & 6502, more Ihan doubles Ihe 
power and potentIal of your Apple. includes 2-80 cpu 
card . CP/ M 2.2 and complete manual sel. Pascal 
compa tible utilities are menu-driven , o ne year warranty 

CPX-62800A A & T with CP/M 2.2 $139.00 

GRAPPLER PLUS - Orange Micro 
The ullirnate parallel pr inter Graphics in terface card with 
many new features . now al a new low price! 

IOP-2300A Grappler Plus $119.95 

FAN / POWER CENTER For Apple '· 
Cooling fan for your overheated Apple II, 11 + . or li e: also 
Includes power SWi tch and two switc hed outlets with 
voltage protection clrcu try 

S YA -1520A Apple Iiln $59.95 

80 COLUMN Apple Card 
80 co lumn x 24 lIn e Video cal cl 10 1" Apple II 
ndcllCss(lbl e 25111 sta tus Iinc . nOl"mal / llWerse or high/ low 
vl (leo 128 ASCII characlers. upper rind lower case . 7 x 9 
do l Illrltnx WIth true deseenclers. CP/M. Pascal & FOI tran 
com pallble. 50 60 Hz . 40 60 column selee llo n Irom 
keybo ard Besl 80 column cnld t 

IOV-2450A VwwmaK 80 $145.00 
IOV-2455A Pre/JOOI disk for abo ve 524.95 

16K RAM Card For Apple 11'" 
Expand your Apple II to64 K, useas languageeard.lull one 
year warranly . Why spend S 175.00? 

MEX-16700A Save over $ 1 tS .OO ______ $49.95 

Modems 
Smart Buy in Modems - SIGNALMAN 
1200 and/ or 300 baud , direct connect. automat ic answer or 
or iginate selec tion. au to-answer/ auto-d ial on deluxe 
models. 9v battery al lows total por tability , f u ll one year 
warranty 

IOM-5600A 300 baud direct connect ___ _ $89.95 
IOM -5610A 300 baud Deluxe $149.95 
IOM-5620A 1200/300 baud DeluKe 5369.95 
IOM-5650A 300 baud for Osborne $119.95 
IOM-5630A 300 baud card lor IBM S199. 95 

Smartmodem - HAYES 
Sop l1isticated direct-connec t auto-answer/ au l a- dial 
l'lodem, tou ch- tone or pulse dia l ing . RS-232C Interface 
programmable 

IOM-5500A Smartmodem 1200 $475.00 
IOM-5 400A Smar lmodem 300 ______ $199.00 
IOK-1500A Hayes Cronograpf1 $199.00 
IOM-ll00A Micromodem 100 _ $349.00 
IOM-2010A Mlcromodem 1/ _______ $259.00 

1200 Baud Smart Cat - NOVATION 
103/ 212 SOlari Cal & 103Smart Cal. 1200 & 300 baud. buill­
in dialer. auto re-dial If busy. au to answer / discon nect. 
direct co nnec t. LED readout displays mode anal og/d igita l 
loopback sell tests. usa l) le with multi- l ine phones 

IOM-5241A 300 b 103 Smart Cat $229.95 
IOM-5251A 1200 b 21211 03 Smart Cat ___ $549.95 

J-Cat Modem - NOVATION 
1/ 5 tt1e sizeD! ordi nary modems. BeJll03, manual orau lo­
answer, automatic answer/origi nate. direct connect. built­
In sel f-tes t , two LEOs and audiO beeps pr ovide sta tus 
informat ion 

IOM-5261A NovatIon J-CAT _______ $119.00 

-"'II • I -•• 
Wire Wrap Sockets 
PART NO NO OF PINS 1-9 10-24 25-99 100-249 

SKW -0832 8 .54 .49 .44 .40 
SKW-1432 14 .64 .54 .49 .46 
SKW -1632 16 .74 .64 .51 .50 
SKW-1832 18 .89 .78 .74 .69 
SKW -2032 20 1.09 .94 .90 .86 
SKW-2232 22 1.24 1.14 1.04 .93 
SKW-2432 24 1.24 1.14 1.04 .95 
SKW -2832 28 1.29 1.44 1.34 1.24 
SKW-4032 40 1.99 1.75 1.59 1.39 

Low Profile Sockets 
PART NO NO OF PINS 1-9 10-24 25-99 100-249 

SKLA-0801 8 .24 .17 .09 .07 
SKL-1401 t4 .24 .17 .14 .13 
SKL-1601 16 .24 .19 .17 .15 
SKL-1801 18 .29 .24 .21 .17 
SKL -2001 20 .29 .24 .22 .19 
SKL-2201 22 .34 .24 .24 .21 
SKL -2401 24 .39 .29 .29 .23 
SKL-2801 28 .44 .34 .34 .27 
SKL-4001 40 .49 .39 .41 .39 

.44 

IDC Card Edge Type Connectors 

PART NO DESCRIPTION 1-9 10-24 25-99 100-249 

CNE-5102020 20 pin 2.70 2.45 3.25 2.45 
CNE -5102620 26 pill 3.45 3.15 3.45 2.65 
CNE -5103420 34 pin 4.45 4.15 3.45 3.45 
CN E-51 04020 40 pin 5 .35 4.95 4 .45 4.15 
CNE-5105020 50 pin 6.45 5 .95 5.85 4 .85 

IDC- Pin-Type Connectors 
PART NO DESCRIPTION 1-9 10-24 25-99 100-249 

CNF-62200 20 pm 2.70 2.45 1.80 1.55 
CNF-S2260 26 pm 3.45 3.15 2.35 1.95 
CNF-62340 34 pm 4.45 4 .1 5 3 .05 2.55 
CNF-62400 40 pin 5.35 4.95 3 .80 2.95 
CNF-62500 50 pin 6.45 5.95 4 .55 3 .75 

Right Angle PC Mount 50 Pin Header 

PART NO 

CNM-222501 

DESCRIPTION 1-9 10-24 25-99 100-249 

50 pill 4.25 3.55 2.95 2.40 

We accep t cash, checks, credit cards, or purchase ord ers f ro m qualifi ed firms and institutions. 
Minimum prepaid order $15_00 Californi a res ide nts add 6'12% tax . Export customers ou tside th e US or Canada please 
add 10% to all p ri ces. Prices and availibility subject to change without notice. Shi pp ing and handling charges 
via UPS Grou nd 50q:/ lb . UPS Air $1.00/ lb . minimum charge $3_00 

Satisfying Your Personal And Professional Computer Needs Since 1975 
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Zero Insertion Pressure Socket Printer Connector RS 232 Serial Connectors 

. , , .' "' .. , ... ~ ~ 

#' • • ~ • ;, • • • • •• , J ...... 

BREAKTHROUGH! 
.. " ... --; .. "\ . i~t = -
.~.'H ''''H'~b ~r i6! .... ~. 

SPECIAL PACKAGE 
DB 25P, DB 25S, DB 25C 

CND-1250 RS-232 conneclor sel ____ _ 57.50 

P= malelplug S female/s ocket C= coverl hood 

PART NO DESCRIPTION 1-9 10-24 25-9!! 100-249 
CND-1091 DE 9P 1.95 1.55 1.40 1.3 0 
CND-l092 DE 9S 2.70 2.35 2.00 1.80 
CND-1094 DE 9C 1.45 1.20 1.05 .95 
CND-1151 DA 15P 2.55 2.25 1.95 1.75 
CND-1154 DA 15S 3.35 2.95 2.65 2,45 
CND-1152 DA 15G 1.45 1.20 1.05 .95 
CND-1251 DB 25P 2.45 2.35 2.20 1.90 
CND-1252 DB 25S 3.20 3.05 3.00 2.95 
CND-1253 2pc cover 1.45 1.20 1.05 .95 
CND-1254 lpc cover 1.60 1.35 1.20 1.10 
CND-2251 DB 25P PG MT 3.75 3.25 3.15 2.95 
CND-2252 DB 25S PC MT 4.35 3.95 3 .75 3.40 
CND-9001 screw lock .95 .75 .65 .5 5 
CND-1371 DE 37P 4.45 3.95 3.55 3.25 
CND-1372 DE 37S 5.95 5.35 4.75 4.25 
CND-1374 DE 37C 1.70 1.45 1.30 1.15 
CND-1501 DO 50P 5.90 5.30 4.70 4.20 
CND-1502 DO 50S 7 .911. 7.15 6.45 5.95 
CND-1504 DO 50C 1.95 1.70 1.45 1.25 

Zero Insertion Force Sockets 
PART NO DESCRIPTION 1-9 10-24 25-99 100-249 

CNZ-1116 16 pin 5.95 
CNZ-1124 24 pin 7.45 
CNZ-1140 40 pin 9.95 

Memory Chips 
On Sale! 

5.45 4.95 4.45 
6.95 5 .95 5 .45 
8.95 7.95 6.45 

Prime Manufacturers at bargain prices 
Call us for a quote on large quantities 

PART NO DESCRIPTION PRICE 

ICP-2764 64K EPROM 5.90 
ICP-2732 32K EPROM 4 .75 
ICP-2716 16K EPROM 3.95 
ICP-2716-1 16K Eprom 350ns 5.95 
ICP-2758 BK Eprom 4.95 
ICP-2708 BK Eprom 3.95 

I CR-4164 /20 64 K Oynar7llc 200NS 5.75 
ICR-4164/ 15 64K Dynamic 1S0NS 6.25 
ICR-4116 /20 16K Dynamic Ram 200ns 1.95 
ICR-4116/15 16K DynamiC Ram 150ns 2.25 
IC R-6116120 2K x B SIalic 200NS 4.90 

Insulation Displacement 
Connectors 

PART NO DESCRIPTION 1-9 10-24 25-99 100-249 

CND-5251 DB 25S 
CND-5252 DB 25P 

6.55 5.95 5.15 4.45 
5.95 5 .35 4.75 3.95 

PART NO DESCRIPTION 1-9 10-24 25-99 100-249 

CNX-236 male IDC 9.90 8 .95 7.95 6.95 
CNX-336 fem ale IDC 9.45 8.75 7.75 6.75 

CNX-136 male solder 8.95 7.45 5.95 5.20 

Disk Drive 
Signal Cables 

1----·18" 

60'" ., 
Smgle Drive 

I --:c_~ 
fo--- 42'" - - oi-- 18',"'" 

Dual Drive 

+ 18" .,.. 36" 
Quad u(fve 

Signal cables for use will, disk controllers requiring ca rd· 
edge connectors 

WCA-5030A Dual B" drive cable 532.50 
WCA -3431 A DualS '.,'" drive cable _____ 529.95 
WCA-5050A Ouad Boo dflve cable S39.95 

Signa l cables for use with disk controll ers requiring pln­
type connectors 

WCA-3430A Dual 5 '/.,' drive cable _____ S29.95 
WCA-5036A Dual B'" drive cable 532.50 
WCA-5052A Ouad B'" drive cable S39.95 

Place Orders Toll Free! 
Continental U.S.A. 

(800) 421-5500 
BYTE October 1983 

Inside California 

(800) 262-1710 

RS232 Cables 
Standard RS 232 Cables 

All cab les are 9 conductor, with pins 1 through 8 and 
pin 20 connecled 10 DB25-type connectors. Fully 
assembled and tested including covers . Shipping 
weight 1 Ib 

WCA-l020A Male 10 male. 10' long 524.95 
WCA -1021A Male 10 male. 20' long 529.95 
WCA-l022A Male 10 fem ale. 10' long _ ___ $29.95 

Ribbon Cable 

28 gauge, 7 strand Color Coded 

PART NO CONDUCTORS 

WCR-l01C010 10 
WCR-141 COlO 14 
WCR-161C010 16 
WCR-201 COlO 20 
WCR-241 COlO 24 
WCR-261 COlO 26 
WCR-341 COlO 34 
WCR-401 COlO 40 
WCR-501 COlO 50 

28 gauge. 7 strand Grey 

CONDUCTORS 

WCR -l01N010 
WCR-141N010 
WCR -1 61 NOlO 
WCR-201 NOlO 
WCR-241 NOlO 
WCR -261 NOlO 
WCR-341N010 
WCR -401 NOlO 
WCR -501 NOlO 

10 
14 
16 
20 
24 
26 
34 
40 
50 

Circle 242 on inquiry card. 

Los Angeles Area 

(213) 973-7707 

PRfCE 

2.50 
3.80 
4.00 
5.00 
6.15 
6.45 
8.30 

10.00 
13.00 

PRICE 

4.00 
5 .20 
5.75 
7.00 
8 .50 
9.00 

11 .75 
16.00 
17.50 
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Diskettes For Apple 

Smartmodem 1200B - HAYES 
The IBM PC version of Hayes' famous Smartmodem 1200. 
The "8" in 12008 stands fo r board- this is not a bulky box 
that sits outside your computer. -but r ather a board 
speci fi ca lly designed to plug in to a PC expansion slot. 
Features include: direct connect, au lo d ial. auto answer, 
pulse or touch-tone dialing . and automatic baud rale 
selection 
The 1200B is co mplete with the powerful Smartcom II data 
com munications sof tware package. which manages fil e 
transfers and takes the hard work out of 
telecommunications 

tOM-5550A Smart modem 1200B _ _____ 5399.00 

Monte Carlo Card - MBI 
Expandable tram 64K to 512K. one tBM co mpatibl e 
centroniCS parallel port, clock calendar with alar m and 
battery backup. dual port joystick inter face. A d irecl 
connect modem which plugs on to the MonleCarlo card is 
scheduled to be introduced soon by MBI 

MEX-55064A 64K Monte Carlo card ____ S395.00 

320K Disk Drives for IBM PC 
Double sided, double density, 320K expansion drives for 
your IBM PC 

M5M-991002 
MSM-991004 

Standard tBM size _ _____ 5225 .00 
Half-height IBM size 521 9.00 

64K RAM Upgrades For IBM PC 
High speed RAM upgrade kit wi th parity (error detection) 
and one year warranty 

MEX-64100K 64K kit fo r IBM PC 549.95 

FOR APPLE 
Single-sided . doub le-density. FREE ! p last ic s torage box. 
Warranted for 6 months 

MMD-5121003 Box 0110 ___ _____ $18.95 

FOR IBM PC 
320K . double-sided. double-density. A tso may be used 
lor KAYPRO . MORROW. OSBORNE. COMPAQ. etc 
FREE! plastic storage box included 

MMD-5220104 Box 01 :0 524.95 

Circle 243 on inquiry card. 

Vista Mullicard For IBM 
Memory and 1/0 card for your IBM PC: 64K. expandable 
to 256K parity checked memory . serial por t (com1 or 
com2). paralle l printer port ( LPT1 or LPT 2). clockl 
ca lendar wi th battery backup : serial interface cable 
included. FREE software inc luded for c lock/calendar. 
disk drive emu lator, and p rinter spooler 

MEX-58064A 64K multicard ______ 5328.95 

Vista PC Clock/ IO 
Seria l port. para llel port. clock lcalendar with battery 
backup, pa rallel and serial cables inc luded. Comes 
complete with FREE Dynaclock and Dynaspool support 
so ftware. Compatible with PC and XT: wi ll fit in XTs 
sh ort slo l 

tOK-5710A PC Clock 5149.00 

Vista PC Extender 
One seria l port. one parallel port. clock calendar with 
battery backup. Inc ludes cables and software . 'Field 
upgradable to add following options: second seria l porI, 
joystick adapter, speech syn thesize r. and SCS I hard disk 
host adapter 

IOI-6530A PC Extender 5195.00 

Vista Maxicard For IBM 
The ultimate in memory expansion for your IBM PC, this 
board is expandable in 64K increments from 64K up to 
576K Incl udes FREE! disk emulation and printer spooler 
software 

MEX-57064A Maxicard 64K 5218.95 
MEX-57256A Maxicard 256K 5488.95 
MEX-57576A Maxicard 576K _______ 848.95 

VERBATIM Datalife 
Critical ANSI certification diskettes . Warranteed for 5 
years. hub ring s standard on minidiskettes . Atl tracks 
cert i fied on 8 inch diskettes: ful l surface certified on 5 1/., 

inch diskettes 

5 '/." (packag ed wl plasllc storage box & hub ring ) 

MMD- 5120101 SS 00 so lt sector 535.00 
MMD-5220101 OS 00 solt sector 547.00 
MMD-51 40101 SS 00 solt sector 546.50 
MMD-5240101 OS 00 salt sector 559.95 

8" (5011 box. no hub ring) 

MMD- 8110101 SS SD so ft sector ____ __ S39.95 
MMD- 81 20101 SS DD soft sector S46.00 
MMD-8220101 DS DO solt sector 557.00 
Available only in boxes o f 10 

VERBATIM Verex 
High quality. sensibly priced. 1 year warranty. exceeds all 
ANSI specifications. All tracks cert ified 

5'/,' 
MMD-5110100 SS. SO. solt sector $29.95 
MMD-5110110 Apple compatible 527.50 

ACCESSORIES 
FOR YOUR IBM PC 

Quadboard I - QUADRAM 
The Quadboard is a six-function memory and I/ O 
forlBM PC and XT . It includes one parallel port. one 
asynchronous serial port. a clock/ calendar, RAMdisk. and 
printer spooler. Avai lable with 64K or 256K memory 

MEX-41064A 64K Ouadboard 1 5279.95 
MEX-41256A 256K Ouadboard 1 5399.95 

Quadboard II - QUADRAM 
Same features as Quadboard I above. but both I/ O ports 
are asynchronous ser ia l 

MEX-40064A 64K Ouadboard If ______ 5279.95 
MEX-40256A 256K Ouadboard If 5399.95 

Quadchrome - QUAD RAM Corp 
T he Quadchrome mo nitor is a 12-inctl super-high 
resolution RGB color video monitor designed specifically 
fo r use with the IBM PC and XT. I t utilizes a special .31 mm 
do t-pi tch tube to deliver 690 hori zonta l dots by 480 ver ti ca l 
lines resolution for a crisp state of the art image in 16 
brilliant colors . The only color monitor PC will ever need! 

VDC-241 301 Ouadchrome List Price 795.00 _ $499.00 

Quadram Quad 512+ 
Maximum memory plus I/ O . The Quad 512 + combines 
memory expansion of 512K a serial pOr!, RAM disk, and 
printer spooler. A must for maximum memory! 

MEX-42064A 64K List 325.00 ______ 5249.95 
MEX-42256A 256K List 550.00 5429.95 
MEX-42512A 512K List 895.00 5799.95 

Quadlink - QUADRAM Corp 
The missing link between your IBM PC and the world of 
Apple software! When install ed in an empty slot in your PC. 
Ihe Quadlink allows you 10 run Apple software in your PC. 
Actually gives you two computers in one, allowing you to 
shi ft easi ly between PC DOSand Apple DOS. a ll within th e 
same IBM PC' 

CPX- 50500A Ouadlink ________ 5495.00 

8" 

MMD- 8110100 SS SO soft sector _ _____ $33.50 
MMD- 8220100 DS DO solt sector 545.00 
Available only in boxes of 10 

VERBATIM Optima 
Warranted for 17 years. Over 70 million revolution5 
average l ife. Al l Optima diskettes are full- service diskettes , 
extra heavy-duty jackel material provides superior 
protection and longer life 

5'/,' - Solf Sector 

MMD-5120102 SS DD $67.50 
MMD-5220102 DS DD 588.50 

8" - Soft Sector 
MMD-8120102 SS OD _________ S70.00 
MMD-8220102 DS DO 586.50 
Available only in boxes of 10 

Satisfying Your Personal And Professional Computer Needs Since 1975 



JADE IS AN 
AUTHORIZED DEALER 
FOR EVERY MAJOR 
PRINTER 
MANUFACTURER 
CALL FOR BEST PRICE! 

Okidata B2A 

PRINTERS ON SALE! 
380Z by D.T.C. 
Based on the sa me quality mechanism as the Comrex 
prin ter, the 380Z contains electronic enhancemen ts that 
allow il 10 prinl al speeds up 10 32 cps. Olher fealu res 
include a 48K buffer. proporlional spacing, and Diablo 
1640/ 1650/ 630 compalib le prolocol. Comes wi l h 
pnntwheel. ribbon and users manual. Serial, parall el. and 
IEEE 488 in terfaces stand ard One year factory warran ty 

PRO-11300 380Z prin ler 51195.00 
PRA-11000 Traclor option 5169.95 
PRA-11200 CuI shee l leeder 5699.95 
Cable Please Speci ly $49.95 

NEW! Star Delta 10 
Hig h speed. low pflce' 160 cps. 8K buffer (expandable 
to 16K). seria l and parallel Interfaces, fu ll graphics, friction 
and tractor feed. Epson FX-80 co mpatible 

PRM-661 20 ____________ 5449.95 

Star Micronics Gemini 10X & 15 
Up to 120 cps . full graphics . friction and tractor feed 
Epson FX-80 compa t ib le 
PRM-66010 Gemini lOX _________ CALL 
PRM-66015 Gemini 15 CALL 
PRA -66200 Serial board, G-IO. G-15 ____ 585.00 
PRA-66202 Seria l board. G-70X 599.00 

" Laser-Perf" Printer Paper 
Continuous form Ian fold paper With clean-perf edges on 
all s,des. Finish si le 8 'I, x 11 . bo x of 1000 sheel s. 20 Ib 
SIOck 

PRA -91921 9 '(, x II. 1000 sheels 514 .95 

Regular Fan-Fold Paper 
PRA -9191 1 9 '(, x 11 . 1000 sheels 511 .95 
PRA -90511 14 x /I , green bar 1000 _ _ ___ $14.95 

Okidata - Microline 82,83, & 84 
t20 cps (82. 83) . 200 cps (84). induslry slandard prinlers. 
senal and parallel inte rlaces. true lower case descenders. 
handles sIngle-sheet as well as fan fold paper 
PRM -43082 Okl82 __________ CALL 

PRM-43083 Okl82 CALL 
PRM-43084 Oki 84 paraflel CALL 
PRM-43085 Okl84 senal CALL 
PRA-43081 2K serial board ________ 51 59.95 
PRA-43080 Extra ribbons (2) 59.95 

Okidata - Microline 92 & 93 
160 cps . true correspondence qua lity printing. fu ll 
graphics. IBM PC compalible (oplional). handles single 
sheet as well as fan-fo ld paper , professional design, 
con struc ti on . & quality 

PRM-43092 Okidala 92 paralfel ______ CALL 
PRM-43093 Okida la 93 paraflel _ _ _ ___ . CALL 
PRA-43181 2K serial board S129.95 
PRA-4 3086 IBM PC ROMS lor 92 559.95 
PRA-43087 IBM PC ROMS lor 93 S59.95 
PRA -4 3080 Extra ribbon (2) 59 .95 

Starwriter F10 
H igh speed leller qualily prinler. 40 cps daisywhee l. 
sleek low-profile desig n (6-inch high) , Extensive bui lt-in 

word processing functions. up to 15- inch paper width 
Uses standard Diablo style printwheels , low noise for 
office environments. Centronics or seri al interface 
versions available 

PRD-22010 FIO/paraflel ________ 51195.00 

NEW! TTX - Compact Daisywheel 
Low-prof ile. contemporary design. & requires 20% to 

50% less desk space than most other daisywheel 
printers. Other features include dual interface (RS232 & 

centro ni cs parallel ), built-in adjustab le pin feed forms 
gUide. & compa tibi lity with Wor-dslar pri nt control 
commands. including underline. bold print, su per & 

sLlb-script etc 

PRO-44010 'TTX 1014 5599.95 

Silver Reed EXP-550 
Economical Daisywheel printer with 200 words per 
minule ( 18 cps) . full 15-inch platen . Diabl0630 proia cal. 
10. 12. 15 p i tch or proportiona l printing. Veryquiel. very 

reliable: a bargain in the under S1000.00 leiter quality 
printer market 

PRO-52001 Paralfel. Lisl 895.00 $669.00 
PRO-52002 Serial. Lisl 995.00 ______ S775.00 

PRA -52000 Trac/or. Lisl 159.95 $129.00 

Comrex CR-II 
Best buy in letter qua lity printers . NEW! fro m Comrex! 
ful l featured leller qualily print er. FREE' 5K buffer. Logic 

seeking bi-directional printing . boldface proportional 
spacing . doub le-strike. backspace. underling, true 

super SCript and sub script. drop in daisywheel cartridge 

PRD-11101 CR-II paralfel 5499.00 
PRD-11102 C R-II serial S589.95 
PRA-11100 Traclor opllon 5119.95 
PRA-99700 CUI sheel leeder 5199.95 

Printer Pals - FMJ 
Desk top printer stand and paper rack . Fits all printers 

PRA-99080 10" printer pal $29.95 
PRA-99100 15" printer pal $39.95 
PRA-99700 lor feller quality $49.95 

PRINTER CABLES 

Standard cables for Epson . Okidata . or any Centronics 
type printer 

WCA-3636A Cenlronics 10 Cenlronics ____ 529.95 
WCA -2536A IBM 10 Cenlronics 539.95 

Place Orders Toll Free! 
Continental U.S.A. Inside California 

(800) 421-5500 (800) 262-1710 

Universal Printer Stand 
Free standing de luxe printer stand with ch rome plated 

paper catc h. Un iversal mounting for all 15-inch carriage 
dot matrix and leller qual,ly prinlers. Lisl Price $129.95 
31 Ibs 

FRN -9000 Deluxe prinler stand _ _____ 569.95 

Video Monitors 
Taxan Monitors 
18 MHz 800 lines per inch . ideal fo r 80 column operalion 

VDM-821210 12" Amber 5139.00 
VOM-821220 12" Green S139.00 

Taxan RGB Vision 
Apple and IBM compatible RGB color. Now you can have 
Ihe qual ily of an RGB color monitor for your Apple I II . IBM. 
or Apple II in your chOice o f medium or super high 
resolution . Both of these units feature an 18MHz 
bandwidth l inear video amp li fie r for limitless color variety 
and best picture quality in text and graphics. 
The RGB-Vision I. wi t h 280 lines horizontal resolution is 
suitable for most demanding applications. your choice 
shou ld be Ihe Super-high reso lulion RGB-Vis ion III 
with 630 line resolution 

VOC-821210 RGB-Vision I 5369.00 
VOC-821230 RGB -Vision Ifl S649.00 
VOA-821200 Apple If RGB card $129.00 
VDA-821210 IBM PC cable 19.00 
VOA-821220 Apple III cable $19.00 
VDA-821200 Apple If card & cable S129.00 
VOA-821230 Apple Ife & 80 Column Card __ $179.00 

Taxan Color Monitor 
Composite color monitor with audio, 13-inch/ 400 lin e 
screen 

VDC-821205 Color monilor _______ $399.00 

12 inch Green Screen - ZENITH 
15 M Hz. 40 or 80 column 

VOM-201201 12" green _ _______ $94.95 

NEW! SMART TERMINAL - TTX 
The new TTX 3000 is an intelligent, economical . full­
feature terminal designed to be expanded into a full 
computer . It has more fea tures and is priced lower than 
sim ilar units from ADDS. LS I. 'Hazelt ine. and Televideo 
In addition to all the built-in features . there is also space 
inside the unit for a 6 x 12 inch Sing le board computer. and 
provisions for mounting two half height 5 1/-1 inch disk 
dr ives (and sufficient power supply current to run th e 
add-ins) . The delached keyboard fealures 95 keys, with 
numeric keypad and 10 fu nction keys. Sc reen is designed 
to t i lt an d sw ivel for comfortable viewi ng . Emu late TV 925 

VDT-461201 TTX-3000 _________ S469.00 

Circle 243 on inquiry card . 

Los Angeles Area 

(213) 973-7707 

\ 



650 BYTE October 1983 

2101 
5101 
2102·1 
2102l·4 
2102l·2 
2111 
2112 
2114 
2114·25 
2114l·4 
2114l·3 
2114l·2 
2147 
TMS4044-4 
TMS4044·3 
TMS4044·2 
MK4118 
TMM2016·200 
TMM2016·150 
TMM2016·100 
HM6116·4 
HM6116·3 
HM6116·2 
HM6116lp·4 
HM6116lp·3 
HM6116lp·2 
Z·6132 

STATIC RAMS 

258 x 4 (45onll 
256 x 4 (450nl (cmol) 

1024 x 1 (450nl 
1024 x 1 (450nl (lP) 
1024 x 1 (250nl (lP) 
258 x 4 (45onll 
256 x 4 (450ns 

1024 x 4 (450nl 
1024 X 4 250nl 
10241 4 !450nl (lP) 
1024 X 4 (300ns) (lP) 
1024 X 4 (200nl) (lP) 
4096 X 1 (55nl) 
4096 X 1 (450nl) 
4096 X 1 (300nl) 
4096 x 1 (200nl) 
10241 8 (250nl) 
2048 X 8 (200nl) 
2048 X 8 (l50nl) 
2048 X 8 (l00nl\ 
2048 X 8 (200nl (cmol) 

2048 X 8 120nl (cmol 2048x 8 !150"1 (cmos! 

2048 X 8 200nl (cmol (lP 
2048 X 8 150nl cmOI (lP 
2048 X 8 !120nl !cmOI\(lP! 
4096x 8 (300nl) (Qslal) 

1.90 
3.90 
.88 
.98 

1.45 
2.45 
2.95 

8/9.90 
8/9.95 

8ft1.95 
8tl2.45 
8tl2.95 

4.90 
3.45 
3.95 
4.45 
9.90 
4.10 
4.90 
6.10 
4.70 
4.90 
8.90 
5.90 
6.90 
9.95 

33.95 

lP = Low Power Qslal = Quall·SlaUc 

TMS4027 
UPD411 
MM5280 
MK4108 
MM5298 
4116·300 
4116·250 
4116·200 
4116·150 
4116·120 
2118 
4164·200 
4164·150 

1702 
2708 
2758 
2716 
2716·1 
TMS2516 
TMS2716 
TMS2532 
2732 
2732·250 
2732·200 
2764 
2764·250 
2764·200 
TMS2564 
MC68764 
27128 

74LSOO 
74LSOl 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LSll 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS63 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 
74LS9l 

DYNAMIC RAMS 
4096 X 1 (250n&) 
4096 X 1 (300ns) 
4096 X 1 (300ns) 

8192 X 1 (250nl 
8192 x 1 (200nSI 

16384 x 1 (300nl 
16384 X 1(250nl 
16384 x 1 (200nl 

16384 x 1(120nl 
16384 x l(l50nll 

16384 x 1(150nl (5v) 
65536 x 1 (200nl (5v) 
65536 x 1(150nl) (5v) 

5V = lingle 5 voillupply 

EPROMS 
258 x 8 (lUI) 

10241 81450nll 1024 x 8 450n& (5v) 
2048 x 8 450nl (5v) 
2048 x 8 350nl (5v) 
2048 x 8 450nl (5v) 

2048 x 8 145onl! 
4096 x 8 450nl !5V) 
4096 x 8 450nl 5v) 
4096 x 8 250nl) 5v) 
4096 x 8 (200nl (5v) 
8192 x 8 !450nl (5v) 
8192 x 8 250nl (5v) 
8192 x 8 200nl (5v) 
8192 x 8 450nl (5v) 
8192 x 8 450nl (5v)(24 pin) 
16384 x 8 all 

5v = Sing I. 5 Volt Supply 

74LSOO 
.23 74LS173 
.24 74LS174 
.24 74LS175 
.24 74LS181 
.23 74LS189 
.24 74LS190 
.27 74LS191 
.28 74LS192 
.24 74LS193 
.34 74LS194 
.34 74LS195 
.44 74LS196 
.58 74LS197 
.34 74LS221 
.24 74LS240 
.28 74LS241 
.24 74LS242 
.28 74LS243 
.28 74LS244 
.34 74LS245 
.24 74LS247 
.28 74LS248 
.54 74LS249 
.34 74LS251 
.34 74LS253 
.24 74LS257 
.48 74LS258 
.74 74LS259 
.74 74LS260 
.74 74LS266 
.24 74LS273 
.28 74LS275 
.28 74LS279 

1.20 74LS280 
.38 74LS283 
.34 74LS290 
.38 74LS293 
.38 74LS295 
.48 74LS298 
.59 74LS299 
.68 74LS323 
.38 74LS324 
.54 74LS352 
.88 74LS353 

1.95 
2.95 
2.95 
1.90 
1.80 

8ftO.75 
8ftO.95 
8m.95 
8ft3.95 
8/28.95 

4.90 
5.90 
6.90 

4.45 
3.90 
5.90 
3.90 
5.90 
5.45 
7.90 
5.90 
4.90 
8.90 

10.95 
9.90 

13.95 
23.95 
16.95 
38.95 

Call 

.88 

.54 

.54 
2.10 
8 .90 

.88 

.88 

.78 

.78 

.68 

.68 

.78 

.78 

.88 

.94 

.98 

.98 

.98 
1.25 
1.45 

.74 
.98 
.98 
.58 
.58 
.58 
.58 

2.70 
.58 
.54 

1.45 
3.30 

.48 
1.95 

.68 

.88 

.88 

.98 

.88 
1.70 
3.45 
1.70 
1.25 
1.25 

iii 

74LS92 .54 74LS363 1.30 
74LS93 .54 74LS364 1.90 
74LS95 .74 74LS365 .48 
74LS96 .88 74LS366 .48 
74LS107 .38 74LS367 .44 
74LS109 .38 74LS368 .44 
74LSl12 .38 74LS373 1.35 
74LSl13 .38 74LS374 1.35 
74LSl14 .38 74LS377 1.35 
74LS122 .44 74LS378 1.13 
74LS123 .78 74LS379 1.30 
74LS124 2.85 74LS385 1.85 
74LS125 .48 74LS386 .44 
74LS126 .48 74LS390 1.15 
74LS132 .58 74LS393 1.15 
74LS133 .58 74LS395 1.15 
74LS136 .38 74LS399 1.45 
74LS137 .98 74LS424 2.90 
74LS138 .54 74LS447 .36 
74LS139 .54 74LS490 1.90 
74LS145 1.15 74LS624 3.95 
74LS147 2.45 74LS640 2.15 
74LS148 1.30 74LS645 2.15 
74LS151 .54 74LS668 1.65 
74LS153 .54 74LS669 1.85 
74LS154 1.85 74LS670 1.45 
74LS155 .68 74LS674 9.60 
74LS156 .68 74LS682 3.15 
74LS157 .64 74LS683 3.15 
74LS158 .58 74LS684 3.15 
74LS160 .68 74LS685 3.15 
74LS161 .64 74LS688 2.35 
74LS162 .68 74LS689 3.15 
74LS163 .64 74LS783 23 .95 
74LS164 .68 81LS95 1.45 
74LS165 .94 81 LS96 1.45 
74LS166 1.90 81 LS97 1.45 
74LS166 1.70 81 LS98 1.45 
74LS169 1.70 25LS2521 2.75 
74LS170 1.45 25LS2569 4.20 

6500 
lMHZ 

6502 . . .. • . ... •. ... . . .. .. ... . .. • . • .... 4.90 
6504 .... . ... . . ....... . .. ....• . •.• . . .. 6.90 
6505 .... . . .. . • .. .• .. • . . .• .•.• .• • . .... 8 .90 
6507 .. . . ..• ........ ..• .. . ...•.. . •.. .. 9.90 
6520 . ... •.. ... ...•. • . . .. •.•.• ..•..... 4.30 
6522 .......•. .. • . . ....•. •...... . . ... . 7.90 
6532 .. .. . . ... ....•.•.. . ...•.•.. ... ... 9.90 
6545 .... . . .• . . ... .. ... .. .. . ..•.. .... 21 .50 
6551 .. . ... ... .. ..... ..... ..•.•. •... . 10.85 

2MHZ 
6502A . .. . . . ..... .... ... . . .•. .. ..... .. 6.90 
6522A . ... .. . . ... .. ... .... . .. . ..... . . . 9.90 
6532A .. . ....•. ..•.•.. .... •... . • .. ... 10.95 
6545A . . . . .. . ... . . . .. .... ... ... . ... .. 26.95 
6551A .......... .. . ................. . 10.95 

3MHZ 
65028 .. . . ..... . . .... . . .... . ...•. ... . 13.95 

6800 
68000 . . ..•. . .... .. ... ..... .. •. • ... .. 58.95 
6800 . . . ..•.. ..... ...... .. . .. . . . .... .. 3.90 
6802 .... .... •.. • .• . . .... . . • .. ... ..... 7.90 
6808 . ..... • . . • .• . . .. . .•.•.. . . • ... .. . 12.90 
6809E . .... .. . •.•.• ... . •. . .. . .• ... . .. 18.95 
6809 ... . . . .. . .. . .. . . .... • .. . . . .... .. 10.95 
6810 .... . •. .• .... ... • . • .. .. •. ..•.. ... 2.90 
6820 . . . . . . •... .. •. • . . . ... •.. ..... .. .. 4.30 
6821 .. ...• .... . .. . • . .. . •. •. ... .. ..... 3.20 
6828 . .... . ..... •... . . . • .. .. . .•..... . 13.95 
6840 . .. . .• . • . •. . .. • . .....• . .. .. ..... 11 .95 
6843 . .. ..... . . • .... .. •... . •.• . . . ... . 33.95 
6844 . . .... •.• .• . . .. . ....• . • .. ... .... 24.95 
6845 . ... ... ..•..... . . .... • .. . .. ..... 13.95 
6847 .. . .. . .•.•. • . ... • . ... •. ... . .... . 10.95 
6850 . . . . .. . .. . •.•.. .. •.... • . . . . . . .. .. 3.20 
6852 ... ..... . . ... . .......... . ........ 15.70 
6860 ... .. .•. . .... ..• .. . . • ..•...... . .. 9.90 
6862 .. ... •... • . .•.•..• ... . • .... ..... 10.95 
6875 . . . . . . • .• . .. . •. .. .... •. . .... . .... 6.90 
6880 . . .. . . • .•.. . ... . • .... ....... . . . .. 2.20 
6883 .. .... .. .... .. . .. ..... . .... . .... 21.95 
68047 . . .. .. .. . . . . . . . . . ..... . ....... . 23.95 
68488 .. . . .. .... . . ...... .. . . . . ... .... 18.95 

6800 lMHZ 
68800 ... . .... . . .. .. ..... .. . . . ..... . .. 9 .95 
68802 ... .... . .. .. ... ......... .. ..... 21 .25 
68809E ........•.•. .. . • . . •. •.• . • . . . . . 28.95 
68809 ..... . ... •. ... • ..... .•. • . . ... . . 28.95 
68810 . . . ..... . • ....• . • . . .. • . . . . . ... . . 6.90 
68821 .. . .•... . • .. . .• . . ..•.• ...• . . . . .. 6 .90 
68845 ............ .... .. . .. .... ..... . 18.95 
68850 .. .. . .. . . .. ... .... . ............. 5.90 

8000 
8035 .... .. . . .. . .... .. . .. .. ....... .. . . 5 .90 
8039 . . ... . ..... .. . . ..... .....•....... 6.90 
INS·8060 .. .. ... . . . . • . . . . . . •. .•....... 16.95 
INS·8073 ... .•.• .• . .. . •. . .. .. . •. .. ... 23.95 
8080 . . ... .. .• . ... . ...• . ... . .. .. . . .... 3.90 
8085 ....... .• .•. . • . • .• .... . .. .. . . .... 5.90 
8085A·2 . . .. •.. . . •... • .. . . • .. . ... .. . . 10.95 
8086 ....... .. . • . .. .. .• . .•. ... ....... 28.95 
8087 . . .. .. • . • .• . •. .• .... . .. •. • ..... . CALL 
8088 . . .... .. .. • .. . .• .. . .. . .•... . .. . . 38.95 
8089 .... .. . . . . • . ..... . . . . • .. . •. . ... . 88.95 
8155 . ....... .. • .. .. • .... . .. .... . .. ... 6.90 
8155·2 ... . .... .. •... .•.... . .•... ...... 7.90 
8156 ..... . • .• . . . . • ....• . •.. . . . . .. . . .. 6.90 
8185 ... . .. •. • .. •.•..•.•.•. • ......... 28.95 
8185·2 .. .....• .. • . • ... .. .•. . ..... .... 38.95 
8741 .... .. ...... .. .... . ..... . ...... . 38.95 
8748 . . ... . ... . . .. . ... .•. .. ...... . ... 23.95 

... 8755 ...... ... . . .................. . . . 23.95 

Circle 158 on inquiry card. 

I' 
I' 



8200 
8202 ....•................ . ..... . .... 23.95 
8203 ... . • .. . ......... . .. .. ..... . .... 38.95 
8205 ....•..... •. .•.. . ... . .•.. . .• ... . . 3.45 
8212 ...•.. . .....•.•.•.. . ..... .. . .. ... 1.75 
8214 ......•......•.•. . ..•...... • . .. . . 3.80 
8216 .. .. ...... . ...................... 1.70 
8224 .... . .• . ... . .•......• ..... .• . . .. . 2.20 
8226 .... . . .. . ... .. ...... . . ...... .... . 1.75 
8228 ................ .......... .. .... . 3.45 
8237 ........ • . •. .....•. •. ...•. • . •. .. 18.95 
8237·5 . .. . .... •.•. • .... . . • ....•.• . •.. 20.95 
8238 .. . . . ..... . •.• .. .. . . • .. . .. . ... ... 4.45 
8243 . ........ • . . . .. . • . . ... .. . . ....... 4.40 
8250 . ....... .• . • . .. . • . •. ..... • ....... 9.95 
8251 . ....... .. ... ...•........•....... 4.45 
8253 . ..... .. . ... ... .•. . . . . .. .... .... . 6.90 
8253·5 .. . . . . • . • . ...• . . .. ....•.. . . .. . . . 7.90 
8255 ... . .. .. . . . •.•.. . . • .• .. . .. .. . .. . . 4.45 
8255·5 .... .. . ... . • . .. . . .•. .. ...... . .. 5.20 
8257 . .... • .• .. ....• .. . . .... •. ... • .•.. 7.90 
8257·5 . . ... .• .• .... . ....... .. •. ..••... 8.90 
8259 . ..... .. .• ...... • ....• . . . •. ... .. . 6 .85 
8259·5 . . ..•.... •.• ' . •. • .. ..• .• . . .. .. . .. 7.45 
8271 .....•.• .•. .... .• . •.. .. . . •... .. . 38.95 
8272 ... . ... • . • .. . ... • . . . . .... • ...•.. 38.95 
8275 ....... •. . ... ... . .. .. .... • ..••.. 28.95 
8279 ......... •.. .. • ........ • .. . .•.... 8.90 
8279·5 .. . .. .. ... . ... ... . .. . .. • .. ... .. 9.00 
8272 . . . . . . ...... . .......... . .. ....... 6.45 
8283 ... . . . . • . . .. •. • . •.. .. ... ...• . . ... 6 .45 
8284 ... .... ............. . .... . .. . ... . 5.45 
8286 ....... • ....•.•. • . • . ..... . .• .. . .. 6.45 
8287 .... .• . . .. . . ..•.•.•......•....... 6.45 
8288 .....•. . .. . .•.•.• . . . . . . • .• . .. ... 24.00 
8289 . .. .. • ... ..... .. ...... .•.•. . ... . 48.95 

Z-80 
2.5 Mhz 

Z80·CPU ....•.. . ............. .• . .. .. •• 3.90 
Z80·CTC .. ..... .. . ... . ... . ... .. ... .... 4.45 
Z80·DART ....•.•.•..•.. ..• • ...•... . ... 9.95 
Z80·DMA .. . .... • ........•.•....• . .. . 13.95 
Z80·P10 .........•........ • ........... 4.45 
Z80·S10/0 .. . ........ .. . . ............. 15.95 
Z80·S10/l .. • ..•.• .. .... . ....... . •. . .. 15.95 
Z80-S10/2 .......... ............ .. •.. . . 15.95 
Z80-S10/9 ............. . .... .. . . ... .. . 15.95 

4.0 Mhz 
Z80A·CPU ..... ....... . . . .. . .......... . 4.90 
Z80A·CTC . ... . . .. . .. .. .... ... . .. . . .... 4.90 
Z80A-DART .......... . ..... .... .... ... 10.95 
Z80A-DMA ....• .. . ...•.• . . . . . ... .. ... 15.95 
Z80A-P10 ........ . .. . ..... .... ... ..... 4.90 
Z80A-S10/0 . .... ... . ... .. .... .. .... .. . 15.95 
Z80A·S1011 .. . .... .. • .•......• . ... .. .. 15.95 
Z80A-S10/2 . .............. .... ...... .. 15.95 
Z80A-S10/9 ............... . . ... ....... 15.95 

6.0 Mhz 
Z80S-CPU .. ... . ....... .............. 12.95 
Z80S-CTC ........... . .. .....•.•... . .. 12.95 
Z80S·P10 ........... ...... .... ...... . 12.95 
Z80S·DART ................ .. .. .. ..... 18.95 

ZILOG 
Z6132 ...... . .... ...... .... . .•. • .. . . . 33.95 
Z8671 ............. . . ..... ... ... . . . .. 38.95 

DISC CONTROLLERS 
1771 ......... . .. ......... . '. , ... , ... . 15.95 
1791 ... ,." .. ,', .. , ... ... . . . . .... . .. 23.95 
1793 .. .• , .... ,.' •. • , •....•. •. ...... . 25.95 
1795 .. ,., ..... . . •. • . • ... . .. ..•. ..... 48 .95 
1797 ... . ... . ... . , . •. . , .. , .. •... . .. . . 48.95 
2791 .. .. , . " ... ,', . " • .. . •.... .. .. .. 53.95 
2793 ..... . . , • . •. •... .. .. . •... • • ..... 53.95 
2795 . .. . .. .•. ... , . . .• ' ... , ... , . . .. . . 58.95 
2797 ..... .. . .. .. ....• .. .. ..•.. ... . .. 58.95 
6843 . .. , . . .... . .•. • . . ..... .•.• ...... 33.95 
8272 . .. , ... • ...... •.. .... ', . .• . .. .. . 38,95 
UPD765 .. .. • ...... • . . ......•. . . .. . .. 38.95 
MS8876 ....... , ........ . .. .. ... ..... . 28.95 
MS8877 ' ... , . . • . , . ... . ...• ..... , ... . 33.95 
1691 . ... ... , ................ ... ..... 16.95 
2143 .... .. . , ........... .. .. . . .. ...... 17.95 

UARTS 
AY3-1014 , , ... , , ... . , . ... . . . .. .. • , .. , , . 6.90 
AY5-1013 . . ... .. ... . . ... , , .. , , . .. , . .... 3.90 
AY3-1015 , .... . . .. . • , • . • , , . , .. • ..... ... 6.90 
PT-1472 . , ... , , . . .... . . . ............... 9.90 
TR1602 , ... , , , ..... , ..•......•........ 3.90 
2350 , .. , .... • ...... . .•.•... , •. • , . . , .. 9.90 
2651 . . , ..... ... .... , .•.• , .. ', . • , .... . 8.90 
TMS6011 , , ... , .•.•...... . .•. , ... , .. , .. 5.90 
IM6402 ,., . •. • , . .. .. ..• . .. .. , .. •. ..... 7.90 
IM6403 .. ...... . . • ' ... ....•....... . ... 8.90 
INS8250 . .. . ... . . . ...... . ... ......... . 9.95 

INTERFACE 
8T26 ............. , . .. .... ... ... , ... . , 1.54 
8T28 ...... " ... , ... . .. , ...... . . .. .... 1.84 
8T95 .. ...•. , .. • . • , . ..•.. • . •. . . . , .. , . . .88 
8T96 ........ ' ... . .... .......... , ... .. . 88 
8T97 ...... . ....... , .. .. . ... ..... , ..... 88 
8T98 , , , , .. . • ....•. •. , . . . . • . . • . • . . . . . . .88 
DM8131 ., .. , .... , •.•....•. . , .. , • , . .. . . 2.90 
DP8304 . . , .... , •.• , .....•....•.• . ... . . 2 .24 
DS8835 ... . .. , ..•. , , .. . •. .. .•.• . . .. ... 1.94 

... DS8836 .. , ."." . • , • ... , ... ..... . ... . . .98 

Circle 158 on inquiry card . 

VOLTAGE REGULATORS 
7805T .74 7905T .84 
78M05C .34 7908T .84 
7808T .74 7912T .84 
7812T .74 7915T .84 
7815T .74 7924T .84 
7824T .74 7905K 1.44 
7805K 1,34 7912K 1.44 
7812K 1.34 79l5K 1.44 
7815K 1.34 7924K 1,44 
7824K 1,34 79105 .78 
78105 .68 79112 .78 
78112 .68 79115 .78 
78115 .68 LM323K 4.90 
78H05K 9.90 UA78S40 1.90 
78H12K 9.90 

C,T = TO-220 K = TO-3 l = TO-92 

DIP SWITCHES 
4 POSITION . . . .. . . .. . .. . .. . .. . . . . . . . ... .84 
5 POSITION ............ ... ............. .89 
6 POSITION ,.......... . ................ .89 
7 POSITION .......... .. . .... . . . . . . .. ... .94 
8 POSITION ...... . ...................... 94 

ICSOCKETS 
1-99 100 

8 pin ST .12 .10 
14 pin ST .14 .11 
16 pin ST .16 .12 
18 pin ST .19 .17 
20 pin ST .28 .26 
22 pin ST .29 .26 
24 pin ST .29 .26 
28plnST .39 .31 
40plnST .48 .38 
64plnST 4.20 call 

ST = SOLDERTAIL 
8plnWW .58 .48 

14plnWW .68 .51 
16plnWW .68 .57 
18plnWW .98 .89 
20plnWW 1.04 .97 
22plnWW 1.34 1.23 
24 pin WW 1.44 1.30 
28plnWW 1.64 1.44 
40 pin WW 1.94 1.75 

WW = WIREWRAP 
16 pin ZIF 6.70 cali 
24 pin ZIF 9.90 call 
28 pin ZIF 9.95 call 

ZIF = TEXTOOl (Zero Inaertlon Force) 

CRYSTALS 
32.768khz . .. . .. . . . ................ . ... 1.90 
1.0mhz .. .. . . ...... ....... .... ..... . . 4.~1) 
1.8432 . . .. . .......... . .. . . .... ...... . 4.90 
2.0 .. . ..... . .. . . . .• .. . . .. ... .•.•... . 3.90 
2.097152 . . ...• . • ... . . • ... .• . . . . ..... . 3.90 
2.4576 ............•....•.•... . ...... 3.90 
3.2768 .•. .. . . . . .•. • ......• ..•...... . 3.90 
3 .579535 . .. .....•. • . . .. • . • .......... 3.90 
4 .0 .... . . .. .....•. • .. ..• . • .......... 3.90 
5.0 ......... . ................ . . . .... 3.90 
5.0688 . .. . .. .. •.•.•. ...•.•... ,", ... 3.90 
5.185 . , , , ... , , ...... ' , , .... ' , , , , ..... 3.90 
5.7143 , , , .. . , , , •.• , • , , , , • , • , , , , , , .. .. 3.90 
6,0 ." . .. ," •.•.• ' ." " •.• '. ', .. , .. , 3.90 
6.144 " , . .. , ....... . ,', .. , " ", ..... , 3.90 
6.5536 . .. ," • .•. • ' . ,." • .• , .. ,.,"', 3,90 
8.0 " ... , ' , . •.• '. ' • . . " . , • .. . ,', .. , ' 3,90 

10.0" . .. , ", ... . .. ,", .... . .. .. ,.", , 3,90 
10.738635 ,. " ... . , . , . . .. , .. . ....... ". 3.90 
14.31818 . . . , .. •. .. , .... ,', . . . ..... , . , . 3.90 
15.0 " . .. " .. . . . " . .... , .. ... . .. .. . " ,3,90 
16.0 , ..... , . • . .. •. .. .. . • , . . . ..... , . , , . 3.90 
17.430 . . . , • .• ... . . .. . , , .. . . . .... , . , , , . 3.90 
18.0 ..... , ..•.• , ... . , , , .. . , . . , . . , , . , . . 3.90 
18.432 , , . ...•... . ....... ....... , .. .. .. 3.90 
20.0 .. ..... • ....... ........ ,., •...... 3.90 
22.1184 .......................... . .... 3.90 
32.0 ...... ... . .... . . ....... . " ...... ' 3.90 

RESISTORS 
\4 WATT 5- CARBON FILM ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

50PCS ... . . ..... , .. .......... . . . " .... 1.25 
100 PCS .. , , .. . . . ....... , .... , , .. , , .... 2.00 
1000 PCS . . . . .. . ... , , . . . . .. . . . . . . . . . .. 15.00 

APPLE ACCESSORIES 
80 Column Card , ... 
16KCard , 

129.95 
42.50 

~,.-~ 
Power Supply .... . . . . .. .. . 84,95 
RF Mod , . , . , , . , , . , , , , ........ . .... . , , , 24.95 
Joy Slick (Apple II) .... .. .... . ............ 29.95 
Paddles Apple . . . . . . . . . .. . .. .. .. .. . . . . . .. 9.95 
Z80 Card . . . . . . . . . . . . . . . .. .. 129.95 
SCRG Switch·A-Slot 
Paddle Adapple . 
Extend·A Slot . 

19.95 
.., •...... .. . 24.95 

19.95 
Disk Drive ............... • . 
Controlier Card . 

., 224.95 

. . . 69.95 

51/4" DISKETTES 
ATHANA OR NASHUA 

SSSD . . . ............... ............. . 18.95 
5500 ......... . ........... . ..... .. .. 22.95 
0500 .. .. ..•........... . ............ 27.95 

PERISOFT 
ACCESSORIES FOR APPLE II & lie 
ALL WITH 1 YEAR WARRANTY BY 

PRINTERLINK 
CENTRONICS 

PARALLEL INTERFACE 
• Simple to use - No configuring required 

• Use with any centronics printer - EPSON, 
OKIDATA, etc. 

• Includes Cable & Manual 

$5800 

MESSENGER 
SERIAL INTERFACE 

• Connects to any RS-232 serial device 
• 8 switch selectable drivers for printers, 

terminals and modems 
• Includes Cable & Manual 

$9800 

TIMELINK 
REAL TIME CLOCK 

• Applications in file management, word 
processing, communications, etc. 

• Exclusive Alarm Clock feature 
• Battery recharges automatically 

$8300 

NEW BUFFERLINK 
ADD-ON PRINTER BUFFER 

• No more waiting for printed output 
• Connects easily to any parallel interface 

• Expandable from 16K to 64K 

$13800 (16K) 

The Flip Sort™ 
The new Flip Sort™ has all the fine qualities of 
the original Flip Sort™, with some added bene­
fits. Along with a new design, capacity has in­
creased 50%, to hold 75 diskettes and the 
price is more reasonable than ever. $19.95 ea. 

e·-- -

.--

The Flip Sort Plus™ 
The Flip Sort Plus™ adds new dimensions to 
storage. Designed with similar elegant lines as 
the original Flip Sort™, in a transparent 
smoked acrylic. The Flip Sort Plus™ has a stor­
age capacity of over 100 diskettes and has a/l 
the outstanding features you have come to ex­
pect from the flip sort Family. 24.95 each 

DoKa 
2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
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PERSONAL I PORTABLE SYSTEMS 

Franklin 
Ace1000w / color . 
Ace 1200w/ Drive ., 

Apple 
liE , , " """ 
II E 5tarter 5ystem 

IBM 
IBMPC 64K Keyboard , 1 Drive 
IBMPCXT . , , .. , .. ",. 
Call for all Configurations 

Kayproll , 
Kaypro 4 , , , , . 
Kaypro 10 . , 

Kaypro 

Columbia 
1600·1 2 320K Drives , 

Eagle 
Eagle I!. 

Corona 
portable 1 Drive , , , , , 
Desk Top computer , 

" . Ca ll 
. Call 

5 990 
1395 

51995 
4595 

" , 51450 
1850 
2595 

, , , ,52395 

51895 

. . 51995 
2295 

APPLE, FRA~KLlN 
ACCeSSOries 

Advanced Logic Systems 
Cpm 3,0 Card '" ' , , , , . 5 299 
ZCard CPM Card 139 

RF Modulator , 
Astar 

Gibson 
, , ,, 5 18 

Light pen for Apple II & II E 5 249 

Kensington 
SystemSaver / Fan&Surge . "" ,5 69 

Micro Max 
Viewmax80Ew/64KofRamExp,t0128K ,. 5149 

Micro soft products 
Softcard w I cpm 
16 K Card , . , " . 
Premium pack , 

Micro Tek 
Ram1616Kcard , , " , . .. . , 
Call for Other Microtek pricing 

Joystick .. ,.,' 
Joystick IIBM) , 

Videoterm , 

serial Interface 

Kraft 

Videx 

CCS 

TG products 
Joystick 
Paddles . " 
Selecta Port 

LOW PRICED 

5 239 
65 

469 

, , , , ,5 49 

, ,5 42 
45 

5 209 

. 5 119 

39 
28 
38 

Hi Quality DISKETTES 
5%" Disks 

Sgl Side / Dbl Density , , 
Obi Side I Obi Density , 

8" Disks 
6~1~~~/~~I~~~s~i~ • ' . 
All Disks come w i Reinforced Hub, 
5 yr warranty and not bulk packed, 

" , 517abox 
27 abox 

, , ,S28a box 
34a box 

Advanced Access 
Smoked Plexiglass Diskette Tub Holds80 . 
8 " version . 

omputer 
Components 

Unlimited 

IBM PC ACCESSORIES 

Ast Research 
10 + Serial port & Clock Calender . 
Combo + 64KSerial, Parralel & c/c 
Mega + 64KSerialc / c . 
Mega Pak . , , , .. , , .. , , 
Expands Mega + to 512K , 

Maynard 

, 5 119 
269 
269 
256 
289 

FDC Disk Controller " " "" ". "" 5 1 55 
FDC / PPDiskControllerw / par. port 205 
FDC/SPDiskControllerw/ser. port 225 

Quadram 
Quad Link . , , , ., , , , ,5 495 

Tandon 
TM 100·2132DK Drive) 5 225 

V2 Disk Drive 
SlimlineDiskDrive , "" """ ,5 205 

Expansion Ram 
4164,200NS ,, 6ea.9for5 50 

USI 
Multi Display Card , ", 5 340 

MODEMS 
Hayes Micro Computer 

300Baud Smart Modem , . 5 199 
1200Baud Smart Modem . , 499 
Micro Modem II ".",,""'"'''' 259 
Micro Modem II w I Terminal package 279 

Novation 
J·Cat300Baud 5 119 
Apple Cat II . , 269 

5V4" & 8 " DISK DRIVES 

Siemans 
FDD100·8D 8" Sgll Obi Den 

Mitsubishi 
2894·63 Dbl l Obi Den 

Shugart 
5A801RSgi / DbiDen , 
5A851 R DbllDbl Den . 

Tandon 
TM 100·1160K 
TM100·2320K ., .. ," 
TM 101·4 quad Density , , 
TM848·1 Sgl / DblDen , , 
TM 848·2 Dbl / Dbl Den , 

DISK DRIVES 

, . , 5 169 

5 389 

.5 355 
469 

",, 5160 
225 
339 
359 
435 

FOR APPLE & FRANKLIN 

5up·S, , . 
Controller . 

Elite I , 
Elitell , 

Super 5 

Rana Systems 

Elite III , , , , , , , , " "'" 
.Add 579 for Controller 

Micro Sci 
A·2 , .. , .. ,"', .. '" 
' Add 570 for Controller 

Quentin Research 
Apple Mate , , 
Controller . , 

, , 5 209 
69 

, , ,5 249 
399 
499 

. 5 219 

5 219 
60 

DISK DRIVE CABINETS 
5 %" Cabinets 

Sgl Cabinet w i pwr. supply " , , , , , , 5 55 
Dua l Cabinetsw / pwrsupply , 85 

8 " Cabinets 
SglCabinetsw / fan & pwr, supply . , , 
DuaICabinetsw / fan&pwr,supply , 

800-847-1718 
OUTSIDE CALIFORNIA 

NEW RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 

MAIL ORDER: 
P.O. Box 1936 
Hawthorne, CA 90250 

,0 

VIDEO DISPLAY MONITORS 

USI 
PI 1 19" Amber HiReS) 
PI 2 19 " Green HiRes) " 
PI 3 112 " Amber HiRes) 
PI 4 112 " Green HiReS) . 

BMC 
12 AU 112 " Green! .,' , 
9191 ColorComposite 
EUN 120M HZ) , 

Zenith 

.. S 130 
120 
139 
130 

S 79 
249 
134 

ZVM123 112 " Green) , . , INew) . . .. 5 105 

Amdek 
300A , 
310A ... , ....... ,. 
Color 1 Composite , 
ColorllRGB , 

, , , . S 149 
169 
289 
429 

Princton Graphics 
PGS Hx12w / 1BMcable , '" ,5475 

Taxan 
12" Amber , 

PRINTERS 

C.ITOH 
Gorilla·Banana, so cps , 
Prowriter8510,120CpS . 
ProwriterI11550115") 
Prowriter I 5erial . 
Prowriter II Serial " , 
Starwriter F·10, 40 pu 
8600BP, 180 cps .. , .. 
PrintmasterF·10·55 , 

EpSOn 
RX·80 1120 CPS) .. 
MX·80FT 180 cps) , 
FX·80 1160 cps) , , , " , , 
FX·100 115" Carriage) , 

PC8023A 1100 CPS) ' " 
PC8025 115" Carriage) 

NEC 

Okidata 
Microline92Pl160CPS) , 
Microline 92S 1160 CPS) .... 
Microline93PI160cps, 15") 
Microline93S1160cps,15") 
Microline 82A IPar. & Serial) " 
Microline83A 115" Carriage) , 
Microline84PI200CpS) . 
Microline 845 1200 CPS) , 

Star Micronics 
Gemini 10X 1120cpS) , 
Gemini 15 1100 CPS) 
Gemini 15X , 
Delta 10 , 

,S 139 

.5 194 
~9 
649 
499 
695 

1129 
999 

1405 

, ,Call 
,Call 

'" ,Call 
Cal l 

5 399 
699 

$ 489 
599 
799 
899 
379 
629 
929 
999 

.. $ 294 
389 
489 
449 

PRINTER ACCESSORIES 
Orange Micro 

Grappler + , . , . . , , , .. , , , , . , . . 
Grappler + 16K Buffer Exp, to64K , , 
Buffer Board, works IV/Grappler + . , , , . 

Fourth Dimension 
Parallel Card & Cable Interface for Apple , 

Microtek 
Dumpling GX Graphic Printer Interface " 
DumplingGX161nterfacew/ 16KofBuf , 
Additional Buffering 16K . 

Cables 

, S 119 
179 
119 

,5 49 

$ 89 
149 

15 

IBM to Printer , , .. 
Kaypro to Printer , . , 
Osborne to printer . 

" .5 29 
29 
29 

NO Surcharge for Credit Cards 

II 1I1~ [3:~ 
mlll!cmir~cl'e 91 on inquiry card, 

Te :ustomer Service 
(213) 219-0808 
All mercll and lse new. w e accept MC visa wire 
Transfer, COD Call. Certified Check, PO s· from 
qualified firms, APO accepted Shipping 
Mlllimum 54.S0 first 5 poundS Tax: Calif ornia Res 
Only add 6' 1"" sales tax 

Prices Subject to Cilange 

Mon.-Fri. 8 a.m. to 6 p.m. 
Sat. & Sun. 10 a.m. to 5 p.m. 



5N7400N 14 19 
51lHOHI 14 19 
5111402t1 14 25 
5N74031: 14 25 
SI17404N 14 25 
51H4051j 14 25 
SI17406N 14 29 
51/740m 14 29 
5111408u 14 25 
5N740911 U 25 
5N7410N 14 25 
511741111 u 25 
SIm1211 ,. 35 
511741311 14 35 
51mull 14 49 
SI1741611 14 25 
SI:741711 14 
511742011 14 
SI/7421t1 14 
51m2211 14 
SIt7423~1 16 
S117425/1 14 
SI1742611 14 
511142m 14 

" 19 

" " " 29 
29 
25 

511742811 14 49 
511743011 14 25 
5 1H-13211 14 29 
511743711 14 25 
5117438U 14 29 
51/H39N 14 59 
5N74~01l 14 
5N74·11N 16 
5tH4421l 16 
SIH44311 16 
SI174441i 16 
St/74451/ I ii 
SN7441iti 16 
SN7447N 16 
5/H448N 16 
511745011 14 
SN745H1 14 
SN7453N 14 
Stl7454 tl 14 
SN7459A 14 
SN74601/ 14 
SN747011 14 

19 

" " 99 
99 

" 69 
69 
69 
19 

" .19 
19 

" 19 
29 

741500 14 .25 
74LSOI 14 25 
74L502 14 .25 
74lS03 14 25 
74l50'1 14 29 
74t505 14 .29 
7·H508 14 29 
14lS09 14 29 
74L510 14 29 
741511 14 35 
741512 14 35 
7415 13 14 39 
741514 14 59 
74L515 14 35 
741520 14 29 
741521 14 29 
74lS22 14 .29 
7~1.526 14 29 
741527 14 29 
HlS28 14 35 
741530 14 29 
741532 14 35 
741533 14 55 
74L537 14 35 
741538 14 35 
74lS40 14 29 
Hl542 16 55 
741547 16 15 
741548 16 75 
141549 14 75 
74LS51 14 25 
74L554 14 25 
741.555 14 29 
74L573 14 39 
741514 14 39 
741575 16 39 
74L516 16 39 
741578 14 39 
74L583 16 65 
74lS85 16 69 
741586 14 39 
74L590 14 55 

74500 35 
74502 14 35 
74S03 35 
14S04 14 45 
74S0~ 14 ~5 

7.1 508 39 
7~S09 14 39 
74510 14 35 
74511 35 
N515 14 35 
74520 14 35 
74522 14 35 
74530 14 35 
74532 14 45 
74538 14 89 
74S40 14 39 
74S51 14 35 
74564 14 39 
74565 14 39 
74574 14 55 
74586 14 .55 
745112 16 .55 
745113 14 .55 
745114 14 55 

CA30 1011 99 
CA30131l 215 
CA302311 3.25 
CA3035H 595 
CA30391l 13!:1 
CA304GN 14 89 
CA3059 tJ 14 325 

C040Q0 14 2'l 
C0400! 14 .29 
C'D4002 14 29 
C04006 14 89 
C04OO7 14 29 
C 0 4009 16 .39 
C04010 16 39 
CO~OIl 14 29 
C 0 40! 2 14 .15 
C04013 14 39 
C04014 16 79 
C040 15 16 .39 
C04016 14 39 
(1)..I017 16 75 
C[).1018 16 .19 
C1)..I019 16 39 
C[).I020 16 75 
C[).I021 16 19 
C04022 16 19 
CD4023 14 29 
C04024 14 69 
C04025 14 23 
CO~026 16 2 49 
C04027 16 45 
CO~028 16 .69 
C04029 16 19 
C04030 14 39 
C[).I034 24 1.95 
C[).I035 16 89 

Part Ha. ·· Pins Pr\CI 

Slm7211 14 .29 
511741311 14 35 
5104 74N 14 3;, 
5H7415N 16 45 
SN7416N 16 35 
5 t/7479 tl 14 4.95 
510'14801/ 14 69 
SIIH82N 14 119 
51/148311 16 59 
511148511 16 59 
510'14861/ 14 35 
S1/14891/ 16 225 
SN 7 490 ~l 14 39 
S~j] 49111 14 59 
SN74921/ 14 39 
5117493N 14 39 
5tl 749 411 14 69 
51/74951/ 14 49 
5N74961' 16 .49 
511149111 16 275 
51174100N 24 149 
51U4104t1 14 89 
5N74 10511 14 .89 

S N741 07N 14 .29 
S N 74 109 N 16 .39 
51174116tl 24 149 
S11 74 1211/ 14 39 
51/74 12211 14 55 
51174123N 16 49 
5/0412511 14 45 
SN74126N 14 45 
5N741 32N 14 .19 
SIH4136N 14 69 
5N74141N 16 69 
5t174 14211 16 2.95 
5/17414 311 24 2.95 
SN7414·W 24 2.95 
St/74145N 16 .59 
5/1741 4711 16 U9 
5104146N 16 119 
5N741 50tl 24 119 
5 10'741 5 \1>1 16 59 
SN74152N 14 .59 
5N74153N 16 59 
5N74154N 24 1.25 
SI114155N 16 .5~ 

39 
39 

.39 
39 
39 
<9 
79 

" <9 

" " 39 
74LSI38 59 
74L5139 59 
7415151 59 
14L5153 59 
74l515~ 99 
14lS 155 69 
l4l5156 69 
7415157 69 
7Jl5158 59 
7415160 69 
7415161 69 
7415162 69 
14lS163 69 
74L5164 69 
74L5165 119 
74L5168 119 
14L5169 119 
74L5110 149 
7415113 69 
7415174 59 
l4L5115 59 
74t5181 249 
7415190 89 
7415 191 89 

745 133 16 45 
745134 16 50 
74S135 16 69 
745136 I' !.39 
74S138 16 89 
745139 16 89 
745140 14 55 
745151 16 .99 
7451 53 16 99 
14S157 16 99 
145158 16 .99 
745 160 16 2.49 
745174 16 99 
7451 75 16 .99 
7~5IB8 · 16 I 49 
745194 16 \.49 
745 195 16 1.49 
745196 14 1,49 
745240 20 2.25 
74S24 I 20 2.25 
745242 14 2.49 

C04040 16 79 
C0404 1 14 19 
CO~04 2 16 69 
C[).I043 16 79 
C0404~ 16 79 
C{}4046 16 89 
C04047 14 89 
C04048 16 39 
C04049 16 .39 
C040SO 16 39 
C04051 16 79 
C04052 16 . 79 
C04053 16 79 
C040~6 16 2 . 9~ 
C04059 24 795 
C[).I060 16 89 
C04066 14 39 
C04068 14 39 
Cf).I069 14 29 
C04070 14 39 
C04071 14 29 
C04072 14 29 
C[).I073 14 29 
C04075 14 29 
C04076 16 79 
C04078 14 .49 
C D4081 14 .29 
C04062 14 29 
C04093 14 49 

654 BYTE O ctober 1983 

SN7t115611 16 59 
S N14 157N 16 .59 
SIH4160I' 16 69 
5"1416111 16 69 
5 1174 162'1 16 69 
StH41 63 11 16 69 
5N74 1641/ 14 69 
SN14155N 16 69 
5"14166N 16 89 
5 "17.116711 16 279 
5N7417011 16 129 
51114112N 24 4 95 
51174 11311 16 69 
51/NI74/1 16 69 
5117411511 16 69 
511741 76 11 14 69 
SI/7tI I 77t, 14 69 
51/141791/16149 
5117418011 14 69 
51/7418111 24 195 
5N741 8211 16 89 
5N74 18411 16 195 
511741 8511 16 195 
SN7419011 16 69 
5117419111 16 69 
5N741 9211 16 69 
SI174193N 16 69 
St174194N 16 69 
5 tH·1 1951l 16 69 
5 N74196N 14 89 
5t174191tl 14 89 
5N7419BN 24 119 
St174199N 24 11 9 
5117422 1tl 16 119 
5N74251N 16 79 
SN7427611 20 195 
5N74279N 16 79 
SI174283N 16 1.019 
SN7·1264N 16 2.95 
51174285N 16 2.95 
5 N14J65N 16 55 
510'7436611 16 55 
5N74367N 16 55 
SN74368N 16 55 
5N7439DN 16 1.49 

1.49 

74L5Hl2 16 79 
74tSI93 16 79 
7415194 16 69 
74l S195 16 .69 
14l 5 t97 14 19 
7415221 16 .89 
74L5240 20 1.09 
74 lS24 I 20 1.09 
74lS2~2 14 1.09 
7415243 14 109 
7415244 20 109 
14L 5245 20 1 ~9 
74lS247 16 109 
74 15248 16 109 
74 15249 16 109 
741525 1 16 59 
7415253 16 59 
7415257 16 59 
74lS258 16 .59 
7415260 14 59 
7Jl5266 14 69 
7415213 20 149 
7415279 16 ~9 
74lS283 16 69 
74lS290 14 89 
74lS293 14 79 
7415298 16 89 
7415352 16 129 
14l53:;3 16 129 
1415365 16 49 
74lS366 16 49 
74LS367 16 ~ !) 
7Jl5368 16 49 
7415373 20 1.29 
74lS374 20 129 
74tS375 16 69 
74LS386 14 ~ 5 
74LS393 14 119 
7415399 16 149 
74L5670 16 149 
S1l595 20 149 
8tl591 20 149 

74S243 14 2.49 
745244 20 249 
745251 16 1.19 
145253 16 119 
745251 16 11 9 
745258 16 1.19 
745260 14 .79 
74$280 14 1 95 
14$287 · 16 195 
745288 · 16 195 
745373 20 2.49 
745374 20 2.49 
74$387" 16 1.95 
745471 ' 20 595 
74S472· 20 4.95 
14$·173' 20 ".95 
145474 · 24 4 ,95 
745475· 24 495 
745570· 16 2.95 
745571" 16 2.95 
745572 ' 18 4 ,95 
74$573 · 18 4 .95 
74$940 20 2.49 
745941 20 2 49 

CA30B9N 16 1,69 
CA3096N 16 1. 19 
GA3 130E B 149 
CA3140E 8 99 
CA,31 60H 195 
CA340lN 14 59 
CA3600t~ 14 3.95 

C04098 16 195 
C04506 16 119 
C04507 14 .39 
C04S08 24 395 
C04510 16 .69 
C045 1 I 16 89 
C04512 16 .89 
C0451 4 24 1.79 
C04515 24 1.79 
C0451ti 16 99 
C045 18 16 99 
C04519 16 39 
C0.:520 16 79 
CD·152(i 16 119 
CIl4528 16 11 9 
C04529 16 1.19 
CI)4~3 16 119 
C04562 14 695 
C04566 16 139 
CO~583 16 249 
C04584 14 59 
C04123 16 119 
C04724 16 119 
I.ICla409 16 13.95 
MCI441 0 16 13.95 
MCI4·1I1 24 1195 
MCI 441 2 16 13.95 
I.ICI441 9 16 7.95 
MC14433 24 13.95 
MC I4538 16 119 
MCI4541 U 1.19 

Par1N n. Price 

CDPIS02 40 CPU S995 
26SO 40 MPU 1.1 95 
IOM2901AOC 40 CPU-4·orlslrceCCom Temp Gr 1 1995 
MC56~2 40 MPU ..... /Cloc~ 995 
MCS650211 40 MPUw/Clockal3MHl 1395 
T.1 CGS02CP 40 I.\PU w/Cloc~ and RAM 795 
IIIS8035 11 ·6 40 MPU -8·bll (6 I.1tll ) 595 
mS80391j.ij 40 CPU·59'Clllp8·D!I(12Bbls Ram) 595 
II/S8040IH 40 CPU (2561l~les RAM) 595 
m58070N 40 CPU(6~OylesRAI.II 1195 
1115807311 40 CPU W/8aSIC MrrrclnlerllIeler I~ 95 
1'80851. 40 CPU 595 
8 155 40 HM05RAMI /OPo[\-Ttmer 795 
8748 40 HI.I05EPROMMPU 24 95 

--Z80. Z80A. Z8 08 . Z8000 SERIES--
Z80 40 CPU(I.IK3880111(780C)2MHI S495 
Z80·CTC 28 GounTcr Ilmer CirculI 595 
lSO-O,\RI 40 0ualAsynchronousRec / Trans . 1195 
Z80·0I.1 ,. 40 Olfecl l.l emoryAccessCrfCUl1 1595 
Z80·P10 40 Paral!ell /O Inlerl~ce Controller 595 
Z80·5 10/0 40 5errall /0( hCBancRxCBBondeal 1595 
Z80·510/1 40 5enil l 1/0 (lacks OTRB) 1595 
Z80·510/2 40 Seflall / 0 (lacks 5VIICB) 1595 
Z80·510/9 40 SerialllO 1595 
280A 40 CPUIMK3880N-4)C780C · I)4t.lHz 595 
Z80A·CIC 28 Counler IlmerClfCUl1 5 9~ 
Z80A·DARI ~O Dual Asynctllonous Rec /Trans 1195 
180A-OMA 40 Ouecl t.t emor~ Access CirCUlI 17 95 
lSOA·PIO 40 Parallel 110 Inlertace Conlroller 595 
2S0A·5 10/0 40 Serial 1I0(hC Band RxCB tlOnded) 1695 
l80A·51011 40 5erlall/OllacksOTRB} 1695 
l80A·5 10/2 40 SeflaII /O{ lacks5VIICB) 1695 
l80A·510/9 40 5eflali /O 1695 
Z60fl 40 CPUiMK3880IH)6MHI 1195 
l80B·CIC 28 CounlerTlmerClrcul1 1395 
lBOB· Pl0 40 Parallel 110 Inler!ace CMlIoller 13 9~ 
l6001 48 CPUSegmenled 5195 
l6002 40 CPUNon·5egmenle!l 5595 
l8030 40 SeflillComm Conlroller 4495 
l8036 40 Counler!Trmer & Parallel I/0Unrl 2995 

--- 6800 / 68000 SERIES-- -
MC6800 40 MflU 495 
MC6802CP 40 /,1PU wllh Cloc~ amI RAM 795 
MC6610API 24 128~8 51allc RAt.l 395 
MC6821 40 Perlphcrallntcr Mapl(MC6820) 495 
MC6628 24 PrlarllylnlerruplCanuoller 1595 
MC6930l8 24 1024xlHil ROM (MC6aA30'8) 1095 
MC6850 24 ASYllchronolJsComm Mapler "95 
MC6852 24 SynChronous 5cflJI O;\la Adapler 575 
MC6860 24 0·600npsOlgilaff.lODE t.1 9 .95 
MC6862 24 2400bpsModuialor 12.95 
MC6880A 16 Ouad3 's lJlebus trans (",C8T26) 2 25 
MC68000lS 64 MPU 16· Bll/8MHI) 6995 
MCli8488P 40 GencralPurposelnl Adapler tI .95 
MC61l652P2 40 Mulli PrOlocolComm Conlrollcr ?495 
MC686filPB 28 EnhancellPfog Comm Inl 895 
MCM6876·1 24 64KEPR0r.1C450ns) . 3995 
SV6522 40 Perrpnerallntcr _Mapler 795 

- --- 8080A SERIES 
IN5S080A 40 CPU 395 
IM55501 40 SynchronousOalalntcrlacel5lRC) 1495 
INS615~ 40 12B Byle RAf.I 16·BII t/O 1395 
IliS82C06 20 OclaIOFllpFklpTn-Slalet14CJ74) 249 
OP8212 24 B-blllflpuIlOulpul(745412) 225 
01'8214 24 PlIorll)' Inlerrupl Conlrol 3 9~ 
[JP1l216 16 BI·O lr ecliOnal Bus Drrv~r 225 
OPS224 16 Clock Generalor/Orlver 225 
OP6226 16 Bus On~er 225 
DPB226 28 S~slemCont IBusDrlVer(74S~28) 3·19 
OP8238 26 5yslcmConlfOrrcr{7454381 449 
mSS243 24 110 hpanderlor 485erres 595 
1N5S245 18 16·KeyKeyooardEncoder(74C9221 .149 
1Il58246 20 2C·KeyKeybaard Encoder (14C923) 495 
mS82~1 28 Display Conlroller (74C911) 895 
1IIS8248 28 o.sptayConlrOller(7JC912) 895 
1N5S250N 40 Asyn Comm Efemenl 1095 
[lP8251 28 Prog Comm IIO(USART) 4,19 
[lP8253 24 Prog Inlervailimer 695 
01'8255 40 PrugPerIPhera!I / OtPP1) 449 
OP8257 40 Prog DM';ConTrcl 795 
OP8259 28 PfoglnlerrlllllCon\fol 695 
OP8275 40 ProgCRIConil0ller 2995 
OPB279 40 ProgKeVDC3rd/ D,splaylnlert .. ce 895 
01'8303 20 8·BIITII ·5IaleBI·Oorecllon.1ITr:ilr.s 395 
OP830~ 20 8·011 BI·OlreClional Receiver 2 ~9 
OP8307 20 8,o1lBH)uecllonaIRecelVer 249 
01'8308 20 6,oilBI·Orreclr:maIRetewe: 249 
01'8310 20 OClallalcneo Penplleral Driver ~ 95 
OP8311 20 0ctallalcllcdPerrpneralOrlVer .195 

- ---DI SK CONTROLLERS----
11151771·1 40 51ngleOenSIIV 1695 

Pa rl Na. 
11 03 18 102J~ I !300IlS) .99 
40 21 16 oI096x l (25On5) . . ......... 2.49 
~II£Ij ·? 16 16 384~1 (I50ns) 1 89 811 4 95 
411611 3 16 IG.311~(11200nSj 169 · 11/1295 
411611 · ~ 16 16.38~~ I t250ns) I .19 8/1095 
4! 6~ll ' l ~ 16 65 536~1 {1501lSI 7 9~, 8/~9 95 
4IM IJ ·200 16 1i5.5J6~1 (2001151 7 J!l 11/501.95 
1.IM5261 18 102hl (3OOnSI 49·8/1.95 
MM5262 2 2 2046x l (365n s ) .. 49- 8/1 .95 
W.1 5210 18 4096~ 1 !250ns) MK4096 .; 95 
I,JM~280 22 4096<1 (~OOnS I ~ 1 07 395 
MM ~290-2 16 1iU8~dil50n5) 11198/1·; 95 
MI.1 52903 16 16 .38~~11 200Ilsl 1 69· 8/1l 95 
MM5290·4 16 16,3I1JKI!25OnSj \ 49 8/1095 
MI.I~298'3 16 8 192 , 1 !WOns) 169 

----STATIC RAMS-----
1101 
2101 
210? 
11l0'J 
2111 
2112 
?II~ 
211JI 
? 11 ~'2 
~11~l2 
21~7 
2148 
IM5·\O~4 
II.1S·IO~ ~ 
5 101 
MI.I52!17 
IIM6116P 3 
1I!.l6116·4 
II M6It6LP .. 1 
7~a9 
7~C921 
14C929 
74C930 
1~S169 
].\S200 
745206 
74S289 
82510 
82525 

16 2~6~1 (650nsl 
22 25ti \·: (450nst81l11 
16 1024,1 (3:,onsJ 
16 1024,1 I ~ SOns)l P 
18 ~~6.J 1~50ns) 8 111 
16 ?56,~ H50nSjl.lOS 

'" 2·19 

" '" '95 
'95 

18 102·;'.1 (410n5) 
18 102~x·l (450n5) I P 
IS 1024 \.: (200nsl 
18 102·h~ (200nsll I' 
IS 40!l6~ 1 [10ns) 

1 951111395 
~ 25 81t5 95 
'J25-811595 
2 49 8/1195 

18 I024~J t70flS) 
18 .1096.1 (450ns) 
18 1024x4 14501151 
22 ~5ti~ 4 \45On5) CMOS 
IS 4096.1 HSOns)40·1t, 
24 ~n·:8K 8 1150ns)CMoS 
24 2041b8 12001lS)CM05 
24 'J0 48A8 1200nS)LPCt.10S 
16 1lix4 (50Ils) 
18 2!16.·: 12~lIs)CMOS 
16 107J , I (250n5)CM05{6501) 
16 I02J,I 1250IIS) CM05 165 18) 
16 1/l •. 1 (35n5) 93·105 
16 ~!')6x I (80ns) 93J 10 
16 ?!i6x l (60nSI93.111 
16 16.,1 (3!Jns) 3101 
16 1024tl (SOns) a C 193·1 I ~I 
16 Iii.·: (50ns)OC(,4$?89) 

·:95 
895 

'" 39' 
.1 95 ", 795 GO, 
795 
225 
395 

39' 
395 ", :l9!, 
395 
215 
39' 
225 

-----EPRO MS-----
170l'A 24 ?f)6'11 liti S) '195 
2708 24 1024.8 (·' SOns) J 9~ 
2708·!') 24 1024x8 (550ns15MOO246 295 
IMS2516 24 ?041l.8 1450lIs)2I 16 fi95 
lMS2532 24 4096~8 (45Ons)tl MC253? 995 
IMS256·1 28 8192dl (450ns) 1!19:) 
1 I,\S?7 l!i 24 20·IHx6 (·1 50nSI3volla[Jc 795 
2716 24 2G"8~8 (J50115) 1\ 95 
2116· 1 24 ?0'18xll (J~iOl1s) G 95 
2732 24 4096(8 145On5) 995 
27580 24 102·hS (45OIls)sm[Jle t-5V ? 95 
MM27M 28 8192.8 1450n5) 1695 
MM?7ij.1·3 28 81!12.S 1:IOOlisl 19 .% 
MW611764 24 9192.8 t-l50nSI 3995 
{.1$188 16 32\8 PROMOC (6330 II 149 
7JS287 16 ?56.·: PROM I 5 (6301 I) 195 
74S288 16 3?8 PROI.1IS (6331 I ) 195 
74S387 16 256.·1 PROMO C 16300· 11 195 
745m 20 256. 8 PUO M1 5 (6309· 1) !i95 
7J5H2 20 512~1l PROM 1 5 (63~9·1) ;1 95 
7~5473 20 ~ 1?8 PROM 0 C (63 ~ 8) .1 95 
7;1547~ 24 S12 ' 8 PROM I 5101.1875296"11 .195 
745475 24 512,8 PROMO C 163;\0) ,195 
745478 24 10 24~8 PROM IS (IBP2/l5ll6) 13 95 
74S510 16 ~I?~.: PROM 0 C (63051 295 
7·15571 16 SI2~~ PROM ( 5 (6306) 295 
7·155?? 16 102hJ PROMOC (6352) 4 95 
745513 18 1024,,: PROl.ll518?5131) .1 95 
82523 16 32 , 8 PROI.IOC(27516) 295 
112511 5 24 512 .... 8 PROM 1 5 127515) 995 
825123 16 32_0 PRO I.1 15(27SI9) 295 
825121) 16 25ti~~ PROM 0 C (27520) 395 
3251~9 16 256 , ~ PROM I 5 (27S21) 395 
B25130 16 512~·: PflOI.! 0 C (275 12) 595 
8~518!,) 18 204S.~ PROM I 5 CIBP24S8 1) 995 
OM81S18011 24 1 02 ~ . 8 PROM 0 C (825180) 995 
OM875 18111 24 102'hS PROM T 5 (625IS\! 995 
OM81S18m 18 20~8.~ PROM 0 C (825184) 995 
D1.l81S185!1 18 20·18. ·: 1'1\01.1 I 5 1825185) 9 9~ 
OM87SI90tl 24 2048.4 pRm.IO C (8251901 199~ 
01.t8751911l 24 2048. S PR01.l 15(8251911 1995 

- --- DATA ACaUI SITION----
DCIO MOSlek OC/OCCcnVCII . SV la ·9V 295 

DT1050 - Applica lions: Teachi ng aids. 
appliances, clocks, automotive, telecommunlca· 
tions, language transla t ions, etc. 
The OT1050 is a standald OIGITALKER kit encoded with 137 separate 
a nd useful words. 2 loncs, and 5 dilfcrenl s ilence dural ions. The 
wo rds and lones have been assigned dlscrele addresses. maKing il 
possible 10 oulpul single words 01 WOlds concalenaled inlO phrases 
0 1 even senlcnce5. The "Yoice" oUlpul o f Ihe 0T105O is a highl~ in· 
lolligible malo voice. Female and chlld/en's voices can be s~nlheStZ· 

e d . The Yocabulary is chosen so thaI II IS applicable to many pro· 
dUC lsandm3rkets. 

Tho OT1050 c o nsi s ts 01 a S pe e c h Plo less or Ch ip. MM 541 04 (40·p in ) 
a nd two 121 S pe och ROM s MM5216 4SS RI and MMS2 164S5R2 (24·pin) 
a long wllh a Mas te r Word lisl a nd a leco mmended schemallc 
diagram on lhe a p p lica tio n shee\. 

DT1050 Digilalker™ . . ... . ... $34.95 ea. 

DT1057 - Expands Ihe DT1050 vocabulary 
from 137 to over 260 words. Incl . 2 ROMs and specs. 

DT1057 $24.95 ea. 

70~~IPI CMOS PreciSion Iliner 149') 
10~5EVIKII· 5top ..... illCh Clllll XIl 1995 
7106CPl 3'.? OigIIA/O{lCOOuve) 995 
rE0203D 3';/ 01911 lCO Olsplay lor 1106& 7116 1995 
fl06[V / ~ II' 40 IC . CirCU lI Saard. DlsplaV 3.1 95 
1107CPL 40 31'1 olg ll AID jlEO Oll~e) 11 95 
7107EV/~II ' 40 IC. CirCUlI Board DISPlay 2995 
1116CPL 40 J'hOI91IA/O lCnOIS HlO 1695 
72011US Low BalleryVolllnr1lcalor 225 
12051PG 24 CMOSLEOSlopwaltn / lllller 1295 
,205EII /)( II ' 24 SIOf)w.llch CIIII1 . ~'L 1.1 95 
1206CJPf 16 Tone GenelalOi 495 
1206CEVII<ot' 16 10nt GeMlalQl Cntp l;tl 195 
1207AIP1} 14 Oscl ll;llarConlrolle r 595 
7207AEVIKII · 14 FreQ Counler Chip ~IL 795 

72151P(j 24 ~ Fllfle CM05S I0!lw~IChCKl 13 9!! 
f21~EVIKII · 24 4 FUlic S10pwalehChlp. XIl 1495 
72I6AIJI 28 8010flUnlVCOunlerCA Z995 
7216CIJI 28 lIo.gllFreq CounlelC A 24 95 
7211i1llPI 28 8DlYIIFreflCI)lJnterCC 1995 
72171J1 26 401!Jl l lEOUp/Oown Counter C,\ 1095 
72 11AIPI 28 4DI!llllEOUp/Down Counlcr C C I I g5 
12241Pl 40 lcn 4'1; Dlyll Up Counler [JRI 10 9~ 
1226AIJl 40 80'!)'IUnlvCaunler 2995 
7221JAEVIKu ' 40 5 Funcllan Counler Chip. ~ll 7J 95 
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PR~g~CT/ 74HC High Speed CMOS 
7411COO 
].\)lC02 
HUC03 
74!tC04 
7JIlCUO~ 
1411C08 
WICIO 
74HCII 
74 11CI.1 
i4HC20 
74I1C21 
7411C32 
14HC42 
74\lC51 
7411C58 
]JIlC73 
74/1C14 
7411C75 
7411C76 
741iCB5 
1411C86 
1~HC107 
1.:IICI09 
14I1C112 
741lCII3 
(.IHCI32 
14HCI31 
74HC I38 

14 75 
14 75 
14 75 
14 69 
14 75 
14 15 
14 75 
14 69 
14 85 
I~ 75 
14 75 
14 75 
16 139 
14 75 
14 75 
14 75 
14 99 
16 99 
16 75 
16 219 
14 99 
14 75 
16 139 
16 75 
14 75 
14 89 
16 295 
16 149 

74HC139 16 
7JflC I4] 16 
74HCI51 16 
r4HC153 16 
14HCI54 24 
74HCISl 16 
74HCI58 16 
74HC I60 16 
14HCI61 16 
7~HC162 16 
74HCI63 16 
74HCI(j..: 14 
74HC165 16 
HHC173 16 
7MJCI7~ 16 
7411CI15 16 
IJHCI92 16 
HHC193 16 
1·IHCI9~ 16 
7·111C195 16 
74HC237 16 
74IlC2':'0 20 
HHC2': 1 20 
14HC242 14 
74HC2431 4 
W tC244 20 

1 49 
'19 
'19 

99 

'" '19 
IS' 
'" '" '39 
'39 
'" '39 
IS' 
'39 
.39 
.39 
'39 IS' 149 ,,, 
", 
37' 
279 

'" 37' 

74HC251 16 119 
74I1C253 16 99 
74HC257 16 119 
7~IlC259 16 I 49 
1~HC266 14 99 
74HC273 20 315 
74HC280 14 ~ 95 
74HC373 20 395 
74HC37~ 20 395 
7411C390 16 1J9 
74HC393 U I ~9 
74HC533 20 395 
IJHC53~ 20 395 
14HC595 375 
7':IIC688 319 
74HC4002 \4 79 
74HCJOl7 16 219 
14HC4020 16 219 
74HC~02~ 14 1 59 
74HC40~0 16 2 19 
HHC4060 16 219 
74HC4075 14 75 
7:HCJ07B 14 69 
7~ HC~511 16 329 
7~ HC4514 24 ~ 79 
74HC~538 16 29S 
7~HC~ 543 16 ~ 95 

7411CU041sunOul1erea AllolllefS arl! Dutlcree 
F01791 40 Smgle/ Ou.aIOenSlly(lnvl 2495 
F01793 40 5IngleOensll\'lnvefle!l 2695 
FOli95 40 DlIal Denslly / 51de 5eleCI (Inv j ~9 95 ~"''''Programmable Array Logic (PALS) 

~g~:~~~, :: ~~~~r~p~SC~~~:~I~~'·:~;lJ~~~lCtl) ; ~~ 
MC1408l8 18 6·0110/AConvel1er!OAC0808LCI/J 295 
AOC0804 20 8·011 AlOConverier (I L58J 3 49 
OACOB06 16 8oI10/ AConverler(078 '1o Lln) 195 

F01797 40 Dualtienslly/51deSclCCITruI! ,' 995 AOC0809 28 8·011 MO Converler 18·C II !.Iulll ) ~ 49 
- - - -S PECiAL FUN CTION ---- AOeOSll 40 8·011 AID Conveficr (16·Ch Mull! I 9 9~ 
[JSOO25Cll 
05OO26CII 
IN5 177U1· ' 
IN526511/ 
MM 5816m 
MM5817411 
COP4021< 

COP402M/I 

8pln tP 
14 pin LP 
16pln lP 
18 pin t P 
20 pin l P 
22 pIn lP 
24 pin l P 
28 pin l P 
36 pin LP 
40 pin LP 

8 nualM05CIOCk0f1~eft5Mll 
8 OualM05ClOCkOrlvert5!.1Z) 
40 FJoppyOlskConlroilel 

28 CommunlcallonChlp 
24 Microprocessor Rca l l ime Cloc~ 
16 MICIO Compa l lbleTlmeCloc~ 
40 I.llcroconlrol!er ..... / 6~·dlgll RAM 

JnI! OlfecllEO I 
40.1i r 

. 16 

.17 

.19 

. 26 

.30 

.31 

." ." 

.46 

.<9 

. 14 

. 15 

.17 

." 

. 21 

.2B 

.30 
37 

." ." 

100·up 

.13 

. 14 

.16 

.2l 

.25 

.26 

." .35 

.39 

.43 

SOLDERTAIL (G OLD) 
STANDARD 
1·9 10·99 

.30 .27 
.43 .39 
.47 .43 
53 .49 

.69 .65 

.81 .76 
1.09 1.03 
1.21 1.14 

100·u p 

. ZS 

.31 

.41 

.H 

,., 
'95 

1695 

89' ", 79' ,OS 

OACIOOO 24 10 · 1li101t,Con~ Micra Comp 10 05 '/01 13 9~ 
OACl008 20 10'IIIIO/AConv I.hero Comp 1020'101 795 
OACI020 16 10' 0110/ AConv (0 05% lrn ) 8 49 
OAC1021 16 10'bII0/ACony (020% Lin I 59~ 
OACI22~ 18 12'bll0/ AConv to 20% Lin j 6 9~ 
AFl OO· 1CtI 16 UnlverSill AClive Filler 2 ~ o/. 595 
AFI~I · I CJ 24 looell lone low B,lnd Filler 1995 
AFI21·ICJ 24 loucn lone HlgllBalid filler 1995 
l M33U ConSlanlCuffen150Ulce 1 19 
LM335Z lel1l!lCrJI Ur~ Ifansoucer 140 
LM39911 lemp Camp "' ee Rei 1 5p pm/C·) ~ 00 
AV· S- IOU" 40 J01C8Jud Ulrt( lR1 6021 4.95 

LP 14pin5T .29 . 27 .25 
16plnST .34 .32 .30 
IS pIn Sl .38 .36 . 34 

_ 20 Plnsr .4S .43 .41 
24plnST .49 .46 .43 
28 pin Sl .69 .67 .63 

~"~P~'"~S~~IR~E~·~:~R~A~P~SO=·'=~~K=ET=S~·B~'~ 
(GOLD) LEVEL #3 

SG 

• ST 

8pinWW 
10 pin WW 
l~pinWW 

16pin WW 
18pfn WW 
20 pin WW 
22pln WW 
24pln WW 
28 I WW 

i WW 

,., 
... 
.65 
.65 ... ... 

1.09 
1.25 
1.29 
1.59 
1.85 
1.99 

10·99 

.OS 

.52 

.52 

. 65 

.B5 
1.0:; 
1.19 
1.23 
1.50 
1.75 
1.89 

IOO·up 

. ., 

.59 

.59 ... 

.79 
.99 

1.1 5 
1.1 8 
1.45 
1.69 

$10,00 Minimum Order - I Sheets - 30¢ each 
California Residents Add 6 '12% Sales Tax S1.00 Postage for your 
Shipping - Add 5% plus S1.S0 Insurance FREE 1983 JAMECO CATALOG 
Send S. A.S.E. fo r Monthly Sales Flyer! Prices Subject to Change 

JiiWl6'3 1 VISA" I 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
10/83 PHONE OR WELCOME - (415) 592·8097 Telex : 1 

Pall No. ·· Pins Funcllon Pfke 
P,\ LIOHB 20 oClall0·lnDuIAllO·ORGaleArrav(HlghOuIPul) S595 
p,\lI2116 20 He~ 12·lnDuIANO·ORGaleAllaV1HlghOuIDu1\ 595 
pr,Ll4H~ 20 Quae 14 Inpul ANO·OR Gale Array (High Oulpul) 595 
P'\LIOl8 20 OClal 10 InoulAI;O·OR·lnverlGale Array (tow Oulpul) 595 
I'I\ll2L6 20 lIe. 12 ·' nDuIAlm·OIl·'n~erIGaleArraYllo ..... oUIPul) 595 
PALI.:L ': 20 Ouae 14· lnouIAtlO·OR-lnveIiGolleArray(towOulllu l l 595 
I'ALI6UI 20 OclaI 16·rnpuIANO·OR·ln\·erIGaleArray /lowOulpull 995 
PALI6R8 20 Oclal16·lnpulReglsler 995 
PAll6R6 20 He.l · 995 

n071Cp 
ILOI?CI' 
Il074CN 14 
!L081CP 8 
flOS2Cp 8 119 
Il08~CI: 14 I 95 
ll.l30lCli S 35 
LM:102H 195 
LM3NH 
LM30511 
11.1307CN 
l MJoBC II 
lM309K 
lM310crl 
1I.!3I1CN 
L/,!3I2tl 
LI.1311T 

195 

" 15 
69 

12' II' 69 

'" ,., 
lM3171{ 395 
lM318CII S 195 
11.131911 14 I g~ 
l M320K·5 135 
11.I320K· 12 135 
lM3201{·15 135 
l/.I320l·5 69 
1I.1320l · 12 89 
L/.1320t · 15 69 
LM323t( 595 
lM32411 14 59 
l 1.1337T 195 
lM338K 695 
LM339N 14 69 
l M340K·5 135 
lM340K 12 135 

13' 

l M3401 · 15 
LM3~8 rl 

LM350K 
LF355N a 
lF356t1 B 1 10 
LM370tl 14 4.:9 
W373N 14 395 
lMJ7W 14 195 
LM380N 89 
lM36 1N 14 t 79 
LM3S2fl 14 139 
ll,\38~N 14 1 79 
l1.l3S610 ' 89 
ll494CII 16 295 
fl~96Cp 8 1 19 
11(510A 14 495 
IIE529A 14 295 
N£53 1\' S 295 
IIE536H 895 
tlE540H ~ 95 
IIE54~ "1 14 295 
IIE550A 14 195 
NE555V 8 35 
l/.1556!-: 14 69 
LM565N 14 119 
LI.I566CI1 8 149 
l M567V 8 89 
IIE570N 16 395 
lM703CII a 119 

16 

" " " " " " 14 59 
28 895 
28 895 
18 11 9 
28 895 
18 ~ J9 
20 4% 
16 ~ 95 
18 595 
16 39 
16 39 

14 ':9 

14 " 14 79 

" 14 100 
LI.I 73911 U 195 
lMJ.lICr.: 8 35 
LM147t; 14 69 
l/.I7JBtj 8 ~9 

lM1310f/ 14 149 
lI.l IJ5BC:1 B 59 
lM1488N 14 69 
LMI489N 14 69 
W l496N 14 195 
WI 800N 16 1~9 

tMI88!1N IS 195 
lM1896:1 14 295 
tM2oo21 1.:9 
lM31S9N 16 159 
lI.1 3900N 14 59 
LM39D5CN 8 119 
lM390911 8 99 
L!.I391 411 18 349 
l M3915fl 18 349 
LM3916tl 18 3 ~9 
RC4 136N 14 1.25 
RC 415w8 8 195 
11£5532 a 249 
UE5!134 8 169 
ICL80J88 14 395 
l I.l 13O.BON 8 119 
l MIJ600I. 16 119 

MO RE AVAl LA8LE 

Circle 244 on inquiry card . 



CGnnlt!lny .umbllol periph.rlll!alllngl. I /O port- Ustl~nQI.prinllrlosup· 
POtl nVlrlt microcompulell - un IwO or mOf. printerl 11 support I slnQle 
mlaac:ompultr - ICC.U I mod.m tram Iny 01 nV1I11 mlcrocamputlrs - Idul lol 
dimonlltll ln9 or complrinll ,qulpmlnt. 1M SelectD'SWl!ct'lts are d~slgned to 
ellrrunilttlheunnecessalyp1ugglng&unplulllllngotcaDles wnrthClltlneClprrnters , 
terminals. or 'fIooems tovarrous COmputers By USIng a Seleclo·S ..... IICh. you aChieve 
more elhelent system operallon. heuer utllln1ron 01 perrllhetJls & computer ports. 
eliminate reduMant harrlw,lte t. rerluce service calls ~ Vr . IrnJ.iod warranty on j,I' 
Sclec l o · Swll c~es I~ o pDWer reQulrl'fl Size (inCheS) tOL x 7W x:l lt 2'h Ills 

RS232 SERIAL SELECTO·SWITCH 
• Switches all tines 01 asynchronous data . Easy expansion of 
serial ports · Connectors are female 0825 type 
PARTHO. DESCRIPTION PRICE 

GRS232·AB 2·Way Swi tch ...... . ... $139.95 
GRS232·ABC 3·Way Switch .......... $179.95 

DJ325 PARALLEL SELECTO·SWITCH 
• TRS-80. Apple. and IBM compatible . Switches 24 lines (line 
1 is ground) • Connectors are female 0825 type 
PART HO , DESCRIPTION PRICE 

GP24·AB 2·Way Swi tch . . $139.95 
GP24·ABC 3·Way Switch ...... . ... $179.95 

CENTRONICS·STYLE SELECTO·SWITCH 
• Swilches aU 36 lines • Connectors are female Centronics 
PART NO. DESCRIPTION PRICE 

GCENT·AB 
GCENT·ABC 

2·Way Switch . . ...... $199.95 
3·Way Switch .......... $229.95 

M icro- Logic Corp . 
MICRO-CHARTS 

• fullV aecoaea oal,; ' Installl artess . 2·srllell. tOldlly COmprenenSI~'e ' CompaCI 
8Y: . rl In lI~fable crtCl! Ufa plAslic • Perreet lor programllers & engrneers 
• CleJ! t. conClsetall!es lOr IUlilnSlruChOnsel . dIS'}ssembly. ASCtl.baseconver· 
Sion. ellec t otllag5. compare vs lump. Interrupt strUClUre. pmout. cVcle limes. 
rhagrams, tlugnoles, 8. muCh more 
~ART NO. REFERENCE PRICE 

ML·Z80 Z80 CPU ..........•............ $5.95 
ML·8080A 8080Ai8085A . $5.95 
ML·6502 6502 (65XX) . . . $5.95 
ML·8048 8048. Relatives . . ... $5.95 
ML·7400 5400/7400 TTL Pin· Outs ........... 55.95 

BOOKS 
30001 National CMOS DaHl Book (1981) • 56.95 

~6JO DageS! 74e. CD,Woo. and AID Conveflers 

30003 Nnllonal Lineal Data Book (1982) .... 511.95 
( t J7e pages) LM.lF. AOe, OAe. LH Series 

300DS Nnllonal Memory Oal a Book (19BOI •• . 56.95 
(464 pages) RAMs. ROMs, PROMS. EPROMs Sel ics 

30009 In l ol sil Oala Book (1983) • 59.95 
( 1356 pages) Compl!:! l £! Irno. 

30010 Na tional Audio/Radio Handbook (1980) .. 55.95 
(240 :lages) Pre·Amps. AM. FM & FM Stereo. PaWN Amps 

3001 \ Nn l lona l linear Appllcntion Handbook (1980) .. . ... S15.95 
(736 pages) Appl ica tion NOles. Uneil r Briels. elc. 

30012 Nationa l PAL Data Book 11962) • . .. S5.95 
1176 pages) Applica tion Notes, Unear Briefs, etc. 

30013 Zilog Data Book 11963) . S7.95 
\64 1 pages) .Mlcroprocessors and Support Chips 

210630 Intol Memory Components Handbook119S3).. . .... S14.95 
1798 pages) Contains all Application Notes. Arllcle 
Reprints. Oala Sheets. and o ther design information 
on tnters RAI.1 s, EPROM S, E'PROMs &. Bubble Memories. 

210644 Intel Microproces50r & PerIpheral Handbook(1983) . SI4.9S 
(1027 pages) Contains Oala Sheels on all of 
Intel's Mic roprocessors and Peripherals. 

J S 

ATARI 

. . . . $2.95 ea. 

TV GAME SWITCH 
Used on Atari. Cosmet­
ica lly blemished. 100% 
functional. 

TGS·1 . .. $1 .95 ea. 

Jr.m'+'I~g· Digital Thermometer Kit 
Dual sensors - swllch 
conlrols for rnjoor/Outdoor 
01 dual monitoring - can be 
e~lended to 50!) feel. Con. 
tinuous lED .e- hI. display 
Range: ·40 ' F to IS9 ' F. ·40 ·C 
to tOO ' C. Accu racy .:!: I " 
nominal. Callblate for 
F ahrenhel I r C el sius . 
Simutated watnut case. AC 
wall adapter included. Size: 
6", "L x 3y. "H )l H. "D. 

"OT E" BI.lnk Qesk·Top Encl05Ules 
areaeSlgneator easymodllrca· 

lIOn Hlgnslrenglllello.ymoldC(l 
end pieces in mocha ~rown!lniSh 

Slltllngrcar/Oollomp<nel lor selvicel 
componenlaccess' Top/ OOII panels 08o~ 

c~~:I~~I:S1 ~1~lt:;X~:,~;~~~~n~~\~~a~I~~t 
Ventfd top & oO!lom p.lnels tor cooling elhclency 
R IOldconstluctlonprO"rdesunllmlteaappllCalr~ns 

'$0_/ AssemolyrnS!iU{110nstnCluced 

OTE·B Panel Width 7.S" . 
DTE·1 1 Panel Width 10.1 3" . 
DTE·14 Panel Width 13.5" ........ • . • . 

DTE·20 Panel Width 19.25 " . 

Circle 244 on inqui ry card. 

Extended 80 CoJumnlS4K RAM 
Card for APPLE lie' 

- . 

l!! ,-
I ~ : 

i!. ' = 
.. ' ~ &. 'I f 

I .. 

T~ J£o" .• ~ -u, '" , ... , ~fl ~~ ... , . ~.""", ,.". 

~~:i1£ft~l;:~~:~ ;~~~~~~?~:~~~~ 10 . ... ,,-,)to,~ .", . ' .... 'd ..... <~ .Q .... ~r. ,"'~ ... ",. '" 1\,<. \ ' en.., ~ 
~ . ~. I ,~ • .-~, •• '"<I'''''''''''''.''' ,...,.'''~~" ... 

<_;...'., C»e<~"""O'''~ ' ''.r'''' <.' '"; ~ .4·'''''''''''"'.''' '''·''''' 
p.o<''''~ $;>0-' ..... '~"'OT" • '"L·",Tr " ,.... c .... 00., ,~ l"" .. , u ... W.";I<> •••• 00;1 - " ,I> " . 'Il00 """~ , " ... ,,~,. PC' sc,.,,~ 

· l · ~~ ~ •.• _, ~,~,~, '""'''n; oT ~"'"'''''' "'go r.'01:' .. ~ • • u':,. 
" 'II" ".~,."" (l'~:,!,'e".",," .... "u'. ~,,' 'a~j~, r~~".;':,~~,~~·;;~~' A ·.b ()oo~ .. l··, ".,~, l, .""Oc .. ~ 

JE614 An,mblecJndTUT,d S69.95 JES64 AssClmbledandTesleo 5169.95 

Switching Power Supply 
for APPLE II, II + and lie' 

Cooling Fan for APPLE II , 
11 + and " " 

• c.,,, ~".~ It"" I",~" , .",. U"'''_ .''''~' I. ~."" e.; or. "' .,,1 
: ~~' ~~-;:.!,:~"':;~' "'~i ".",/;", '~h ::"": :~I''',,"/,''''''~ ',:,:"~, ,,:;:/,':::, ~~~~',~~.::~~ : ' !:,,:.~,I"".:;::.~ :':.~',-:;~:,,~::'~,.:; 
; ~ g ~.~ .. ;.;::.:~~ ';,~." ., .. , • ~,,~ 1. I . J ,'.. • :;:" ':'.', 'I:''':~ •• ~;:'.':,:;,' ~':;! ' ""' .... ,,' ..... ,,"_"'_., I~n eM> 
Part No. KHP4007 S79.95 Part No. APF·I S49.95 

·APPlE.M "PPll II •• '. '''II",o-r..rI''lHma,U ot APPtE ContIlUI,," - ··Vlt,C.1c i • • .-g"'e<..r ".d.m.'~ " I VI.1 COt" Inc. 

5%" HALF-HEIGHT DISK DRIVES 
FIT TWO DRIVES IN THE SAME SPACE AS ONE CONVENTIONAL 5'1." DRIVE 

TEAC FD55A cOM'~~':'i~WITH SHUGART SA455 
SINGlE·SIDED: IBM·PC DOUBlE·S IDED: 

• 4B tp1 
• 40 Tracks 
• 250Kbytes 

Slngle·sided 

• Single/ 
double densily 

·8rushiessOC 
direct·drive molor 

• low SW power 
consumption 

• Powel fCQ .: 
~ 12VDC IU .3A 
+ 5VDC (It .SSA 

• 6 msec. track to lr ack 
• One year warranty 

, . 
~ -- -~~ 

' 4Btpi 
' .:0 Tra cks 

• SOOKbyles 
double·sided 

· ~~~~f~ denslly 

• 8f1lshless DC 
direct·drlve mOIO! 

• Powel reQ: 
+ 12VOC (II 75A 
t 5VDC (,1 .7A 

• 6 nlsec. Irack to track 
• Compatib1ewl itl 

SA400/450 
• One year warranty 

• Size: StOW )( 1'J."H x 8"0 

I 
Shuga rt SM55 

• Size: 5.7S"W )( 1.63"H x 8"0 

• Weight: 3 Ibs 5 Ol • Weight : 3.3 Ibs. 

FOSSA ............... $249.95 SA455 .. . . .. $259.95 

Keytronics 90·Key Keyboard ~ 
WITH SECURI TY KEYlOCK SWITCH .. ~so 

,--- >'''''''' 

· RFl shle lded €t"AND ~ 
• Cursor conlrols NEWIl &iIiiIiiIiiiIii 
o Numeric keyboard , 

" .". . . 

. '·b;',,,",,. .' III 
: ~1~~:fl'~~::f~~c~:~le keys . 
• Posi tive TIL l ogic 
• Size: t r l x 8 '1."W x 2'!. "H 

' t I 1.1; . , : " 
• g .. , • , • ~ o. \ • 
_ . , D' < H " _ 

- . . , .. - " . -
- -

Made for Visual Tecllnology. Ihis keyboard featules: a secullty keylock (includes two keysl to guard against 
unau lhorized use: an lI ·key numerIC keypad. curSOf conlrols; and 10 user·programmable keys. Electfical Ie· 
qullCmenlS: -+ 5VDC. COlor (caso4: White. COlor (keycaps): Black. Comptete with case, keyboard assembly. 
40·inch Inlerface cable. nnd SChematics. Weight: 7 Ibs. 

' Part No. KB270 . . . . . . . . . $79.95 each 

.M~\ 

.tiflI\~ 
POWE R SUPP L Y 4-Channe l Switching - Apple Com patl b l8 
FOR USE AS AN EXTERNAL POWER SUPPLY FOR APPLE 
Microprocessor. mini·computef . terminll . medical equipment and process ( onlrol applicatiDns. In· 
put· 90·130VAC 47·440Hz . outpul : +5VOC V· SA. · 5VOC ~1 l A; + 12VDC (i1 tA •• 12VDC @ IA. 
line 180.: %0.2'10. RIpple: JOmV p.p. l oad r89.: :t 1'10 . OVGr (UHent protectlon. Adl : ~V main oul· 
pul .% 10%. 6·J /8~l' 1-1I6"W I 4·tS / 1 6~1I WI. " " Ibs . 
Part No. FCS·60 4A 

$1 0.00 Minimum Order - U.S. Funds Only 
Ca lifornia Residents Add 6% % Sa les Tax 
Shipp ing - Add S% plus S1.S0 tnsurance 
Send S.A.S. E. for Mon thly Sa les Flye r! 

Spec Sheets - 30e each 
Send S1.00 Post age fo r your 
FREE 1983 JAMECO CA TALOG 
Prices .Subject to Change 

Mo,le", •• d i Jameco ·1 VISA" 1 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
0/83 PHONE ORDERS WELCOME - (415) 592·8097 Tele x: 176043 

JE664 EPROM PROGRAMMER 
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES 

: r Pi:Ro
a
:: .• V:~~~I:C ' cao~p~~:~~~ ,!~:~~~orO~r~Yd~;:~jdp~:II~~:~0:d~~9 u!,~e:~:~~~! 

Inlo flAM by kaybolrd' Changes datI In flAM by keybGard 'lolds RAM ham In 
EPROM ' Compuas EPRoMs lor con:ant dillelentes • Cop!u EPROMs 0 Powel In· 
pul : 115VAC. 60Hl . .. lOW powel consumption ' Enclosure: Color·coordlnl ted. 
Ilghl t ~n p~nels w/ molded mochl blown end pieus . Sin; IS-5/8 H l x 8'1. H O x 
3'1,HHoWelgh1:5:1f. lbs. 

JE664-A EPROM Programmer ................. S995.00 

JE665 RS2~s;~~%e;E~R~e~~ (~~~:~~J~6~",~":~,,,:~e"::::RSC:1JC:2C:-,"-"-'''-'' 
OptIon ImplemenlS computer access 10 1M JE66~ 's RM.I Sample software wlillen ,n 
BAStC provided 101 IRS·BO· Modell. lev~llt Computer Bauo <.lIe 9600 Wora 
I!l th 81J11s , odd parrty Stop 0115 ? Option may Ollanapled to oltler computers Inc 
JE66~canoern ter!aCe(]IOanycompu:erWlthanRS2J2pol1 Inlormallon IS also pfO· 
vl(led 10/ rnlel laclng IOanyCP/ M system wllll an RS2J21lori 

JE664· ARS EPRDMP", . • I J""D."'" Sl195.00 
;"ssemOled antllested (IncludesJMl 6A Module) 

EPROM JUM PER MODUlES - Ihe JE664 ' ~ JUMPER MOOULE IPersonallty 

:~~EWOI~1 al~~~i:~:;~~E~R~~~ ~~~se~t~oJnEn6e~i,~~~ ~~~~;aF~;~c~~;nlp~~~~S to 
PIN E~ ~OMMANUFACTUR_ER __ PR1CE 

JMOM 2708 AMO. MolCll'ola r' allonal.lntel 11 514 .95 
JMt6A 2716.TM52516 Intel. l.Iotorola.Ilallonal. /jEC . II $14.95 
JMt 68 110152716 Motorola . TI ( + ~. - 12 . + t21 $14.95 
JM:l2A II.1S 2532 MOlolola . TI 514.95 
JM32!l 2732 " MO. FUlitsu. NI:C .• hlaClll,lnlel 514.95 
.)M 3?C 27J2A(2tV) FUl ltsu, lnlel 514.95 
JM6·:" MCM68764 . 

MCI.l6Bl764 Molorola SI4 . 9~ 
JM6~B 27601 Inlel SI4.!15 
JM64C H.tS25&: II $14 . 9~ 
JM640 HU48276~6·': Ill tac11,21VI SI 4 . 9~ 

iii's Black Hole 
EPROM Eraser 
I 9 ChIps - 8 MInu tes I 

The Bluk Hoi. EPROM Eraulwlltcom"etely and sately erase 9 EPRQM slnlesstnan 
8 mlnules The BI.lck Hofe IS a tully aulomallc CdSSe1le to<lomg elaser lealurrng 
U·SMpea 4000 hr UV lamps mount~d In a speCial ALIAK (UV rellecllvlty 01 9) 
paralJohclr!lhl !unnellnoperalron . theusersllpSlnJnantl,slahcBugBox(3ea 
tncll containing the EPROMs 10 lle erased Into the loadrng slOI on the Iront panel 01 
Wack lIole . The rest IS lully automalC The BtaCk Hole latches the Bug Ikr~ In to 
plolce. Mns on me UV lamps antl Slarts liS lulty sobd slate (CMOS) UV inlegl.1llon 
dose l lmer . Thepercenta!leerasuletlmelsmonuorenanddlsplayedOnJlronlp.mel 
LEO readout AI tne ena olChe crase cycle. tne Blac~ lIole ejects lhe BU!l Box con 
tarnrng tne 9 erased EPRO!.ls aM turns 011 power 

PART NO. PRICE 

ULV-OOB Replacement Lamp for ERS·008 . . . ... $29.95 

ERS·OOB Ereser. Aul o Elec t & LEO Reedoul •• .. $249.95 

IBM MEMORY EXPANSION KIT 

SAVE HUNDREDS OF SSS BY UPGRAOING 
MEMORY BOAROS YOURSELF! 

Mos t 01 the popular memory boards allow you to edd an additional 
64K. t 28K, 192K, or 256K. Tho IBM64K KI I will populate these boards 
In 64K byle Incremenls. The kit Is simple 10 Insla ll - Justlnserl the 
nine 64K RA M chi ps In the provided socko l s and set the Iwo groups 
01 switches. DIrections are Inc luded. 

IBM64K (Nine 200ns 64K RAM s) ..... $59.95 

EXPAND YOUR MEMORY 
TRS·80 10 16K, 32K, or 48K 

· · Modell = From 4K 10 16K Requires ( 1) One Kit 

M odel 3 = From 4K to 4 8K Rsqul res (3) Thrss Kils 

Color = From 4K t o 16K Requires (1) On e Ki t 

"Modell equipped with E.plnslon 80ard up 1048)( Two K"s Required 
- one Kil Rcqulred Icr nch 16KoffJpanslon-

TRS·16K3 '200ns lor Color & Model III . 
TR S·16K4 '250ns for Model I . 

. .. S12.95 
.S1 0.95 

Ea sy to lnslall kit comes complele wilh 8 ca. 4164·2 (2OOns) 64K 
dynamic RAMs & conversion documentation. Converts TRS·80 COlor 
computels wHh E circui t boards. 8. all new colol computers 10 32K. 
Minor modilicalions of 32K memory will allow the use of all Ihe 64K 01 
the dynamIc RA M providing you have a FLEX ODS operating syslem . 

TRS·64K2 

5 '/." Mini·Floppy Disk Drive 
FOR TR&aO MODEl l · COLOR COMPUTER 

Fe.ltures !.Ingle or IIooIJIe densrty Recadlng mooe fM 
!.Ingle. MFI.\ OOUbledcnsity Seek trme ?Smsec track to 
Ilack Po> ... er + 12VOC ( :t 06V) 16A max , + SVOC 
( .% 02SV)06A1fID Unn as PIC J!ngnttlcesnotlfld case. 
oowersuppty. cablcs) JO-og diltaDOol(incl WI 3'h tbs 
Sue 5¥oi.'J x 8"0 K 3V""H 
PAil No. Limited Quantify! PrIce 

FD200 .... ............ $179.95 
Slngle.sldod. 40 tracks, 250K bytes capncitv 

FD250 ... . ........... $199.95 
Double·slded. 35 tracks. 438K bytes capacity 

SIGrnefls 

:::::--: Shugart 801 R 
compatible 

• Single-Sided 
• 77 Tracks 
• 400/ BOOK Bytes 

Capacity 
• Industry Standard 

Tho FODtOO·8 8 " Floppy Disk Olivo (Industry Standard) features 
slnglo or doubte denSi ty. Record ing modo: FM single. MFM double 
donslty. Transler rale: 250K blts/sec. slnglo densi ty; SOOK bi ts/soc. 
doubte density. The FDOIOO·8 Is designod 10 work with Ihe singlo· 
sldOd 5011 sectored IBM Diskette I. or eQ. disk carlridge. Power: 
IISVAC @ 50·60Hz. + 24VOC @ 1.7 amps max .. + SVOC (j' 1.2 amps 
max . Unil as pictured above (does not inctude case. power supply. or 
cables). Size: 8 .S5~W )l 14 "l x 4.S"H. Weighs 12 Ibs. Inct. 96·pg. 
manual. 
PnriNo. Price 

FDD100·8, , $169.95 ea. 
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PRIORITY ONE ELECTRONICS 

50C300 
I-80 Single Boord Computer 

• Fully complies wilh IEEE 696 (5100) bUS Siandard 
• Z-80 CPU: 4 or 6 MHz 
• 64 K Bytes of RAM with parity 
• 2 to 16 K Bytes of PROM 
• 24 bit addressing to t 6 M Bytes 
• Full SASI Port with 8 bit I/O data bus 
• Fully Programmable Communicalions Options 
• Dual Programmable Serial Full-Duplex Channels 
• Supporls CPIM Plus, MP/M, and TURBODOS 
• Permanent Bus Master or Slave 
• Two Full Duplex Serial Ports 
• Asynchronous, Synchronous, or HDLC 
• Software Selectable Baud Rate 50-57.600 
• Software Selectable 5. 6. 7 or 8 Bitsl Characters; Even, Odd. or No 

Parity; 1.1.5.2 S top Bits 
• CRC GenerationlChecking/Sync Modes 
• Polled 110 or Interrupt 
• 3-16 Bit Counter Timers/8536 CIO Chip 
• 1 Year Warranty 

Part No. Description List Price Our Price 

BVS0S38095 Z80A4MHzA&T $74 1.00 $829.00 
BV S0S38092 Z80B 6MHz A&T $825.00 $699.00 
BV PGC269240S 2' Internal Serial 1/0 cable $ 14.65 
BV PGC50Mt2S 12" 50 pin internal disk cable $ 23.60 

VERSAFLOPPY III 
Floppy and Hard Disk Controller 

• 5-100 flEEE/6961 Comoatible 
• Supports four 5 W' or 8" floppies 
• Phased lock loop data separator 
• Supports three 5W' Winchester drives 
• Complete error checking 
• 2 K byte sector buffer 
• Data transfer of up to 5 M byteS/sec. 

Available Septamba" 1983 - ORDER TODAYI 

BV S0S38099 VFW-3 Disk Controller (M 1) $ 895.00 $765.00 
BV POBVf339141' w/5'1." unbanked CP/M" 3.0$1083.00 $895.00 
6Y POBVf339142' w/8" unbanked CP/M" 3.0 $1083.00 $895.00 
BY IPOBVf339143' w/5'1," banked CPIM" 3.0 $1083.00 $895.00 
BY IPOBVf339144' w/8" banked CP/M" 3.0 $1083.00 $895.00 
'CP/M" 3.0 is configured lor 'the SOS SBC300 board. 

VERSAFLOPPY 11/696 
Floppy Disk Controller 

• 5-100 (IEEE/696) compatible 
• Concurrent support of 4 drives of 5 'I,' or 8" 
• Double density formats 
• Separate connectors for 5'14" and 8" drive cables 
• Single and double sided disk drive capability 
• CRC error code checking 
• Phased locked loop data separator 
a Recommended for operation with the Z80 CPU 

BVS0S38096 Versafloppy 11/696 (Ml) $400.00 $359.89 
BY P08VFZ38141 , With 5'(," unbanked CP/M" $520.00 $428.00 
BY POBVF238142' Wilh 8" unbanked CP/M" $520.00 $429.00 
BY POBVF239143' Wilh 5'1<" banked CP/M" $520.00 $429.00 
BYPOBVF239144' With 8" banked CP/M" $520.00 $429.00 

'CP/M" 3.0 configured for the SDS SBC300. 

SOFTWARE-CP/M PLUS™ 3.0 
SYSTEM REQUIREMENTS AND OS INFORMATION: 

CP/M· 3.0 requires a minimum of f f2K bytes of system RAM partitioned 
into two banks (64 K each), for operation. Memory size parameters are 
communicated to the as by menu selections in GENCPM. The as is 
divided into two modules, the resident portion that resides in the common 
mecool'!. and the banked portion that occupies the upper area at BNANK 0 
fjust below the common area). The common area must befrom4K to 16K to 
be compatible with the distribution configuration. 

BV S0S39144 CP/M 3.0 8" banked for SDSSBC300 
BV S0S39142 CPI M 3.0 8" unbanked for SDSSBC300 
BVS0S39143 CPIM 3.0 5'1<" banked for SDSSBC300 
BV S0S39141 CPIM 3.0 5 V,' unbanked for SDSSBC300 

$315.00 
$315.00 
$315.00 
$315.00 

1/0-8 
8 Port Serial I/O 

• 5-100 (IEEE/696) compalible 
• Synchronous or asynchrous DTE/DCE 
• 110 ports are adressable to any 8 byle boundary in 64 K 
• Software selectable baud rate 
• Full duplex, up to 1 MbiUsec in synchronous mode 
• 5. 6, 7. or 8 data bitsl charac ter 
• Stop bits - 1, 1.5, 2 
• Parity - odd, even, or none 
• Error detection - parity, overrun, CRC or framing 
Interrupts: 
• Receiver ready 
• All receive characters 
Real TIme Clock with BaHel'j Backup 

Part No. Description list Price Our Price 

BV S0S38093 8 Async serial (1\&1) $695.00 $594.00 
BV S0S38094 8 Sync serial (1\&1) $795.00 $675.00 
Clbll.:Each port has its own 26 pin header. Order one 1/0 cable lor each port used 
BY PGC26S24DS 26 pin SKT conector to DB25S 24" $ 14.65 
BVPGC26S600P 26 pin SKT connector to DB25P 5' $ 15.70 
BV PGC26S60DS 26 pin SKT connector to DB255 5' $ 16.55 

PROM 100 
Eprom Dumer 

• 5100 (IEEE-696) Compatible 
• Programs the Following EPROMs: 2708, Intet2758, 2716, 2732, and 

Texas Instruments 2516 
• Oip Switch Selection of EPROM type 
• 25 VDe Programming Pulse Generated On Board 
• Maximum Programming Time: 16.384 Bits in 100 Seconds 
• Power Requirement: +8VOC at 300 ma:+16 VDC atl00 ma:-VDC 

at 60 mao 
• TIL compatible 
• Software Listing Provides for Reading of Object File from SDOS, CPIM 

or PROM and Programming into PROM 
• Program Verification 
• Verification of Erasure 
• Zero insertion Force Socket 
• One Year Warranty 
BVS0S38076 PROM-l 00 w/software(M l) $285.00 $224.00 

Z80 
STARTER 
SYSTEM 

A COMPLETE MICROCOMPUTER ON A BOARD 
• Z80 CPU with 158 Instructions 
• On-board keyboard and display 
• On-!Joard PROM programmer for single voltage PROMs (2716. 

2758, T12516) 
• Kansas City standard cassette interface 
• Simple key controlled audio cassette load and dump 
• Expansion provision for mounting two S-l 00 connectors (Sockets 

not included) 
• Wire wrap area for custom circuitry 
• Single Step through RAM or PROM 
• Memory examine and change 
• Port examine and change 
• Z80 CPU register and change 
• 2K Byte ZBUG monitor in ROM 
• 1 K Bytes of RAM (expandable to 2K Bytes) 
• A 4 Channel hardware counter/timer (Z80-CTC) 
• Two bi-directional 8-bit 110 ports (Z80-Pl D) 
• Up to 5 programmable breakpoints 
• Switch selectable PROM or monitor restart 
• Vectored interrupts provided by Z80-CTC and Z80-Pl0 

BV S0S38007 Z80 Starter System (A& 1) $450.00 $382.00 
fShipping Weight 4 Ibs.) 

ExpandoRAM IV 
256 K Dynamic RAM 

• 5-100 (IEEEJ696) compatible 
• 256 K Configuration 
• DIP Switch Selectable Addressing 
• Board may reside anywhere in the 24 Bit address space of the 

IEEE-696 Bus 
• 8 and 16 Bit data Transfers 
• Parity Check 
• Optional Error DetectionlCorrection 
• Invisible refresh at end of any OP code fetch forced refresh cycle 

every 10-16 microseconds 
• Error Detection and Correction (Hamming Code) 1 bit correction­

optional 
• 1 Year Warranty 

Part No. Description List Price 

BVS0S38088 ExpandoRAM IV 256K (A&l)$1145.00 
BVS0S38089 ExpandoRAM IV 256K $1990.00 

w/EDC fA&n 

Our Price 

$ 980.00 
$1780.00 

E?cPandoRAM III 
Random Access Memory Boord 

• POWER: +7V to +10V @ 400 rnA (max) 
• 1 year warranty 
• Phantom output disable or manual switch selectable output 

disable 
• Typical power dissipation of 5 watts 
• 4 MHz operation 
• Port addressable board select for multi-user system 
• POWER: (2 S memory cycle) 

+7V to +10 V @ 400 mA (max) 
• 1 Year Warranty 

BV S0S38097 256K ExpandoRAMIII/696 $B25.00 $598.89 
(A&l) 

ROM DISK 128 
Program Accellerotor 

• 5- 100 (IEEEJ696) compatible 
• 128 K Bytes of storage per board 
• Uses 16 user supplied 2764 or 2732 type EPROMs 
• Up to four boards per system for a total of 512 K 
• Meets all IEEE 696/S-100 specifications 
• Serial Port provided (using 8251 UARl) 
• Dip switch selectable addressing 
• Looks like a disk drive to the system 
• Eliminates media problems 
• CPIM Plus support porvided 
• Ideal for environments where mechanical drives are not practical 
• CPIM" and MPIM® install programs 
• 1 Year Warranty 

BVS0S38081 ROM DISC t28K wlo EPROMS (A&l) $350.00 $296.00 
BVSOSB 11 03 ROM DISC Manuat 
8Y PGC26S240S 2' Internal Serial I/O cable 

RAM DISK 256 
Program Accellerotor 

• S-100 (IEEE/696) compatible 
• 256K bytes of sequentially accessed memory 
• On-board transparent refresh (only when the Ml Signal is 

stopped) 
• Faster than a floppy disk drive 
• Install program included (when configured the RAM 01SK-256 

looks like a single density B" disk drive) 
• Source code libraries included 
• On-board dynamic RAM con troller 
• Bank addressing allows the use of four boards in the same add­

ress io be accessed giving you up to 1 Mbyte of storage 
• Asynchronous bus operation and uses the WAIT line only as 

needed 
• 1 Year Warranty 

Part No. 

BVS0S38082 
BVS0S81102 

Description Ust Pric. 

Ram Disk 256K (A&1) $875.00 
Manual 

Our Prlc. 
$715.00 

$ 10.00 

656 ORDER TOLL FREE (800) 523-5922 - CAr AK. HI CALL (213) 709-5111 BYTE October 19E 
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PRIORITY ONE ELECTRONICS 

CO-PROCESSOR 8086/80&7 
16 bit Bar 10 MHz BOB6 CPU wilh sockels for BOS7 and S0136 

BY '6BTI86A A&T BMHz BOB6 only $ 750.00 $494.95 
BY 6BT188C CSC 10M Hz BOS6 onfy S S50.00 $784.89 
BY 6Bm6A87 A& T wilh SOB7 opl ion 81050.00 $939.00 
BY6BT188C87 CSC wilh SOS7 option' 811 50.00 $1085.00 

"SOS7 Limils clock speed 10 5MHz 

DUAL PROCESSOR 8085-8088 
6 or S MHz provides Irue 16 Bil Power wilh a slandard S bil S·1 00 bus. 

BYGBT1812A A&T 6MHz $495.00 318.97 
BYGBT1612C CSC 6/B MHz $595.00 497.87 

CPUZ - Z80D CPU NOW 6MHzI 
3/6 MHz ZSOB CPU wilh 24 Bit Addressing. 
FASTEST Z80 CPU AVAILABLE! 

BY6BT160A 3/6 MHz A&T $325.00 
BY6BT160C 3/6 MHz CSC $425.00 

DISK CONTROLLERS 
DISK 1 DMA flOPPY CONTROLLER 

Fast DMA Salt Sector. Controls Up to Four S" or 5%" Single or 
Double Density Drives' 

BYPOBl7lACPM A& T w/CPM 2.2" & BIDS 8670.00 $489.00 
When purchased w/two 8" disk drives only $450.00 

BYP08171CCPM CSC w/CP/M 2.2" & BIOS 8770.00 $595.00 
BYSBT171A Disk t Conlroller A&T 8495.00 $368.95 
n68T171C Disk 1 Controller CSC 8595.00 $550.00 
BV6BTCPMBO CPIM 2.2" lor ZSOlSOS5 wlmanual & $148.95 

BIOS S" SID disk 
BY6BTCPM86 CPIM 2.2" for SOS6 wlmanuals & BIOS $258.95 

S" SID disk 

DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROUER 

Fasl DMA 2 board set controls 4 Shugart 4000 series or Fujitsu 2300 
type drives. Includes CPIM 2.2". 

BY SBT177A Assembled & Tested 5795.00 $568.95 
BY 6BT177C CSC 5S95.00 $650.00 

M-DPJVE/H PROGRAM ACCELLERATOR 
Interfaces through two I/O ports. and runs at 1 OMHz IEEE 696 compat ible. 
ReQuores any CompuPro CPU and a DISK 1. Each board contains 512K of 

fasl low power (900mA) RAM. with parity checking. 

BYSBT197A M·DRIVE/H w/software. A&T SIS95.00 1249.00 
BYSBT197C M·DRIVE/H w/software. CSC 82095.00 1495.00 

STATIC RAM 
RAM 17 - 64K CMOS STAne RAM 

12 MHz. RAM 17. 2 Walt DMA Compalible 24 Bil Addressing 

BY6BT175A64 64K A&T t2MHz $499.00 $460.00 
8Y6BT175C64 64K CSC 12MHz $599.00 $550.00 

RAM 16 - ~2Kx 16 DIT CMOS STAne RAM 
Sand/or 16 BiI12MHz. RAM 16. 32K x 16 or 64K x 8 IEEE/696 

16 Bi l 2 Wal l. 24 Bit Addressing. 12MH z 

BV SBT1BOA 64K A&T 12MHz $550.00 $510.00 
BV SBTlBOC 64K CSC 12MHz $650.00 $610.00 

RAM 21 - 128K STATIC RAM 
S16 RAM 21 12MHz. 12SK x 8 or 64K x 16 IEEE/696 

8 or 16 Bil. 1.2 Amps. 24 Bil Addressing, 12MHz 

BY ,SBT190A t2SK A&T $1095.00 $858.95 
BY 'SBT190C t2SK CSC $1245,00 $1125.00 

I/O DOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTION DOARD 

Serial port (soflware prog. baud), 4 K RAM included. 15 levels of 
inter",p~ rea l time clock, optional math processor. 

PIli N •. 
8V 6BT162A 
BV 6BT162C 
BI&BTB231 
B¥6BTB232 
BY 6BT162AMI 
BIGBTI62CMl 
BI6BTl82AM2 
BV6BTl62CM2 

Ollcn,U.n UII Prlc. Our PrIce 
Assembled & Tested $450.00 $308.95 
CSC $550.00 $495.00 
Math Chip $195.00 
Math Chip $195.00 
A&T w/B231 Malh Chip $645.00 $538.95 
CSC w/B231 Math Chip $745.00 $870.00 
A&T w/B 232 Malh Chip $645.00 $538.95 
CSC w/8232 Malh Chip $745.00 $670.89 

S-100 MOTHERDOAPJ)S 

BI&BT153A 
BIGBT153C 
BIGBTl54A 
BIGBTI54C 
BI6BTI55A 
BIGBT155C 

Active Terminatiof\ 6·12·20 Sial 

A&T 6 sial (2 Ibs.) $140.00 $125.00 
CSC 6 sial (2 Ibs.) $190.00 $155.00 
A&T 12 sial (3 Ibs.) $175.00 $155.00 
CSC 12 sial (3 Ibs.) $240.00 $220.00 
A&T 20 slot (4 Ibs.) $265.00 $235.00 
CSC 20 slot (4 Ibs.) $340.00 $310.00 

12BK RAM 21 
• Fully static design uses less power than dynamics 

{l .2A typicaQ 
• 24 bit extended addreSSing 
• 8 or 16 bit data 
• 16K window deselect 
• Switch selectable PHANTOM disable 
• Fully DMA compatible 
• Assembled and Tested 

BV G8TRAM21 LI ST PRI CE $1295.00 

-VIS4 

nlmnA Assembled & Tested 
BllmnC csc 

INTERFACm2 

$295.00 $198.95 
$370.00 IJt •. OO 

Three parallel, one serial I/O board 

BYGBT150A Assembled & Tested $325.00 $249.00 
BUBT150C CSC $399.00 $351.00 

INTERFACEI'. 3 
Eight·channel multi· user serial I/O board 

BY6BT1746A Assembled & Tesled $699.00 $518.95 
BY 6BT1746C CSC 200 hr. 8 port $849.00 $748.89 
BY 68T1745A Assembled & Tested $599.00 $448.95 
BY 6BT1745C CSC 200 hr. 5 port $699.00 $828.89 

INTERFACEI'. 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 

BY6BT187A Assembled & Tested $450.00 $314.87 
BY6BT187C CSC $540.00 $414,87 

MPX CHANNEL BOARDS 
I/O Multiplexer, using B085A·2 CPU on board w/16K RAM 

BY6BT188A18 Assembled & Tesled $649.00 584.89 
BYGBT188C18 CSC $749.00 674.89 

12 MHz 
SUPER SALE PRICE: 

$650.00 
EACH, WHEN YOU BUY TWO OR MORE 

$695.00 Each 

- 161 Deertng Ave., Chotswor th, CA 91311 

TC"~~I~~Ml~cL~c!~~0~~~P2'd~~y~;r~~~~d;I>~Se.~IN~~5~h~~~~~toO?n?u!;I~~U~~HIP. 
PING & HAN DLING 01 53.00 for the first 3 lbs. plus 40¢ fO/ each addi tional pound. Orders over 50 Ibs. sent freight collect. Just in case. include your phone number. Prices 
subjec t tochange without not ice. We wilt do our best to maintain prices through October, 1983. Many Quantities are limited. Sorry, no raincheck s, norelunds or exchang­
es on sale merchandise Credit Card orde rs will be charged appropriate freight. Sale prices for prepaid orders only. We are not responsible for typographical errors. 

R£TAlL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 
Circ le 374 on inqui ry card. 
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PRIORITY ONE ELECTRONICS 

• ZSOA 4 MHz CPU with 64K bytes of on-board RAM. RAM is 
part ilioned into two banks.' One is always active. and the other 
deseleclable. allowing the use of MPIM • Provisions lor and EPROM 
12716.2732. or 2764) • Two RS232 serial If 0 ports. 45 to 19.200 baud 
• Two 8 bi t parallel 110 ports . OMA floppy disk conlroller • Single or 
double density. single or double sided. Cont rols up 10 4 drives 015 l id" 
or 8" drives . Simultaneous operation of fou r 8" and 5 %" drives . Real 
time clock 

SysteMlster" For Operation WHh CP/M" 

Part No. . Description Ust Prtce Our Price 

BY TLKAIOOt Configured with a 250 nS pre"rite $S95.00 $850.00 
cJmp for use wilh SJgart and 
Siemen:: J" drives 

BY TLKAI 002 Configured with a 0 nS prewrite SS95.00 $850.00 
camp for use with Dume. Tandon. 
Mitsubishi and MPIB" drives 

SysteM .. ter" For Operation wHh TurboDOS·· 
BY TLKAI 003 Conligured wi lh a 250 nS prewrile $895.00 $850.00 

camp for use wilh Shugart 
and Siemens 8" drives 

BY TlUI 004 Configured wilh a 0 nS prewrile $S95.00 $850.00 
camp for use wi lh Dume. Tandon. 
Milsubishi. and MPI S" drives 
Shipping weighls on above ilems: 2 Ibs. each 

• ZSOA 4MHz. or ZSOB 6MHz CPU. 12SK (fully populaled) on board 
RAM. Memory can be partioned onlo 4 K segmenls on any 4 K boundary 
• Provl!:i1ns for one 2716. 2732. or 2764 EPROM. Two RS232 serial 
ports. 4: _10 19.200 baud . Two parallel ports 

Part No. Description 

BYTLKAI027 4MHz SBC-I wl 12SK RAM 
BYTLKAI028 6r.AHz SBc-l w/12SK RAM 

Ust Prtce Our PrIce 

$ 945.00 $ 895.00 
$1 1 .5.00 $1050.00 

LONG DISTANCE ADAPTOR BOARDS 
BYTLKAI200 PSC IRS232110ng dis "nee int,rtace up 10 50 ft 
BVTLKAI202 PSC IRS422110ng dislanc, intortace up to 4000 It 
BY TlKAI220 PPO parallel intertace . up to 250 It. 

• Floppy disk con troliee Contrails singleldouble sided. single/double 
densily. 5 114" and S" disk drives or both at the same lime 14 drives 
maximum) • On board 2716 monitor EPROM . Provisions lor Iwomore 
2716 EPROMs • Two RS232 serial ports (4510 9600 baud) • Two 
parallel ports . Real time clock . PROM programmer lor 2716'5 
Irequires an external voltage source) 
Part No. DescrtpHon Ust Price Our PrIce 

BYTLKAI099 FOC-l 0 nS prewrite camp for $695.00 $880.00 
use with DUME. MITSUBISHI. 
TANOON. and MPI 

BYTlKAII05 FOC-l 250 nS prewrile camp for $695.00 $860.00 
use wi lh SHU GART. and SIEMENS 

• Guaranleed 10 operale at 4 MHz wilh no wail slales • 256K dynamic 
RAM uses Ihe popular 4164 IC • PHANTOM signal disa~les oulpul of 
data from Ihe memory board . On board refresh . Timing changes are 
don, Nilh jumpers 10 allowoperalionwilh SOSO. Z80. 80S5. or Alpha Micro 
CPUs • Each of 16 banks are made up of 4 K byle segmenls • E~ch 
segment may be mdividually enabled or rtirabled 

Part No. Ust Price Our Price 

• liZ SOA CPU . Support of 5'1." rigid-disk drives (ST506 or equival­
ent) w'·.h • Conlroller communications wilh Ihe hosl processor via 2K • 
Two 28-pin sockels allowing Ihe use of up 10 16K byles al an-board 
EPROM and up to SK bytes of on-board RAM . Carlridge lape drive . 
Expansion is made possible with an external card. 

Available early 41h Duarter of 1983 

BUUAI130 Hard Disk/Tape cOnlroller 4MHz $795.00 $750.00 
BY TlKAI131 Hard Disk/Tape controller 6MHz $845.00 $795.00 

4 SERIAL AND 2 PARALLEL BOARD 
FEATURES: 
• 2 RS232 serial portswilh full handshaking. (45-19.200) baud . Each 
port is speed independent . The Z80A CTC may be implemenled as a real 
time clock . Two para llel pariS wi lh Ihe ZSOA PIO IC 

Pari No. Description Ust Price Our Price 

BYTLKAI175 PSIO 4 serial 2 parallel paris $325.00 $295.00 

Plrt Number Oesc~ptlon Price 

BY ICDAD641 00 64 inpul 8 bil S-IOO AID board $295.00 
BY l~ aDA64tOO 64 ou lput S bil S-100 DIA board $395.00 

REMOTE SENSORS, AlARMS, VALVES, AND 
CONTROLLERS FOR USE WITH ABOVE AID DIA 

CONVERTER BOARDS 
BYlCDRTSI 
BYICDRlSI 
BYICORMSI 
BYICORSDAI 
BYICDONYACI 

remole lemperalure sensor (1 lb.) 
remole lighl sensor (1 lb.) 
remole moisture sensor (1 lb.) 
rewmole smoke deleclor alarm (2 Ibs.) 
in- line remole air-conditioner & heating 
conlrolier (1 lb.) 

$ 29.95 
$ 29.95 
$ 59.95 
$129.00 
$ 94.95 

Air Conditioning 6 Heating Duct Valves 
BY ICOAOY07 
BY ICDAOY08 
BY ICDADY09 
BV ICDADYIO 
BYlCDAOYII 
BYlCDAnY12 
BYlCD~DYI3 
BYlCDADYI4 

7" diameler valve (4 Ibs.) 
8" diameler valve (4 Ibs.) 
9" diameler valve (5 Ibs.) 

10" diameler valve (5 Ibs.) 
II " diameler valve (6 Ibs.) 
12" diameler va lve (6 Ibs.) 
13" diameler va lve (6 Ibs.) 
14" diameler va lve (6 Ibs.) 

64 PIN CABLE ASSEMBLIES 

$ 74.95 
$ 75.95 
$ 76.95 
$ 79.95 
$ 81.95 
$ 83.95 
$ 84.95 
$ 85.95 

BY ICD484PCA 64 pin Single ended 4' long (2 Ibs.) $ 59.25 
By!r,gI064PCA 64 pin single ended 10' long (3 Ibs.} $ 89.95 
BYlC02064PCA 64 pin single ended 20' long (6 Ibs.) $145.00 

"HOW TO" APPUCAnON NOm 
Ii you would like 10 learn more aboullhe ICD Designer Conlrol Series of 
peripherals. ICD oHers a complele colleclion of "How To" applicalions 
!Iotes. See how your computer can conlrol your home or office, or be used 
as par i of an induslrial conlrol syslem. 
BY ICOAPN Applicalion noles (1 lb.) $ 15.00 

CPZ-48000 FEAlUl\IS: SLAVE PP.OCESSOR 
• 4MHz zaOA, 64K RAM • Z80 4 or 6MHz CPU (specify 

al lime of order) • Floppy disk personalily card 
included for 5%" or S" 
floppy disk drives 

• Two serial - two parallel 1/05 
• 64K RAM 

• RS232 personalily card included • TURBODOS compalible 
• Two serial - Iwo parallel II0s 

Part Numb" 

BV 'ICMCPZ4IDooB 
BV 'ICMCPZ4IOD05 
BVIICM25SIMB 
BY ICMCPS4A 
BY ICMCPS4S 
BYlCMCPS6A 
BYlCMCPS6S 

BVlCMRSZ3Z 
BVlCMCENTD 
BVlCMIIFDC 
BV ICIII5FDC 
BV ICMClKCAL 

Descriptio. 

SSC for B" floppy $995.00 
SBC for 5't.'· floopy $995.00 
256 KByte RAM $995.00 
4MHz slavelasynch. port $475.00 
4MHz slavelsynch. port $485.00 
6MHz slavelasynch. port $550.00 
6MHz slave/synch port $560.00 

(Shipping weight: 2 Ibs. each) 
RS232 Personalily Card 
Centronics Parallel Personality Card 
8" Floppy Disk Personalily Card 
5 v." Floppy Disk ""rsonalily Card 
Clock Calendar 

Plrt Numbor Oesc~ptlon 

BVnlBlOOI CPIM" on S" and 5v." 35 l rack disks 

CP/M" FOR FOC-I 
BY TLKBI031 CPIM" on 8" and 5%" 35 lrack disks 

TurboDos" For All TUlTEK Floppy Comllel'1 

P~ce 

$135.00 

$135.00 

BY nlBI238 Vl .22 single user $300.00 
BI nKBI239 Vl .22 single uw wlspooling $350.00 
BI TLKBI240 V1.22 mufti user. single user. & spooling software $750.00 

Soltwlre wHh a 250 nS prewr1lo compenllUon Instilled. 

CP/M" For The SysteM III,," 

BYTlKBI006 CPIM" on 8" and 5%" 35 lrack disks $135.00 
BynlBIOIO CPIM" on S" lorTANOO N TM848 THIN LIN E $135.00 

CP/M" For lhe FOC' I 
BVTLKBI036 CPIM" on 8" and 5%" 35 lrack disks $135.00 
BVnKBID40 CPIM" on BOO for TANDON TMBdB TH IN LI NES $135.00 

--
105 

2 Serial. 3 Parallel S-100 Inlertace 

Plrt No. DescriptiO. Ust I'rtce Our PrIce 

BY SSMI05A Assembled & Tesled $329.00 .$288.95 

108 
S Pori Serial 1/0 S-100 Board 

BY 5SMIOBA Assembled & Tesled $550.00 $450.00 

104 
2 Serial. 2 Paralle l 1/0 S-100 Board 

BY SSMI04A Assembled & Tesled $290.00 $245.00 

2708/2716 E""OM PROGRAMMER 6 EPROM DOARD 
Programs ?70S and 2716 EPROMs. Holds 4 270Ss (4K) or4 27165 (SK) 

BY SSM.USA Assembled & Tesled $265.00 $219.87 

::»UAL 
NON VOLAnLE CMOS RAMS 

S. 16. or 32K S or 16 Bil Dala. Ballery Backup On Board 6MHz. 
Bank Seleclable 

BVDUlCMEMB SK A& T 
BVDUlCMEMt6 16K A&T 
BVOUlCMEM32 32K A&T 

$495.00 $450.00 
S595.00 $550.00 
$695.00 $650.00 

256K DYNAMIC MEMORY 
256K. 230 ns access lime. 2 x 128K organizalion. 24 bil addressing. 

parily error deleclion. 

BYDUlDMEM256K Assembled & Tesled S=-IC:2"'95=-.OO:O---:C$IO:I"'95=-.OO:O"" 

32/64K EPROM OOARD 
S or 16 bil data holds 27165 (32K). or 27325 (64K) 

BY DUlEPROM32 For 27165 A& T $295.00 $275.00 
BY DULEPROM64 For 27325 A& T $295.00 $275.00 

AID CONVERTER 
12 Bil Resolulion 16 or 32 Channel Inpul 

Assembled & Tesled S695.00 $825.00 
Wilhoul inslru. Amp $645.00 $598.00 

0/ A CONVERTER 
4 Channel. 12 Bit 3 Oulput Modes 

Z80A 4 MHz. 2 Serial RS232 inlertaces. 1 parallel inlertace. 64 K RAM. 
Floppy Disk Conlroller. provisions for one 2732 EPROM -

ALL ON THIS O~ E BOARD!! 

BVUSDSSBC 
BVUSDSCPM 
BVUSDSTURBDS 
BV USDSTURBDM 
BV UMCPI2231 

Z80A SBC A&T $S95.00 
CP/MI' perating System on 8" disk 
Single User TurboOos~ on 8" disk 
Multi-User TurboDos~ on 8" disk 
36 M Byle Hard Disk(45Ibs) $3695.00 *

55.00 
150.00 

50.00 
750.00 

$3250.00 

On board RS232 Serial port. On board 2K Monilor. ROM. Power on 
jump 10 any local ion in 64 K. LED sialus indicalors lor ROM select. 

halfslale and inlerrupls. 

Z80A 4MHz CPU A&T $325.00 $258.95 

CC5271901 
BYCCS271901 2 Serial. 2 Par allel. A& T $360.00 $288.95 

CCS27201 
BV CCS272001 4 Port Parallel. A& T 5275.00 $218.95 

CCS271001 
BVCCS27tOOI 4 Port Serial. A& T 5325.00 $278.95 

CCS2830 
BV CCS283001 Assembled & Tesled 5550.00 $428.95 

CCS206601 
64 K Dynamic S-100 RAM. Cromemco CROMIX~ Compalible. 

BV CCS206601 Assembled & Tesled $450.00 $425.00 

CCS2422A 
Floppy disk conlroller wlC PIM 2.2" 

BV CCS2422A Assembled & Tesled $4 75.00 $337.95 

ORDER TOLL FREE (800) 52~-5922 - CA. AK. HI CALL (21~) 709-5111 
Circ le 374 o n inqui ry c ard. BYTE October 19S3 



PRIORITY ONE ELECTRONICS 
~----------------~---

~tACROTECH International Corp. fll1 

MACROTECH MAX: 1 SLOT,l MEGABYTE! 
SEE PAGE 477 FOR MORE DETAILS! 

hllures: 
• S-100/ IEEE-696 full compalibilily 
• Various configurations - field upgradeable; 256K - 384 K - 512K - and 

1 Megabyte
' • High speed- 6MHz in 8 bit environments and8MHz in 16 bit environ­

ments with no wait states 
• Under CPIM 2.2· , CPI M 3.0· , CPI M 86· or MPIM II· , all or part of the 

memory may be devided between sys tem memory and virtual disk 
• M3 Memory mapping option for B-bit environments (Translated 16-bit 

logical address to 24-bit physical address). Gives loBO, B080, or 
BOBS 16 MEG address space 

• DMA fully supported in accordance with IEEE/696 
• Low power consumption: 4.0 Amps (1 MEG); 3.0 Amps (2561<) 
• 6 Layer HOST and 4 layer "piggy-back" card for noise- free operation 
• Fully socketed - Augut HOLTITE'· zero profile sockets on all ICs 

ORDERING INFORMATION: The 256K and 384K versions include the fully 
socketed Host card. The 512 K and larger versions also include lhe fully 
socketed "piggy-back" card. To order the M3 Memory Mapping Option. 
add M3 to the end of the part number and add $90.00 to the price. 

Part Numb" DescrtpUo. Our Price 

BYMACMAX256 
BYMACMAX384 
BYMACMAX5t2 
BYMACMAXM 
BYMACMAXTM 
BYMACMAXYDSK 

256K Dynamic RAM (A&n 
384K Dynamic RAM (A&n 
512K Dynamic RAM (A&n 
1 MEG Dynamic RAM ·(A&n 
MAX Technical Manual 
MAX Virtual Disk Software supplied on 

B" SID Disk 

MACROTECH UPGRADE KITS 

$1225.00 
$1467 .00 
$1680.00 
$2449.00 
$ 15,00 
$ 25,00 

Each MAX board is ugradeable in 128 K increments. Each upgrade 
includes the RAMs and the proprietary PAls (Programmable Array Logic) 
required to change the board addressing. Call or write for upgrade ki ts not 
listed. 

BYMACMKT23 
BYMACMKT2M 
BYMACMKT3M 
BYMACMKTliM 

Upgrade from 256K to 384K 
Upgrade from 256K to 1 MEGABYTE 
Upgrade from 384K to 1 MEGABYTE 
Upgrade from 512K to 1 MEGABYTE 

$ 265.00 
$1747,00 
$1500.00 
$1005,00 

Sierracin/Power Systems § 

S-100 OPEN FRAME 
LINEAR SUPPLIES 

+ BV @l BA 
±16V @l 2A 

BVSPI20StOO (9 Ibs.) list 585.00 

+ BV @l 20A 
±16V @l 4A 

BVSPI2FS100 (14 Ibs.) list S140.00 

SALE 
PRICE $78.00 ~:~~E $129.00 

SWITCHING POWER SUPPLY 
FOR DISK DRIVE APPLICATIONS 

200 Watt - 5 Output 
5V @I 20A 12V @I 4A -5V @I .7A 

+t2V @I 4N7.5A Pk 24V @I 3.2N6A Pk 
BYSPS7M200 (7 Ibs.) List Price: $275.00 

SALE PRICE: $249.00 

8SANVO MDC-SSS 
Standard Features Include: 
• MS DOS • Centronic Printer Port 
• 16 bit 8088 CPU • Diagnostics, Utilities, Speaker & Joystick Port 
• 128 K internal memory • Sanyo Basic 
• 1 single sided/double density disk drive (160 Kbytes) • Runs over 80% of IBM-PC'· software 
• Color Graphic Capabilities • Word Processing and Spread Sheet Software 

BVSYOMBC555 Sanyo IBM-PC'· Compatible Computer (Sh. Wt 20 Ibs.) $995.00 
ASK ABOUT OUR SPECIAL PACKAGES INC,,"UDING SANYO M,ONITORS! 

PRINTERS 
MORROW. 
~gRR~RE~GN~~np~~YWhq ~t!~l!! 
the fealUres that you would require in a letter Quality printer. Features such 
as 96 character set. 10112115 character pitch and proportional spacing, 
full 13.2" printing width, and a Centronics parallel interiace to list just a 
few, are what makes the MORROW DESIGNS MP200 your first choice in 
a low cost letter Quality prinler. 
FEATURES: 
• 20 cps (Shannon text) print speed - 6i-directional Printing 
• 10/12/15 Characler pitch and proport ional spacing 
• t 7" paper width paper capacity - 13.2" printing widlh 
• Prints up to 5 part forms 
• Front panel controls 01 PAUSE, LINE FEED, FORM FEED, TOF SET 
• POWER, ALERT. and PRINT ON front panel indicators 
• Very Quiet operation 
• Optional tractor feed 

Part Number Descripll0. Ust price Our Price 

BYMOSMP200 MP200 w/RS232 serial in terlace £950.00 $795.00 
(Shipping weight: 35 Ibs.) 

BYMBSMPT5IITK MP200 tractor feed $125.00 

BYSRP5504 
BYSRP5505 

BYSRPCOURIER10 
BYSRPCOURIERI2 
BYSRPNODERN 
BYSRPSCRIPT 

RlDIlON CARTRIDGES 
Single strike film ribbon 
Multistrike ri bbon 

PRINT WHEEL 
Courier 10 pica 
Courier 12. eli te 
Proportional type 
Script eli te 

GEMINI 10X 6 15 

$ 4.95 
$ 6,95 

$16.95 
$16.95 
$16.95 
$16.95 

$199 
OUR LOWEST PRICED PRINTER! 
BYAXMGP100A 30 cps 80 col. dot matrix (11 Ibs.) $199.00 

OKIDATA 
BYOKtDAT62AT TRACTOR INCLUDED (25 lb.) 
BYOK1DAT63AT TRACTOR INCLUDED (35 Ibs.) 
BYOKIDAT92AP OKIDATA 92A Parallel (25 Ibs.) 
BVOKtDAT92AS OKIDATA92A Serial (25 Ibs.) 
BVOKIDAT92AT OKIDATA92A Tractor (2 Ibs.) 
BVOKIDAT93AP OKIDATA93A parallel (35 Ibs.) 
BVOKIDAT93AS OKIDATA93A Serial (35 Ibs) 

$449.00 
$729.00 
$480,00 
$599,00 
$ 79.95 
$630,00 
$995,00 

MANNESMANN TALLY 
LETTER OUALITY DOT MATRIX PRINTER 
• 160 cps 
• 40 cps (Letter Quality) 
• Serial & Parallel Interface 
• Double wide characters 

• Tractor and friction leed 
• "Bullet-ProoF' cast Irame 

with metal cabinet 

BVTALMTl60L 160 cps 80 col (21 Ibs.) $569,00 
$764,00 BVTALMTl60L 160 cps 132 col. (28 Ibs) 

QUME LETTER OUALITY 
BYOMES945 45 cps Sprint 9 serial (49 Ibs.) $1789,OG 
BVQMES955 55 cps Sprlnl 9 serial (49 Ibs.) $2195 ,00 

$319_00 BYOMESII4lJ 40 cps Sprint 11 (45 Ibs.) $1369.00 
$459.00 BYOMESII RS232 RS232 Module for Sprint 11 (3 Ibs.) S 99.00 

BYGEMtOX 120 cps Parallcllnl 60 col. (20 Ibs.) 
BYGEM15 100 cps Parallellnt. 132 col (26 Ibs.) 
BYGEMSERtNT Serial interlace card for GEM15 (1 lb.) 
BVGEMSERtNTX Serial inlerlace for GEM10X (1 lb.) 
BYGEMSERINTX4K Serial inlerlace & 4K buffer for GEM10X 

$65.00 BVOMESII CENT Centronics parallel for Sprint 11 (3 Ibs.) $ 99 ,00 
$ 59.00 iYOMES111EEE488 IE EE488 Module lor Sprint 11 (3 tb.) $ 99,00 

-VIS4 -
$119.00 BYQMES111BM IBM module for Sprinlll (3 Ibs.) $ 99,00 

[J 
BVOMEBBT Bi-Directional Tractor (9 Ibs.) $ 349,00 
BVOMEWB Wire basket (2 Ibs.) $ 85.00 
BYQMECSF Cut Sheet Feeder (20 Ibs.) $ 649 00 

PRIORITY ONE ......;.E-L-E-C-~-R-O-N-,..;.C-s-fl-· ""-1-·,-'--1 
Ter!?~I~~12Lc~ec~~~ 0~~~S02d~~~;~!~~d ;'h~S ~~IN~~M~~ ~~E~$~?oOr.~!:~!u! :HIP-
PING & HANDLING 01$3.00 for the lirst 3 Ibs. plus 40ft fO( each additional pound. Orders over 50 Ibs. sent freight collecl Just in case, include your phone number. Prices 
subjec t to change without not ice. We will do our besllo maintain prices through October. 1983. Many quantities are limited. Sorry. norainchecks, no refunds or exchang­
es on sale merchandise. Credit Card orders wilt be charged appropriate freight. Sale prices for prepaid orders only. We are not responsible lor typographical errors. 

RETAIL STORE PHONE NUMBERS: (Cho1sworth:) (213) 
Circle 374 on inquiry card. 

- (Irvine:) (714) 660-1411 



PRIORITY ONE ELECTRONICS 
SIEMENS FDD100-8 

8/1 FLOPPY DISK DRIVE 
SINGLE SIDED, DOUBLE DENSITY 

SHUGART 801 R COMPATIBLE 

$175. 
$169.00 ea. 2 - 9 

10+ CALL 
OEM INQUIRIES . INVITED 

BYSIEFDDID08 (Include S7.00 per drive for shipping) 

OUR FINEST DUAL 8/1 
DISK DRIVE CABINET! 

ffiJ IlIIernalionai 
InSIr//lJ/(,fllalion 
Incorpuruled 

I 

~ 

• Posilive pressure lorced air coolillg for reliable disk drive operalion 
• AC input EMI filtered to six .• Integral power supplywith5V 

amps to help prevent disk @ 6N-5V @ 1 N24V @ 6A 
crashes due to power spikes • Each DC supply and AC 
and line noise separately fused 

Part No. Us. Prtce oJlr.rrf~b 
BY IIIUOE004 (Sh. WI. 40 Ibs.) $495.00 $349.U 
With augmented power supply to handle Tandon Slimline, or Winchester 
disk drives. Includes the disk environment monitor. 
BV IIIUOE004AU& (Sh Wl 40 Ibs.) $733.00 $625.00 
BY 'IIIUOE004EM (Sit Wl 40 Ibs.) $584.95 $395.00 

DUAL 5%/1 HARD DISK ENCLOSURE 
The IIIH05002 enclosure pro­
vides all of the necessary power 
lor Iwo TANDON TM5DO series 
or equivalent hard disk drives, 
and Xebec Controller. Forced air 
cooling is provided by a 33 cfm 
Ian and is filtered to keep your 
eQuipment running al its best! 

Part Number Oascrtption 

~ 
Ust Prlca Dur Prlca 

BYIIIHD5D02 Dual hard disk enclosure $42S.00 $375.00 
: 20 Ibs.) 

DISK DRIVES 
TAN DON 5114" HARD DISK 

BY TNDTM5Dl 1 platter 6 Mbyte (Sh. WI. 9 Ibs.) 
BY TNDTM5D2 2 platter 12 Mbyte (Sh. WI. 9 Ibs.) 
BY TNOTM503 3 platter 19 Mbyte (Sh. WI. 9 Ibs) 

$749.00 
$895.00 

$1049.00 

DUAL HARD DISK ENCLOSURE 
BUIIIH05OO2 For above drives $395.00 

TANDON 5114" 
BYTNOTMIDDt 1 Sided48TPI $225.00 2 FOR$195.00 each 
BY TNOTMI 002 2 Sided48 TPI $260.00 2 FOR $235.00 each 
BYTNDTM1DD3 1 Sided 96 TPI $275.00 2 FOR $250.00 each 
BYTNOTM10D4 2 Sided 96 TPI $390.00 HOR $365.00 each 

(Shipping Walghts on Ibo,. n.lIs, 5 fbi. BI,ch) 

MPI 5114" FULL HEIGHT 
BYMPI51' 1 Sided 48 TPI 
BY MPI52' 2 Sided 48 TPI 
BY MPl91' 1 Sided 96 TPI 
BV MPI92' 2 Sided 96 TPI 

$200.00 
$270.00 
$275.00 
$400.00 

* Replace with an "fI" for the MPI style bezel, or with an "$" for Shugart style 
bezel. IShipping Weight: 5 Ibo) 

MP15114" HALF HEIGHT 
BYMPl501 1 Sided 48 TPI (Sh. WI. 4 Ibs.) 
BVMPI502 2 Sided 48 TPf (Sh. WI. 4 Ibs.) 
BYMPI901 1 Sided 96 TPI (Sh. WI. 4 Ibs) 
BVIMPt902 2 Sided 96 TPI fSh. WI. 4 Ibs.) 

8260.00 
$300.00 
$300.00 
$355.00 

SHUGART 8" FULL HEIGHT 
BYSHU801 R 1 sided (18 Ibs) $369.00 

QUME 8/1 FULL HEIGHT 
BYOMEDn 2 sided (18 Ibs.) $480.00 

2 FOR $480.00 each 

MITSUDISHI 8" FULL HEIGHT 
BYM1TM2894B3B 2 sided (18 Ibs.) 

MPI 8" FULL HEIGHT 
BYMPI41S 1 sided (11 Ibs.) 
BYMPI42S 2 sided (11 Ibs.) 

$380.00 

$380.00 
$460.00 

MPI 8" DUAL HALF HEIGHT 
(SAME SIZE AS ONE FULL HEIGHT) 

BVMP1410 1 sided (22 Ibs.) 
BY MP142D 2 sided (22 Ibs.) 

$760.00 
$870.00 

TANDON 8" HALF HEIGHT 
BYTNOTM84Bl 1 sided (9 Ibs.) $395.00 

2 FOR $375.00 each 
ByTNOTM84B2 2 sided (9 Ibs.) $495.00 

2 FOR $475.00 each 

MP18" HALF HEIGHT 
BYMPl4tM 1 sided (11 Ibs.) 
BY MP142M 2 sided (11 Ibs.) 

$380.00 
$460.00 

5114/1 DRIVE CABIN ETS 
BYJM1\1C5 Single S%" Cabinel (S Ibs.) 
BYJMR2C5 Dual SV," Cabinet (9 Ibs.) 
BVJMR2C5C JMR2CS w/internal data cable (9 Ibs.) 

DUAL 8" HALF HEIGHT 
FLOPPY CABINET 

• 24V @l 4A. SV @l 3A BIl 
-5V @l 800ma 

• Fan cooled 
• Socketed power connections 

$69.00 
$89.00 
$99.00 

• All supplies regulated Ust Prt.. Oar prtc. 
BYIIIOTLD02 Dual Thin Line Cabinetl12lbs) $22S.00 $185.00 

DUY THE CABINET 6 DPJVES AND $AVEI 
With 2 Tandon Thlnllnes 

By lPDBI11TNDI Cabinet w/2 TNDTM8481 -1 sided(30 Ibs.) 885.00 
ByIPDBI11TND2 Cabinet .. :2 TNDTM8482 - 2 sided(30 Ibs.) 1115.00 

With 2 MPI Slimlines 
ByPDBI11MPt1 Cabinet w/2 MPI41 M - 1 sided (30 Ibs.) $ 920.00 
ByPDBI11MPI2 Cabinet w/2 MPI42M - 2 sided (30 Ibs.) $1080.00 

o lions 
BylIIOTLMPlKIT MPI drive adaptor mounting kit (2 Ibs.) 24.95 
Byl11DCCSHU Shugart I AC/DC power connector kit (2 Ibs.) t4.95 

(For full size single SABOl or compatible drives) 

TERMINALS 
VISUAL 50 

(Sh. wt: 
41 Ibs.\ 

Plrt NUlllb.r OOlcrtptlon list Prtc. SALE PRICE 

enSIliOBW Black & White 12" $69S.00 8825.00 
enSl50GN Green Screen 12" $770.00 8855.00 

FEATURE COMPARISON CHART 
flatar.: IIIUAl NI"IM .. ADDS LI.r T.I.,,~ •• 

50 E.prtl " •• p.11I 11."" Jlo 
AO.S 

Tilt & Swivel YES NO NO NO NO 
Detached Keyboard YES NO YES NO NO 
N- Key Rollover YES NO YES NO NO 
Audible Key Click YES YES NO NO NO 
Menu Set-Up Mode YES NO NO NO NO 
Status line YES NO NO NO NO 
Full 5 Allribute 

Selection YES NO NO NO YES 
Smooth Scroll YES NO NO NO NO 
Une Drawing 

Character Sel YES NO NO NO NO 
Independenl RCv{ 

TX Rates YES NO NO NO NO 
Answerback User 

Programmable YES NO NO OPT NO 

VISUAL 330 
The VSl330 terminals will emulate the DEC VTS2. Data General 0200, 
Lear Siegler ADM-3A. and Haziltine 1500. Other features include: 12 user 
programmable function keys. line drawing character sel. jump or 2 speed 
scroll, split screen, lull editing, and programmable non-volatile columnar 
tzbbing or lield tabbing fOlWard and backward just to name a lew. 
The YISUAl300 has all of the same tunctions as the 330, but does not have 
multi-emulation. The YISUAL 300 is ANSI X3.64 compatible. 
BYVSL300GN ANSI X3.64, 12" Green $109S.00 $985.00 

BYVSL330GN Green 12" CRT (Sh. WI. 41 Ibs.) $1200.00 $895.00 
BvrSL33014GN Green 14" CRT (Sh. WT.41Ibs.) $12S0.00 $949.00 

TELEVIDEO 

BYPDBTLV9252P w/2nd page memory kit FREE (AS95.00 Value) $728.00 
BYPDBTW95D4P w/2nd. 3rd, & 4th page memory kit FREE $921.00 

(A 28S.00 Value) (above items: 37 Ibs. each) 

evTLY910 80 col. terminal (37 Ibs.) 
BYTLY970 14" 80/132 col. terminal (40 Ibs.) 

$558.95 
$ID19.00 

LIBERTY ELECTRONICS 
BVLtBF5D Freedom 50 (Sh. WI. 30 Ibs.) $S99.00 $474.00 

ADDS 
BUDDYWPR Viewpoint 3A+ (30 Ibs.) $695.00 $575.00 

BYOMEt02 
BVOME1D2AM 
BYOME103 
BVOMEt08 
BVOME1OSAM 

QUME 

80 Column Green (Sh. WI. 30 Ibs.) 
80 Column Amber (Sh. WI. 30 Ibs.) 
80/132 Column Green (Sh. WI. 30 Ibs.) 
22 funct ion key, 80 col. Green (30 Ibs.) 
22 function key, 80 col. Amber (30 Ibs.) 

$55D.00 
$565.00 
$785.00 
$749.00 
$765.00 

ORDER TOLL FREE (800) 523-5922 - CA.. AI<.. HI CALL (213) 709-5111 Circle 374 on inquiry c; 



PRIORITY ONE ELECTRONICS 
r-------------------------Fh;'ll HEWLETT CALCULATORS AND 
~~ PACKARD HANDHELD COMPUTERS 

HP-7SC Computer & Software 
BY HP-75C Portable Compuler (9 Ibs.) 
BY HPOOO75-I SOI4 VisiCalc· 
BY HPO0075-15019 Text Formaller 
BY HPOOO75-15015 Math Pac 
BY HPOOO75-15012 Surveying Pac 

$995.00 $749.00 
$195.00 
$95.00 

$145.00 

BY HPOOO75-15035 DalaCommunications Pac 
$295.00 
$145.00 

HP-41 C/CV HANDHELD COMPUTER SYSTEM 
BY HP-41 C Handheld computer $195.00 $159.00 
BY HP-41CY Handheld compuler $275.00 $219.00 

w/5x the memory 
BY HP82104A Card reader $195.00 $159.00 
BY HP82153A Optical Wand $125.008 99.00 
BI HP82181A Casselle drive $450.00 $349.00 
BY HP82182A Thermal Printer $450.00 8349.00 
BY HP82183A Video Intertace $225.00 $179.00 

(Shipping Weights on above items: 5 Ib,. eachl 

ENHANCEMENT MODULES: 
BY HP82160A HP-Jl module $125.00 895.00 
BY HP82170A Quad RAM module $ 75.00 $59.00 
BY HP82180A Extended functions/ $ 75.00 $59.00 

memory module 
BY HP821814 Ext. memory module $ 75.00 $59.00 
BY HP821B2A Time module $ 75.00 $59.00 

(Shipping Weights on above items: 1 lb. each) 

We now carry the complete line c;! series 40 
Application Pacs and Solution Books 

HP-IL PERIPHERALS 
For HP-41 CV & HP-75C 

Pert No. Description Ust Pllce 

BY HP82180A HP- Illnlerfac. $125.00 
included in HP-75C 

BY HP821614 Digital Casselle Drive $450.00 
BY HP82176A Digital Cassettes (10 pack) 
BY HP82162A Thermal Printer/ Plotler $450.00 
BY HP82125A Thermal Printer Paper (6 rolls) 
BY HP82163A Video Inlerface $225.00 
BY HP82184A RS-232 Serial Inlerface $295.00 
BY HP82185A G PI 0 Intertace $29500 

Our Prlce 

$ 99.00 

$349.00 
$ 95.00 
$349.00 
$ 10.00 
$179.00 
$249.00 
$249.00 

SERIES 10 PROGRAMMABLE CALCULATORS 
BV HP-1 OC Scientific $ 70.00 $59.00 
BV HP-11C Adv. scienilfic $ 90.00 $79.00 
BV HP-12C Adv. financial $120.00 $99.00 
BV HP-15C Adv. sci. w/matrix $120.00 $99.00 
BV HP-16C Digital & Computer science $120.00 $99.00 

(Shipping We ights on above calculators: 3 Ibs. each) 

1200 BAUD MODEM SALEl 
u.s. ROOOTICS 

PASSWORD 

1200 BAUD $37 9 Auto Originatel 
Auto Answer 
Pert Number Description Ust Pllce Our Pllce 

BYPDBPASSTUS Password Modem w/Com- $528.00 $379.00 
munication Software 8" CP/M" 

BYPDBPASSTELS Password Modem w/Com- $528.00 $379.00 
munication Software 5 W' Apple 

BYPDBADIALTELBAuto Dial 212A Modem $678.00 $495.00 
w/Communication software 8" CP/M" 

BYPDBADIALTELSAuto Dial 212A Modem $678.00 $495.00 
w/Communication software 5V," Apple 

1200 
BAUD 
AUTO DIAL 

PJXON 

DIRECT CONNECT MODEMS WITH 10 NUMBER MEMORY 
Part Number Description Ust Prlce Our Price 

BYRIXR212A 1200 Baud StandAlone unit $495.00 1475.00 
BYRIXPC212A 1200 IBM PC'· modem (2Ibs) $495.00 475.00 
BYRIXPCCOMt IBM PC'· Modem Software (1 lb.) 89.00 
BYPDBRIXIBM IBM Modem & Software Together (3Ibs.) 539.00 

D.C. HAYES 
BYDCH0400P 
BYDCHD2DOP 
BYDCII0300P 
BYDCH0100P 
BYDCHODOOP 

1200 Baud Smart modem 
300 Baud Smartmodem 
Chronograph 
MicroModem 100 
MicroModem II 

$695.00 1514.95 
5279.00 229.00 
$249.00 199.00 
$399.00 349.00 
$379.00 299.00 

MURA 300 BAUD DIRECT CONNECT 

$79.00 
• RS232 C Intertace 
• Full Duplex 
• Bell 103 compatib le 

BYMURMMIDO 0-300 baud modem (2 Ibs) 
BYCNDRS2328F RS232 Cable 

List Price OUR PRICE 

$99.55. 879.00 
$19.95 

INTRODUCING THE LOW COST ~ 70 SERIES DMM! 
• Analog Bar Graph 
• 3200 Count LCD Display 
• Fast, Autoranging 
• Simple, Single Knob 

Operation 
• Resistance to 

32 M 

• 2000 Hour 
Battery Life 

• Diode Test 
• VDE, UL Listed 

3 Models/3 Dosic Accuracies 

BVFLU73 0.7% Accuracy $85.00 
BVFLU75 0.5% Accuracy $99.00 
BVFLU77 0.3% Accuracy $129.00 

(Shipping weights: 5 Ibs. each) 

BVFLUC70 Vinyl Case $ 9.00 
BVFLUC71 Holster $ 9.00 

(Included with FLU??) 

12" RGD COLOR VIDEO MONIOTRS 51f4" FLOPPY DISKErnS 
1 ~ \I)Oue ... ~ 

.. 5,1 
FEATURES: I) IS 
• Includes ,einforcement ring • Write protect with tabs 
• 100% Surtace tested • Lifetime warranty! 

SINGLE SIDED 
40 TRACKS- 1 BOX 

$ 25.00 DOUBLE DENSITY OF 10: 

2 $ '40.00 ORDERING INFORMATION BOXES: 
BIULT51401 Soft Sector 

Part No. DesCription Ust Pric. 

BVTAXRGBI Medium Resolution/31 0 lin.s $399.00 
BVTAXRGB3 Super High Res/630 tines $699.00 

Our Pllc. 81ULT51410 10 Sector 10 $180.00 $379.00 BIULT51418 16 Sector BOXES: 
$6S900 

Shipping Weight 301bs. BYULT52401 Soft sector. 40 track 2 sided 
BYULT52410 10 sector. 40 track, 2 sided 

INTERFACE DOARDS AND CADLES BYULT524t6 16 sector, 40' track. 2 sided 

BVTWPfLE2RGB RGB int.rtace for Apple II $14~00 $t39.rO 1 BOX OF 10 2 BOXES 10 BOXES 
BVTAX410-aO RGB 80 col int. : c -·,p~ l. II. $199.00 $t85:JO 
BVTAXI8MRGB RGB cable for IBM PC $19.00 $35.00 $60.00 $280.00 
BVTAXRGBAPl RG B cable for Apple II. and III $l

jJ
9.00 

Shipping Weight t Ib on .ach (Shipping weights: 1 lb. per box) 

:z PRIORITY ONE ELECTRONICS • 
91b1 Deering Aveo. Chotswor Ih CP (JUII 

T.r~~t~~MJ~Lc~ec~~~ 0~~~S02d~~~;~~~~d ;v,~s ~~tN~~M~~~ ~~E~ ~?oo~?u?:J~~u! ~HJP' 
PING & HANDLING of $3.00 for the first 3 Ibs. plus 40¢ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in case, please intlude phone number 
Prices subject to change without notice. We will do our best to maintain prices through October , 1983, Many quanfifips are limited. Sorry, no rainchecks. no refunds or 

sale merchandise Credit Card orders will be appropriate freight. Sale prices for prepaid orders only. We are 001 fesponsible for typographical errors. 

RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 
Circle 374 on inquiry card. 



FAST PRECISION 
AID FOR APPLE II® 

• 40,000 SAMPLES I SECOND 
DATA ACQUISITION RATE 

• 12·BIT RESOLUTION 

• 0. 1 % ACCURACY 
• 8 ANALOG INPUT CHANNELS 

• REMARKABLE PRICE $375 

ALSO: LOW·COST PRECISION N O 

12 SAMPLES I SECO ND $1 95 

ACCESSORIES 
2·CHANNEL THERMOCCUPLE THERMOMETER 

1 0 CENTIGRADE ACCURACY.. . $135 

6·CHANNEL THERMOMETER . $1 55 

16·CHANNEL MULTIPLEXER . $1 60 

1-4 CHANNEL OUTPUT CONTROLLER CALL 

LAWSON LABS, INC. 
5700 RAIBE ROAD 

COLUMBIA FALLS, MONTANA 5991 2 

406·387 ·5355 

Circle 555 on inquiry card. 

BIG SALE 
CALL . .. . GOODWILL ELECTRONICS CO. 

I APPLE HARDWARE I 

"11K Comp&c, comPUIoU (Keyboa rd 0\ 11.,dea"". 

T .. ~modemIRS.2:12) . 

16KR.o\Mca.dILanguaoel .. 

APlSKeJt>o.a.d . 

Sup..R-Mod 

Po .... ,·SupplylO,AW'Ol 

w e :l<:CePIV,U,. MUle . cna.ge. cnK Il ~ I>(l (;,00. CA .".lelan, . add 6"'''' T3<. 

Sn'PPO"ll. SJ00 I",h'sl] Ib"- 40C 10' uc~aOdlllon3 ~ 

GOODWILL ELECTRONICS CO. 

18901 CRENSHAW BLVD. 

TORRANCE. CA90504 

(2 ' 31532-9624 

Circle 557 on inquiry card. 

HOOKING IN 
THE UNDERGROUND 

BULLETIN BOARD WORKBOOK 
FIRST TIME BETWEEN TWO COVERS 

'83·'84 EDITION (Periodic Updates) 

No matter what type of computer you own, thi s 
book will get you on·line TODAY! 
Complete information on computer bulletin 
board systems including: 

• What they are (and what's happening). 
• Kinds of informat ion available. 
• Publi c domain systems. 
• Free software (and how to get yours). 
• Blitz course in telecomputing. 
• Buyer's gu ide to modems. 

Over 400 verified li stings. Periodicall y Up· 
dated. On·line Logbook. Electroni c Mail 
Address Book. 
$14.95 P.P. Make checks payable to: 

Computer Food Press 
D iv. of Coltrane & Beach 

3 1754 Foxfie ld D r. 
Westlake Village, CA 9 136 1 

I I 
12 13 J 462·0888 Z Visa and Mastercard Accepred . • 

Circle 559 on inquiry card. 

age 
years worked 

65 
40 

retirement benelits o 
Th e U.S. Department of Labor has a free 
book let that will help you answer th ese 
ques ti ons and a lot more. Send for it today. 

Write: Pension s, Consumer Information 
Center, Pueblo, Colorado 81009 

U.S. Department o' Labor 

SOURCE SOFTWARE 
Professiona l ·qua lity. CP/ M compat ib le 
Z80 assemb ler accepts standard Z il og 
mnemonics as wel l as 19 pseudo·ops. 
prints a sorted symbol table. and can 
read from multiple inpul files . Modu lar 
slructure a ll ows easy revis i on as a 
cross-assembler . 

Co mp le te souce l isting with de tai led 
tu tor ia l on th eory of assemb lers is con· 
tained in a 200·page manua l . Profes­
siona l techniques fully exp lained inc lude 
Radix 40 . binary search. expression 
processing by recurs ive desce n t. etc . 

Source code a lso avai lab le on a standard 
format 8" SSSD d is k . 

Manua l with l isling 525 
Manual and 8" disk $50 

(f o re ign 3 rdcrs add 53 surfac e. S 10 airmail) 

PO Box 208 
Red Bank. N.J . 07701 

1201) 530·7245 
NJ reSidents please add 6% Si-lleS lilX 

Circle 262 on inquiry card. 

TclcCO~BITM - A Complete Versatile, User·friendly & 
Telecommunica ting 

ELECTRONIC MAIL 
for 

TeleVideo J. , CP/M"'. MPIM™, TurboDOS™ based Computers . 

TeleCOMM provides you with the mosl eHicient and cOII-etfectivlI mOllns 
01 ccmmuniclltlngtlalweonyouand your branchoflico,coworker5.I riends 
or lamilv viall local area n&lwork or nationwidol0lephol1O link . 

• Mulll ·/Single·"lo,Compullrs 
• PeuwordP'Ol8CledTrlnleClionl 
• 8roidCUIlng and Forwl,d lng 
• TOllllyMlnu·dr lvlnFunClion i 
• V"UlIII Pr inting 
·SlvI.MOIIIIILeu"l 
• A. ,.mllle rL lng". ge 

o Modemlnt"la,e. 
• Unlimrted U'''I 
o SlndLll1 ... /M, .. eg.,IP,og ,eml 
• Fut:Se,unEd,t ing 
• De,, : MonthI O.~ IV," 
• Automll ic Prompt io' Incommg M"I 
• Am. cII ... V;dtoAmibuluIT.I,Vid.O! 

Lilled Price: lW98 SpecinllnlroduCtorV Price: 8280 

TclcWORD"'- WORD PROCESSOR 
• CP.M 8ula & Mo~ em l"'e rrac~d • P,ompt 1o, Incpming Ellcuonie Meil 
• 8uill·in Op ... tmg SVi ti'" Command! • Mult l· tn~in ll (Coneu",nt Pronlingl 
• P ... WO'df'toIlClldT .. nuctron l • Fully Mlnu·d"",,, Funct,onl 
• P.geIOoeumtntFo,mlt • 110",ontll."" V."rcal Scroll 
• Colum,,",f'tocllI'''1I • JUlllftcluon •• n" Inoemltio". 
• Oocum'''t A"lmblv and Merge • Ca lcula tO' Mode 
• UnUmill" Unoo CommlnOI • Mailing L'il & lebel/EnvelOp f't '''t lng 
• ScPO.n Editing • Bloc ~ 1'.1 0" . and Dele" 

SpeciallntroduclOIV Pr ice: !\9~ 

T urbon OS™-Free Consull ing & Demo . CU$tomized Or;"ers. 
Multiu,ef: S-41)!Ii 

T~ l el t ()STH.\ - Allows your terminlli/computer 10 communica te with other 
CompUIBrs viI telephone link l . Pr ice : 1'\9ft 

T~ld.lST' M _ Maihng L1s1 Progrem . Pflnu Latlllis. Pfico: 1'\75 

I nternat iona l Computers & T elecommunica t ions, Inc . 
932 HungerfDrd Drive , 16 -8, RDckvi ll e. MD 20850 

13011251 ·0062 

Circle 232 on inquiry card. 

TOPQUAUTY 

51/4 DISKETTES 
SPECIFY SOFT, 10 o r 16 SECTORS 

• vvabash:"," __ ..;:S;;./1;C0;;--~S:;/5~O;;--...;S~/;;;100 
SSDO (M13A411X) 23.00 112.00 218.00 
DSDD(MI4A41IX) 30.00 146.00 286.00 

• control data -;=;;---;;;-=;--="" 
SSOD (CDC 1242·00) 22.00 106.00 210.00 
OSOD (CDC1244·00) 30.50 147.00 290.00 

• 3M scotch_~~ __ 
SSOO (3M 7440·0) 22.00 109.00 
OSDO (3M 745·0) 31.00 150.00 

213.00 
295.00 

• verbatim ==-=-=---:==--=-;-;-;;: SSOD (MD525·01·18158) ~5.20 124.00 245.00 
OSDO (MD550·01·18188) 36.50 180.00 355.00 

• maxell==.---===----:-c=-=cc-=--=-SSDD (MAX·MD·1 M) 28.95 140.00 270.00 
OSDO (MAX·MDZ·OM) 39.00 192.00 360.00 

• dysan _________ _ 
SSDO (OYS 104·10) 36.00 177.00 350.00 
OSDD (OYS 104·20) 41 .00 ~2.00 ~O<!:qo 

CAU.. Tau. FREE 8011-824-7888 
(VISA, M.C .. COD. ORDERS ONLy) ~A~~~o;E~ 

f'Ceativit.JJ...... .. 
• CHECKS M.O .. VISA, '" UI1Llmite.cl 

M.C.-ADD $2.00 SHIP 

• CA. RESIDENTS ADD 
6% SALES TAX 

• SURCHARGE ON ORDERS 

SHIPPED OUTSIDE USA . ~;It"d l .. iIIi ... 1 
Dealer Inquiries ., 

Circle 556 on inquiry card. 

,STANNIVERSAR'I 
CHRISTMAS SPECIAL 

FOR DETAILS&OUR FREE PRICE LI 
CALL, WRITE OR USE R/ Sit 

Circle 558 on inquiry card. 

MPM • COOS, MULTI· USER 
EXTENDED TRACK BUFFERfNG $399 
,/ SIMULTANEOUS MEMORY ACC ESS FEATURES 

• 8/ 16 BIT DATA TRANSFERS . 4 INDEPENDENT 16K X 8 
(or 8K X 16) BANKS . ADDRESSABLE ON 16K BOUND­
ARIES. 2K DESELECTS FOR EACH BANK . 24 -BIT EX· 
TENDED ADDRESSING . PHANTOM . RESET ON/OFF . 8 
MHZ . IEEE 696/S-100 • CROMEMCO COMPATIBLE 
* DEALER. OEM CALL! 5 BOARDS = 7 USERS 

OPTION: LITHIUM BATIERY BACKUP; Unique POWER· 
FA il-SENSE circuit and lithium battery allows processor to 
save register infDrmation and disable board befo re POWER 
FAILURE CRASHES memory ($39). 

BG COMPUTER APPLICATIONS, 206 Brookside. 
Bryan. Texas 7780 1. International Orders Add 30%. 

(409)·775·5009 

Circle 560 on inquiry card. 



connECTORS 
IDP-16 IDC DIP-PLUG 
IDE-34 IDC EDGE-CARD 
ICC-14 DIP "HEADER" 
ICC-16 DIP " HEADER" 
44P-5T PC EDGE-CARD 
DB2SPC/ P VERTICAL 

PC-MOUNT 
DB2SPC/ 5 VERTICAL 

PC-MOUNT 

TRAnSISTORS 
2N3904 TO-92 
2N3906 TO-92 
PN2222 TO-92 

CERAMIC 
MonOLITHIC CAPS 

AT THE PRICE 
OF DISC! 

.1UF-MONO 
.047UF-MOND 
.01UF-MONO 100/ 10.00 

PRIME LED'S 
JUMBO RED 
JUMBO YELLOW 
JUMBO GREEN 
5082-7760 

Circle 246 on inquiry card. 

MICROPROCESSOR 
COMPATIBLE 

CLOCK/ CALENDAR CHIP 
3.95 100/3.25 ea. 

32.768KHZ XTAL 

OTHER CRYSTALS 
3.579545MHZ 
5.0688MHZ 
18.432MHZ 

VOLTAGE 
REGULATOR 

TI PART #UA78M05C 
STANDARD TO-220 CASE 
5 VOLT AT 500MA CAN BE 
USED AS 7805T IN MOST 

APPLICATIONS 

dDH DISK DRIUE 
BLOW OUTS! 

SA 410 
$11995 

* % Mb Storage 
* SS/DD 

SA 460 
$14995 

* 1 Mb Storage 
* DS/DD 

* 80 Track - 96TPI 
* 6 ms - track to track 
* 5114" - Standard 

Format 
* 90-DAY GUARANTEE 

SALE ENDS SEPT. 30, 1983 

LInEAR I.C. 'S 

HARD TO FinD BLACK 
COnDUCTlUE FOAM 

DISK conTROllERS 
1771 
1791 
1793 

CRT conTROllERS 

D-RAM COnTROllERS 

MICROPROCESSOR 
Z80A-CPU 
Z80A-CTC 
Z80A-PIO 
Z80A-510/1 
Z80A-DART 
8086 16-BIT SMHZ 
68AOO CPU 1.SMHZ 
68Al0 RAM 1.SMHZ 
68A21 PIA 1.SMHZ 
68ASO ACIA 1.SMHZ 
6520/6820 PIA 

2102L-4 
2111L 
2112 
2114 
2114-25 
TM54027 

4S0N5-LP 
450N5-LP 
450N5 
450N5 
250N5 
250N5 

SPECIAL 
TMSII060/2107 
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8035 5.95 68000 59.95 74LSOO .24 74LS173 .69 

2101 256.4 (450 ns) 1.95 Z80-CPU 3.95 8039 6.95 6800 3.95 74 LSOI .25 74LS174 .55 

5101 256.4 (450ns) (cmo s) 3.95 Z80-CTC 4.49 INS-8060 17.95 6802 7 .95 74LS02 .25 74LS175 .55 

2102-1 1024.1 (450ns) .89 Z80- DART 10.95 INS-8073 24.95 6808 13.90 74LS03 .25 74LS181 2 .15 

2102L-4 1024. 1 (450 ns) (LP ) .99 Z80- DMA 14.95 8080 3.95 6809E 19.95 74LS04 .24 74LS189 8.95 

2102L-2 1024. 1 (250ns) (LP) 1.49 Z80-PIO 4.49 8085 5,95 6809 11.95 74LS05 .25 74LS190 .89 

2111 256.4 (450ns) 2.49 Z80- SIO /0 16.95 8085A-2 11 .95 6810 2.95 74LS08 .28 74LS191 .89 

2112 256.4 (450ns) 2.99 Z80-S IO/ l 16.95 8086 29.95 6820 4.35 74LS09 .29 74LS192 .79 

2114 1024.4 (450ns) 8/9.95 Z80-SIO/ 2 16.95 8087 CALL 6821 3.25 74LS10 .25 74LS193 .79 

2114-25 1024.4 (250ns) 8/ 10.95 Z80- SIO/9 16.95 8088 39.95 6828 14.95 74LSll .35 74LS194 .69 

2114 L-4 1024.4 (450ns) (LP) 8/ 12.95 4.0 Mhz 8089 89.95 6840 12.95 74LS12 .35 74LS195 .69 

2114L-3 1024.4 (300 ns) (LP) 8/ 13.45 8155 6.95 6843 34.95 74LS13 .45 74LS196 .79 

2114L-2 1024 • 4 (200ns) (LP) 8/ 13 .95 
Z80A-CPU 4.95 8155-2 7.95 6844 25.95 74LS14 .59 74LS197 .79 

2147 4096.1 (55ns) 4.95 
Z80A·CTC 4·95 8156 6.95 6845 14.95 74LS15 .35 74LS221 .89 

TMS4044-4 4096.1 (450ns) 3.49 
Z80A-DART 11 ,95 8185 29,95 6847 11 .95 74LS20 .25 74LS240 .95 

TMS4044-3 4096 • 1 (300ns) 3.99 
Z80A-DMA 16.95 8185-2 39.95 6850 3.25 74LS21 .29 74LS241 .99 

TMS4044-2 4096 • 1 (200ns) 4.49 
Z80A-P IO 4.95 8741 39.95 6852 5.75 74LS22 .25 74LS242 .99 

MK4118 1024 • 8 (250ns) 9 .95 
Z80A-SIO/0 16.95 8748 24.95 6860 9.95 74LS26 .29 74LS243 .99 

TMM2016-200 2048 • 8 (200ns) 
Z80A-S IO/ l 16.95 8755 24 .95 6862 11 .95 74LS27 .29 74LS244 1.2£ 

TMM2016-150 2048.8 (1 50ns) 
Z80A-SIO/ 2 16.95 6875 6.95 74LS28 .35 74LS245 1.4S 

TMM2016-100 2048.8 (lOOns) 
Z80A-SIO/9 16.95 6880 2.25 74LS30 .25 74LS247 . 7~ 

HM6116-4 2048.8 (200ns) (cmos) 6.0 Mhz 8200 6883 22.95 74LS32 .29 74LS248 .95 

HM6116-3 2048 • 8 (150ns) (cmos) 11 .95 8202 24.95 68047 24 .95 74LS33 .55 74LS249 .99 

HM6.,,6-2 2048.8 (120ns) (emes) 13.95 8203 39.95 68488 19.95 74 LS37 .35 74LS251 .59 

HM6116 LP-4 2048 • 8 (200ns) (emes)(LP) 13.95 8205 3.50 6800 ' lMHZ 74LS38 .35 74LS253 .59 

HM6116LP-3 2048.8 (150ns) (emes)(LP) 19.95 8212 1.80 68800 10.95' 74LS40 .25 74LS257 . 5 ~ 

HM6116LP-2 2048 • 8 (120ns) (emes)(LP) ZILOG 8214 3.85 68802 22.25 74LS42 .49 74LS258 . 5~ 

Z-6132 4096.8 (300ns) (Ostal) 8216 1.75 68809E 29.95 74LS47 .75 74LS259 2.n 

lP = Low Power Oslat .: Quasi-Static 8224 2.25 68809 29.95 74LS48 .75 74LS260 .SS 

8226 1.80 68810 6.95 74LS49 .75 74LS266 .55 

68821 6.95 74LS51 .25 74LS273 1.49 8228 3.49 

DYNAMIC RAMS 8237 19.95 68845 19.95 74LS54 .29 74LS275 3.35 

8237-5 21 .95 68850 5.95 74LS55 .29 74LS279 .49 

TMS4027 4096 • 1 (250ns) 32.768 khz 1.95 8238 4.49 68800 ' 2 MHZ 74LS63 1.25 74LS280 1.98 

UPD411 4096 • 1 (300ns) 1.0 mhz 4.95 8243 4.45 74LS73 .39 74 LS283 .69 

MM5280 4096 • 1 (300 ns) 1.8432 4.95 8250 10.95 74LS74 .35 74LS290 .89 

MK4108 8192. 1 (200ns) 2.0 3.95 8251 4.49 6500 
74LS75 .39 74LS293 . 8 ~ 

MM5298 8192. 1 (250ns) 2.097152 3.95 8253 6.95 74LS76 .39 74LS295 .9S 

4116-300 16384.1 (300ns) 2.4576 3.95 8253-5 7.95 1 MHZ 74LS78 .49 74LS298 .S! 

4116-250 16384.1 (250ns) 3.2768 3.95 8255 4.49 650 2 4 .95 74LS83 .60 74LS299 1.7! 

4116-200 16384. 1 (200 ns) 3.579535 3.95 8255-5 5.25 6504 6.95 74LS85 .69 74LS323 3.5G 

4116-150 16384. 1 (150ns) 4.0 3.95 8257 7.95 6505 8 .95 74LS86 .39 74LS324 1.75 

4116-120 16384 '. 1 (120ns) 5.0 3.95 8257-5 8.95 6507 9.95 74LS90 .55 74LS352 1.29 

2118 16384.1 (150ns) (5.) 5.0688 3.95 8259 6.90 6520 4.35 74LS91 .89 74LS353 1.29 

4164-200 65536 • 1 (200ns) (5.) 5.185 3.95 8259-5 7.50 6522 7.95 74LS92 .55 74LS363 1.35 

4164-150 65536 • 1 (150ns) (5.) 5.7143 3.95 8271 39,95 6532 9.95 74LS93 .55 74LS364 1.95 
6.0 3.95 8272 39.95 6545 22.50 74LS95 .75 74LS365 .49 

SV z single 5 volt supply 6.144 3.95 8275 29.95 6551 11.85 74LS96 .89 74LS366 .4! 
6.5536 3.95 8279 8.95 2 MHZ 74LS107 .39 74LS367 .45 

EPROMS 
8.0 3.95 8279-5 10.00 6502A 6.95 74LS109 .39 74LS368 . 4~ 

10.0 3.95 8282 6.50 6522A 9.95 74LSl12 .39 74LS373 1.3~ 

1702 256.8 (Ius) 10.738635 3.95 8283 6.50 6532A 11 .95 74LSl13 .39 74LS374 1.3S 

2708 1024 • 8 (450ns) 14 .31818 3,95 8284 5.50 6545A 27.95 74LSl14 .39 74LS377 1.39 

2758 1024 • 8 (450ns) (5.) 15 .0 3.95 8286 6,50 6551A 11.95 74LS 122 .45 74LS378 1.18 

2716 2048 • 8 (450ns) (5.) 16 .0 3.95 8287 6,50 3 MHZ , 74LS123 .79 74LS379 1.35 

2716-1 2048 • 8 (350ns) (5.) 17.430 3.95 8288 25.00 65029 14.95 74LS124 2.90 74LS385 1.90 

TMS2516 2048.8 (450ns) (5.) 18.0 3.95 8289 49.95 74LS125 .49 74LS386 .45 

TMS2716 2048.8 (450ns) 18.432 3.95 74LS126 .49 74LS390 1.19 

TMS2532 4096.8 (450ns) (5.) 20.0 3.95 UARTS 74LS132 .59 74LS393 1.H 

2732 4096.8 (450ns) (5.) 22.1184 3.95 DISC AY3-1014 6 .95 74LS133 .59 74LS395 1.19 

2732-250 4096.8 (250ns) (5.) 32 .0 3.95 CONTROLLERS AY5-1013 3.95 74LS136 .39 74LS399 1.49 

2732-100 4096.8 (200ns) (5.) 1771 16.95 AY3-1015 6.95 74 LS137 .99 74LS424 2.95 

2764 8192.8 (450 ns) (5.) CRT 1791 24.95 PT1472 9.95 74LS 138 .55 74LS447 .37 

2764-250 8192.8 (250ns) (5.) 1793 26.95 TR1602 3.95 74LS139 .55 74LS490 1.95 

2764-200 8192.8 (200ns) (5.) CONTROLLERS 1795 49.95 2350 9.95 74LS145 1.20 74LS624 3.99 

TMS2564 8192.8 (450ns) (5.) 6845 14.95 1797 49.95 2651 8.95 74LS147 2.49 74LS640 2.20 

MC68764 8192.8 (450ns) (5.)(24 pin) 68845 19.95 2791 54,95 TMS6011 5.95 74LS148 1.35 74LS645 2.20 

27128 16384.8 Call HD46505SP 15.95 2793 54 .95 IM6402 7.95 74LS151 .55 74LS668 1.69 

5. ' Single 5 Volt Supply 
6847 11 .95 2795 59.95 IM6403 8.95 74LS153 .55 74LS669 1.89 
MC1372 6.95 2797 59 .95 INS8250 10.95 74LS154 1.90 74LS670 1.49 
68047 24.95 6843 34 .95 GENERATORS 74LS155 .69 74LS674 9.65 

EPROM ERASERS 8275 29.95 8272 39 .95 BIT-RATE 
74 LS156 .69 74LS682 3.20 

7220 99.95 UPD765 39.95 74LS157 .65 74LS683 3.20 
CRT5027 39.95 

MC14411 11 .95 74LS158 .59 74LS684 3.20 M88876 29.95 8R1941 
Timer CRT5037 49.95 

11 .95 74LS160 .69 74LS685 3.20 M88877 34 .95 4702 
TMS9918A 39.95 

12.95 74LS161 .65 74LS688 2.40 1691 17.95 COM5016 
DP8350 49.95 

16.95 74LS162 .69 74LS689 3.20 2143 18.95 COM8116 10.95 74LS163 .65 74LS783 24 .95 
MM5307 10.95 74LS164 .69 81LS95 1.49 

KEYBOARD FUNCTION 74LS165 .95 81LS96 1.49 
CHIPS 74LS166 1.95 81LS97 1.49 

11.95 74LS168 1.75 81 LS98 1.49 
AY5-3600 11.95 74LS169 1.75 25LS2521 2.80 
AY5-3600 PRO 11 .95 74LS170 1.49 25LS2569 4.25 
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2732 32K EPROM $495 

••• 
EQUIVALENT PART NUMBER5 

Function TI SIG MIMI Harris 

32.8 DC 185A030 82523 6330-1 7602 
256.4 T5 24510 825129 6301-1 7611 

745288 32.8 TC 185030 825123 6331-1 7603 
256.4 DC 245A10 825126 6300-1 7610 
256.8 T5 28L22 6309-1 
512.8 T5 28542 825147 6349-1 7649 
512.8 DC 285A42 825146 6348 7648 
512.8 T5 28546 825141 6341 7641 
512.8 T5 285A46 825140 6340 7640 

745478 1K.8 T5 28586 
512.4 DC 27512 825130 6305 7620 
512.4 T5 27513 825131 6306-1 7621 

745572 1k.4 DC 24SA41 825136 6352-1 7642 
1k.4 T5 24541 825137 6353-1 7643 
1k.8 DC 285A86 825180 6380-1 7680 
1k.8 T5 28L86 825181 6381-1 7681 
2k.4 DC 245A81 825184 7684 
2k.4 T5 24581 825185 
2k.4 DC 285A166 825190 
2k.8 T5 285166 825191 

7685 
76160 
76161 

WE RESERVE THE RIGHT TO 
SUBSTITUTE MANUFACTURER 

1N751 
1N759 
1N4148 
1N4004 
KBP02 
KBP04 
VM48 

1.00 MCA-7 
1.10 MCA-255 

.69 IL-1 
1.75 ILA-30 
1.25 ILQ-74 
1.25 H11C5 
1.00 TlL-1f1 
1.50 TIL-113 

DIODES 
5.1 volt zener 
12.0 volt zener 
(1 N914) switching 
400PIV rectifier 
200PIV 1.5amp bridge 
400PIV 1.5amp bridge 
Dip-Bridge 

MUFFIN FANS 
NEW UN-USED 

4.68 " Square 
3.125" Square 

HEAT SINKS 
TO-3 style 
TO-220 style 

SWITCHES 
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2N918 .50 
MP5918 .25 
2N2102 .75 
2N2218 .50 
2N2218A .50 
2N2219 .50 
2N2219A .50 
2N2222 .25 
PN2222 .10 
MP52369 .2 5 
2N2484 .2 5 
2N2905 .50 
2N2907 .25 
PN2907 .125 
2N3055 .79 
3055T .69 
2N3393 .30 
2N3414 .25 
2N3563 .40 
2N3565 .40 
PN3565 .25 
MP53638 .25 
MP53640 .25 
PN3643 .25 
PN3644 .25 
MP53704 .15 

.22ul 

.27 

.33 

.47 

.6 8 

MP53706 
2N3772 
2N3903 
2N3904 
2N3906 
2N4122 
2N4123 
2N4249 
2N4304 
2N4401 
2N4402 
2N4403 
2N4857 
PN4916 
2N5086 
PN5129 
PN5139 
2N5209 
2N6028 
2N6043 
2N6045 
MP5-A05 
MP5-A06 
MP5-A55 
TIP29 
TIP31 
TIP32 

6V· 

.45 

.55 

.65 

.75 

1.35 

1.75 

3.75 

2764 64K EPROM $995 

CAPACITORS 
TANTALUM DISC 

10V 15V 20V 25V 35V 50V 

.40 

.40 

.40 .45 

.35 .50 

.45 .50 

.40 .40 .45 .45 

.45 .50 .60 

.75 

. 35 .40.45 .65 .85 

.40 .45 .90 

.45 .50 .55 .60 .6 5 .90 

.45 

.55 .60 .65 .85 .90 

.70 .75 

.65 .80 .85 .90 1.00 

.85 .90 

.85 .90 

1.25 

1.00 1.35 

1.50 

3.25 

2.25 

1-99 
.13 
.15 
.17 
.20 
.29 
.30 
.30 
.40 
.49 

64 pin 5T 4.25 call 
5T = 5DLDERTAIL 

8 pin WW .59 .49 
14 pin WW .69 .52 
16 pin WW .69 .58 
18 pin WW .99 .90 
20 pin WW 1.09 .98 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 
28 pin WW 1.69 1.49 
40 pin WW 1.99 1.80 

WW = WIREWRAP 
16 pin ZIF 6.75 
24 pin ZIF 9.95 
28 pin ZIF 10.95 call 

ZIF = TEXTDOL 

1.00 

10pl 
22 
25 
27 
33 
47 
56 
68 
82 
100 
220 
330 

50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 

470 
560 
680 
820 

.001ul 

.0015 

.0022 

.005 
.01 
.02 
.05 
.1 
.1 

MONOLITHIC 

50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .05 
50V .07 
50V .07 
50V .OJ 
12V .1C 
50V .1 • 

.1 ut-mono 50V .18 .47uf-mono SOV .25 

ELECTROL YTIC 
RADIAL AXIAL 

.47ul 50V .14 1ul 50V .14 
1 25V .14 4.7 16V .14 
2.2 35V .15 10 16V .14 
4.7 
10 
47 
100 
220 
470 
2200 

50V .15 
50V .15 
35V .18 
16V .18 
35V .20 
25V .30 
16V .60 

50V .16 
16V .14 
SOV .20 
15V .20 
35V .25 
25V .25 
25V .30 

COMPUTER 
GRADE 

10 
22 
47 
100 
100 
150 
220 
330 
500 
1000 
1500 

16V .40 
16V .42 
16V .60 

26,OOOui 30V 3.95 16V .70 
6000 16V .85 

LED LAMPS 
1-99 100-u 

.10 .09 

Green .18 .15 
Jumbo 

Yellow .18 .15 

.01 UF DISC 100/6.00 

.1 UF DISC 100/8.00 

.1 UF MONOLITHIC 100/15.00 

LED DISPLAYS 
.6" CC 1.29 
.3 " CA .99 
.3" CC .99 
.375" CC 1.25 
.5" CC 1.49 
.5" CA 1.49 

RESISTORS 
,/, WATT 5% CARBON FILM ALL 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 

.025 
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MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP - $14.95 

Over 800 pages o f manufacturers data 
sheets on most commonly used lC's. 
Includes: 
* TTL - 74174 LS and 74F 
* CMOS 
* Voltage Reg ulators 
* Memory - RAM, ROM , EPROM 
* CPU's - 6800, 6500, ZBO, BOBO, 

8085, 8086/8 
* MPU su pport & interface-

6800, 6500, Z80, 8200, etc . 

BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 
Apple II User's Guide .• .. ..... . 16.95 
CRT Con i roll er' s Handbook . . . .... 9.95 
68000 Assemb ly Language 

Programming ... . . . ....... . 16.99 
CBASIC User Guide ...... . . . .. 15.00 

SYBEX 
Your First Computer. . . . . . . . . .. 8.95 
The CP/ M Handbook . ........ . 14.95 
The PASCAL Handbook .... .. .. 18.95 
Microprocessor Interfacing 

Tech niques . ........... ... . 17 

TRANSFORMERS 
FRAME STYLE 

12.6VAC 2amp 
12.6VAC CT 2amp 
12.6VAC CT 4amp 
12.6VAC CT Bamp 
25.2VAC CT 2amp 

12VAC 
l2VAC 
l2VAC 
12VAC 

PLUG CASE STYLE 

250ma 
500ma 
lamp 
2amp 

DC ADAPATER 

7.95 

3.95 
4.95 
5.95 
6.95 

6, 9, 12 VDC selectable with universal 
adapler B.95 

NOTE: Please include sufficient amount for 
shipping on above items. 

DISK DRIVES 
TANDON 

TM100-1 5' ;' (FOR IBM) SS/ DD 229.00 
TM100-2 5' ; (FOR IBM) DS/ DD 295.00 

SHUGART 
SA 400L 5' ," (40 TRACK ) SS/ DD 199.95 
SA 400 5'1;' (35 TRACK) SS/ DD 189.95 

PERTEC 
FD-200 5' ;' SS/ DD 

FD-250 5' ," DS/DD 

MPI 

179.95 
199.95 

295.00 

8" DRIVE SALE 
FD100-8 $189 

SHUGART 801 EQUIVALENT 
SS/ DD 10 FOR $175 EA. 

FD200-8 $239 
SHUGART 851 EQUIVALENT 

DS/ DD 10 FOR $220 EA. 

CABINETS FOR 5114" DISK DRIVES 
CABINET #1 $29.95 CABINET #2 $79.00 

* DIMENSIONS 8% X 5 '5/'6 X 3 '5/'6" 

* COLOR MATCHES APPLE 
* FITSSTANDARD 5'/, " DRIVES, 

INCL. SHUGART 
* INCLUDES MOUNTING 

HARDWARE AND FEET 

NOTE: Please include sufficient amount for 
shipping on above items. 

* COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 11 '12 X 53/, X 3 '5/16" 
* +5V @ 1 AMP, +12V @ 1.5 AMP 
* FITS STANDARD 5 \14" DRIVES 
* PLEASE SPECIFY 

GRAY OR TAN 

DIP CONNECTORS POWER SUPPLY 
HIGH RELIABI LITY 

DESCRIPT ION TOOLED ST IC 
SOCKETS 

ORDER BY AUGAT xx -ST 

CONT ACTS 8 .99 
14 .99 
16 .99 
18 1.69 
20 1.89 
22 1.89 
24 199 
28 2.49 
40 2.99 

COMPO NENT 
CARR IERS 

(DI P HEADERS) 
ICCxx 

.65 

.75 

.85 
100 
1 25 
1.25 
1.35 
1.50 
2.10 

RIBBON 
CABLE 

D IP PLUGS ( IDC) 

lOP"" 

1.45 
1.65 

2.50 

4.15 

MODEL 2 $3995 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 

+5 VOLT 4AMP 
±.12 VOLT 1 AMP 

NOTE: Please include sufficient amount tor 
shipping on above items. 

CENTRONICS 
IDCEN36 Ribbon Cable 36 Pin Male 
CEN36 Solder Cup 36 Pin Male 

D-SUBMINIATURE 
SINGLE COLOR COLOR CODED SOLDER CUP RIGHT ANGLE IDC HOODS 

DESCR IPTION PC SOLDER RIBBON CABLE CONTACTS l ' 10' l ' 10' MALE FEMALE MALE FEMALE MALE FEMALE BLACK GREY 
10 .50 4.40 .83 7.30 ORDER BY DBxxP DBxxS DBxxPR DBxxSR IDBxxP IDBxxS HOOD-B HOOD 
16 .55 4.80 1.00 8.80 CONTACTS 9 2.0B 2.66 1.65 2. 18 3.37 3.69 -- 1.60 
20 .65 5.70 1.25 11 .00 15 2.69 3.63 2.20 3.03 4.70 5.13 --- 1.60 
25 .75 6.60 1.32 11 .60 25 2.50 3,25 3.00 4.42 6.23 6.84 1.25 1.25 
26 .75 6.60 1.32 11 .60 37 4.BO 7.11 4.B3 6. 19 9.22 10.0B --- 2.95 
34 .98 8.60 1.65 14.50 50 606 9.24 -- --- --- --- --- 3.50 
40 1.32 11 .60 1.92 16.80 For order instructions see "IDC Connectors" below. 
50 1.38 12.10 2.50 22.00 

E 

IDC CONNECTORS 
DESCRIPTION SOLDER HEADER RI GHT ANGLE WW HEADER RIGHT ANGLE RIBBON RIBBON RIBBON 

SOLDER HEADER WW HEADER HEADER SOCK ET HEADER EDGE CARD 
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx 

CONTACTS 10 .82 .B5 1.86 2.05 1.15 --- 2.25 
20 1.29 1.35 2.98 3.28 1.86 5.50 2.36 
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65 
34 2.20 2.31 4.50 4.45 3. 15 7.00 3.25 
40 2.58 2.72 5.28 4.BO 3.73 7.50 3.80 
50 3.24 3.39 6.63 7.30 4.65 B.50 4.74 

ORDERING fNSTRUCTIONS: Insert the number of contacts in the posi tion marked "xx" of the "order by" part number listed. Exampfe: A 10 pin right ang le solder style 
header wou ld be IDH10SR. 
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* Direct Replacement for 
Apple Disk /I 

* Compatible with Apple 
Controller or other Apple 
compatible controllers 

* Specially designed electronics 
with low power consumption 

* DOS 3.3 and 3.2 compa tib le 
* Owner's Manual and Warranty 

Card included 

now 
WITH onE YEAR $22995 

WARRAnTY 
CONTROLLER CARD $89.95 

VIEWMAX-80 
A Full Function 

80 Column Card for Apple 11 * 
* Soft Video Switch * Shift Key Support 

2 YEAR WARRANTY 

NOW ONLY $18995 

5114" DISKETTES 
VERBATIM DATALIFE 

SS/DD SOFT SECTOR . .. .. . . 29.95 
SS/DD 10 SECTOR HEAD ... . 29.95 

nASHUA 
SS/DD SOFT SECTOR $1995 

WITH HUB RING .... 

Ask about our full . BEST BUY 
line of Nashua diskettes 

JDR 16K RAMCARD 
* Expand your 48K Apple to 64K 
* Fully compatible with Apple 

Language System - Use in 
place of Apple Language card 

* Provides extra memory for 
Visica lc'· 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for alllC's 

WITH 2 YEAR WARRANTY 
ASSEMBLED & TESTED $4495 WITH WARRANTy .. , ..... 

~~TRTSI~~~~~~~ti'~NS $4095 

BARE PC CARD $1495 
WITH INSTRUCTIONS . . . . 

APPLE COmPATIBLE 
~8~pEL~ $99.95 
* Compact Switching Design 
* All Outputs regulated 
* Short Circuit and Overload 

Protection 
* Complete with Apple-type 

plug-in power cord 
* Apple Compatible - Yet higher 

output allows more disk drives 
and cards without overheating 

* +5V @ 5A, +12V @ 3A, 
-5V @ .5A, -1 2V @ .5A 

* Shielded enclosure : 10'14 ' x 3'/, ' 
x 2V'6" 

• 

nEW IMPROVED 
JDR COOLING FAN 

* Easy modification - no 
modification of Apple required 

* Eliminates overheating 
problems 

* Switch on front controls fan. 
Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 

now WITH SURDE 
SUPPRESSion 

$68.85 
WITHOUT SURGE 

SUPPRESSION $59.95 

MONITORS 
MONOCHROME 

NECJB1201M -20MHZGREEN $169 
ZENITH ZUM-121 -15 MHZ GREEN $99 
T AXAN 18 MHZ AMBER $139 

COLOR 
AMDEK COLOR 1- COMPOSITE $335 

ACCESSORIES FOR APPLE lilliE 
ALL WITH 1 YEAR WARRANTY BY ·:::;IPERISOfT 

PRINTERLINK 
CENTRONICS 

PARALLEL INTERFACE 
* Simple to use - No 

con figuring required 

* Use with any centronics 
printer - EPSON, 
OKIDATA, etc. 

* Includes Cable & Manual 
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MESSENGER 
SERIAL 

INTERFACE 
* Connects to any RS-232 

seria l device 

* 8 switch selectable 
, drivers for printers, 

terminals and modems 
* Includes Cable & Manual 

•• 
TIMELINK 
REAL TIME 

CLOCK 
* Applications in file man­

agement , word processing , 
communications , etc. 

* Excl usive Alarm Clock 
feature 

* Battery recharges 
automatica lly 

NEW BUFFERLINK 
ADD-ON 

PRINTER BUFFER 
* Saves Time - No more 

waiting for printed output 

* Connects easily to any 
parallel interface 

* Expandable from 16K 
to 64K 

$13900 
(16K) 
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Unclassified Ads 
WANTED: Get a [ax deduction Instead of a cash loss when 
you sell your eqUipment. I can pur you In touch with nonprofit 
organlz.3nons [hat need your donated equipment and can give 
you a ,ax receipt. Rev. Edw. Simpson, P08 931, Columbia, MD 
2 1044, 1301/997-4992 . 
NEEDED: A network 2 controller, two printers. 16 non disk 
student scanon/termlnals. and modem to supplement a TRS-SO 
Model J. Group of educators plans to reach computer literacy In 
a lOW-Income community. All contributions are tax deductible. 
Dr, Sidney Rabsan, I 122 8anbury Cross, Arondale Esates, GA 
30002, 1404/ 292-8366. 
WANTED: A nonprofit agency that seNes mentally retarded 
adults seeks tax-deductible donations of computers. modems, 
printers. and terminals. CertIfied receipts will be furniShed . 
WInifred Law Opponunity Cemer Inc.. 106 East Second, POB 
434, Indianola, IA 50125, 1515/ 961-5341, call collect. ask for 
Alan or Ron . 

W ANTED: Nonprofit educational research organization 
seeks donation of tax-deductible personal compurer (Apple) for 
record keepIng. Grea ter Mifwaukee Chapter of Ileitis and Colitis, 
626 East Wisconsin Ave .. Milwaukee, WI 53213, 1414/ 
291-69BO, 
WANTED: Tax-exempt nonprOfit whale-research organiza­
tion needs functiOnal hardware and/or software in data and 
w ord processing with 64K potential. and priming/accounting 
capabilities. Our references and IRS Information avai lable on re­
quest. Frederick W enzel. D irecror of Operations. M ingan Island 
Cetacean Study Inc.. POB SIB, Meriden, CT 06450, 
W ANTED: Church seeks Apple II Plus equipment for use In 
Chris tian education program. All donations are tax deductible. 
Rev. Jay van Santen, FIrst Presbyterian Church. 609 Southeast 
Second St .. EvansVille, fN 47713 , 
WANTED: Commodore 64- or VIC 2D-compatlble software 
ro use In computer lIteracy/programming classes and wwrial 
studIes In private Chnstlan school. All donations are tax deduct­
Ible. Rodney Cain, Faith Academy, 4700 South Main, Rockford. 
IL 6 I 102, IB 15/ 964-0 I 33 . 
WANTED: A donation of a computer for use In bulk mall 
and records of nonprofit organization and OSI C8P DF w ith in­
terface to control 8 stepping motor animation stand . Also. infor­
mation about fund raising by computer mailing list for Chris­
[lans and Jews. Dan Coffin. AIm for Christ. 654 Kennebec 
Ave .. Takoma Park, MD 20912, 
FOR SALE: Lots of hardwarelsoflware: Apple, Commodore, 
ZenIth. Also. disk packs, modems. chips, disks, cables. cable 
pans, nbbons. and so on . Much IS brand new. Seiling at auc­
non. Send SASE for catalog. WIll consider donating all or part [Q 

worthwhile IRS-approved chancy. EdWin F. Schaeffer, 3 Waters 
Edge Place, LeXington, KY 40502, 1606/ 266-8B61 , 
FREE: Computer-language hobbYiSt gives free adVice and 
technica l Information about the Algol-Sixteen la nguage (for the 
IBM PC Zenith Z-IOO, TI-PC) and other programming 
languages: 8ASIC PLlI, FORTRAN, Send SASE, D, 8aer, P08 
3020, Farmingdale, NY I 1735, 1516/ 694-5872 , 
W ANTED: Schematics, especially pam lists showing the IC 
numbers for the Redacrron (Burroughs) Console. ThiS IS a [Wo· 
cassene dflve and connects to an IBM Selectnc II pnmer (used as 
a word processor). Will reimburse . Dan Test. POB 9064B. 
Newark, N J 07104 . 
FOR SALE: Televldeo 912C terminal: 5450. Two SA400 
drives wHh cabinet: S2OO. Two 19-1nch color RGB monitors: 
S 150 each . Will cOrlSlder any reasonable offers. Rich Pagnusat. 
748 8erkley, Elmhurst, IL 60126, 13 12/ 941-0739 , 
FOR SALE: Three former employees of Digital Group are seil­
Ing theIr sys tems. Send SASE for a IISf of systems. boards, and 
parts. Sco Scofield, IIB3 Lamar St. #8, Lakewood, CO 80214 , 
WANTED: Documentation for IMSAI VDPBO, especially D IO 
disk conrroiJer or correspondence with anyone familiar w ith the 
above, Is there an IMSAI orphans club out there somewhere? 
May be interested in spa re parts or ideas on how to update the 
VDPBO , Grant Hargrave, 8265 ave . de Gaspe, M ontreal, 
Quebec H2P 2J9, Canada. 
FOR SALE: Tektronix 7002 programmable logidstate 
analyzer. fully implemented with timing option for 48 channels. 
Includes 7603 mainframe, 7002 plug-in, general purpose per­
sonality module. cabling, and test clips. New condition. Asking 
57CXIJ. but will negotiate. Michael Balamuth. 300 East Main St., 
Centerport, NY 11 721,1516/427-7224. 
FOR SALE: Excellent condition North Star Horizon with 64K 
memory and two quad disk drives. Intertube II display. N" 
noating-point board. and Godbout Spectrum board. Software 
includes N" DOS, CP/M-2 ,2, FORTRAN, Statistical Program, 
and games: 52CXXJ or best acceptable offer. Philip K. Hopke, 
706 South Lynn St., Champaign, IL 61820, 1217/352-4282. 
FOR SALE: Eight M icrovision cartridges IBa seball, Phaser­
strike, Alien Raiders, Sea Duel, Cosmic Hunter, Bowling, Con­
nect Four, and Mind Buste~. All in good condition. Originally 
518 each; will sell for 5 100 or will trade for TRS-80 Color Com­
puter software and/or hardware . Richard Wasserman, 2795 
East 63 St., Brooklyn, NY 11234, 
FOR SALE: LA361LA35 DEC writer II-Interactive Data Com­
munications terminal, standard ASCII keyboard, Inpurloutput 
device, Asking 51000, John L. Chlada, East 2 10 Route 4, 
Paramus, NJ 07652, 1201) 843-7700. 

WANTED: Unwanted or broken prrnters, computers, and 
other peripherals. Also, any software for Apple II computer. I'll 
pay Shipping and handling, Charles Dixon, 1450 Jersey Lane, 
Waterloo, IA 5070 1, 
FOR SALE: IBM Asynchronous Communications adapter for 
the IBM Pc. SupportS a varrety of RS-232C interfaces and is fully 
communication programmable. Data rate selectable 50 to 9600 
bps. Complete documentation: 5 100. IBM 64K memory­
expansion board: 5220 . IBM Parallel Printer Adapter, complete 
documentarion: 5 100. All boards less [han a year old and in ex­
cellent condition. R. W , Losefsky, 36 Old Milford Lane, West 
Milford, NJ 07480 . 
WANTED: Amputated arm from HERQ-I Wade Nelson. 
13303 R. Penasquitos 8lvd. IA l OB, San Diego, CA 92129, 
16 19/ 692-7228 days and 4B4-1485 evenings and weekends. 
FOR SALE: VIC-20, 16K RAM , super expanded, introduction 
to 8ASIC three games IGorf, Ouest. and Defender on Tri/ three 
V IC books. All in super condition. Thomas Albertson Jr. , 36 12 
Sprucedale Dr" Annandale, VA 22003. 1703/ 256-9260, 
FOR SALE: Complete Netronics ELF II system with 2BK 
RAM, Giant 110 board, Epson printer Imerface, ASCII keyboard, 
44-pin bus adapter board, text display w ith high-resolution 
graphics. power supply. and enclosure. Software Includes 
BASIC. text editor. monitor. and dozens of games. Complete 
documema tion, extensive literature . Worth over 5 1150. 
George Musser, 60 8roadway Rd .. Warren, NJ 07060, 1201/ 
647-1437 , 
FOR SALE: Commodore 4016 computer with 16K RAM, a 
built-in I 2-inch green screen. and a ful~slzed keyboard . It con­
rains a new version 4 .0 BASIC and is only one yea r old. In good 
condition; asking 5680. Leon Fan, 4738 C. Main St.. Skokie, IL 
60076 , 1312/679-4007 , 
FOR SALE: IMSAI PCS-44 64K RAM. 8OB5 processor, dual 
5Y. -inch format either 40 or 77 track 1360+ K each/, IMDOS 2.05 
with utililies, and manuals, 5 1500. Jerry Augst, 5233 16th Ave. 
S, Minneapolis, MN 554 17, 1612/ 726-2699 weekdays, 
W ANTED: People or clubs interested in joining nationwide 
hardware/software Computer Buying Club are welcome to 
join . Monthly newslener, club catalogs, special services. and 
news-fla Sh updates. M . LOUIS Brott, Suite 7502, 1400 Worcester 
Rd .. Framingham, MA 0 170 I . 
FOR SALE: TRS-BO Modell 48K, MDX-2 interface, RS-232C, 
modem, printer port, two Tandon 40 track drives, NEWDOS, 
FORTRAN, and more. Good condition : 51595 . Wendell Hut­
chings, 1303/ 733-2439 between 8 and 5. 
FOR SALE: Osborne I single-density drives: 51350, TRS-80 
Model II 64K with CPIM 2.2: 52750, Model II Expansion Unit 
with one drrve: 5750 . TRS-80 line Printer VI: 5750 . Chelley 
Hoffman, 80x 413 , Gates Mills, OH 44040, 1216/729-28OB, 
FOR SALE: Used wrre-wrap tools. Thor I 15v industrra l gun, 
uses standard 22- to 32-gauge bits: 560, less bit. OK Hobby­
W rap gun with 3D-gauge bit and Ni-cad barreries: 520.26- to 
28-gauge bit for OK gun: 55 . Vector Slit-N-Wrap manual rool: 
517 , spare bit : 58 . OK Just-Wrap manual tool : 5B . Edsyn 
Deluxe Saldapulfc antI-static model: S 15 . Bob Levine, 32 King 
St.. New York, NY 10014 , 1212/691-2897, 
FOR TRADE: TRS-80 Model III-compatible software to swap: 
utilities. word processing, games. Send a list. disk o r cassette of 
your bener programs and J will promptly rerurn same. I have 
two drives and can accept nonsystem dIsks. Cassenes JtmJt two 
programs. Michael Vernier, POB 3075. Farmington Hills, MI 
48018, 1313/661-1205, 
FOR SALE: OSI 8K computer system, 6A switching 
power/supply, RS-232C port, Cemronics seria l printer. 9-inch 
GBC black-and-white monitor. All documentation included: 
5400. Mark WOlthe, 62 Coddington Ave" Hopelawn, NJ 
OBB61, 120 1/ 442-5242 evenings. 
FOR SALE: NEC PC800 I A complete system, ZBO processor, 
64K RAM, 8ASIC in ROM, RG8 color monitor, printer, dual 
DSDD disks. CPIM, Supercalc. d8ASEII, Modem7, SELECT, 
games, and more software. Great development system. Perfect 
shape, best offer. Richard 8eal. P08 44, Aptos, CA 95003, 
14OB/ 688-8648, 
FOR SALE: Four Shugart 8-inch SA l 002 5.33-megabyte 
hard disk dnves, unused: S 380 each. Also, Western Digita l con­
troller for thIS drive: S350 eaCh. Herb Merrill, 20 Randy Dr .. 
Taylors, SC 29687, IB03/ 877-9444 . 

FOR SALE: Unused software for Commodore VIC -20s witn 
at least 6K RAM. A few of these cassenes and cartridges have 
been slightly used but are in excellem condit ion. Send SASE. 
Ken Payne, 2623 8rocklin Dr, 'Grayson, GA 30221 , 1404/ 
972-3091 after 5 p.m. 
FOR SALE: HP-B5A microcomputer with bUilt-In hIgh­
performance tape drive. primer, and monitor: 16K RAM module 
132K tota l/ ; 82950A drrect connec~auto dial modem; HP-IB In­
terface; and ROMS: Advanced Programming, I/O. mass 
stora ge. primer/plorrer, and matrix. In software: three word­
processing programs (5550 retail), relecommunlCations. games. 
database program, 30 tapes IS 19 retail each/, and padded 
carrying case wirh dusr cover. Current value S4600 + : aSkIng 
53300 or best offer. 80b Midden. 130 1/ 338-3346. 
FOR SALE: New parallefprinter Interfa ce by Micro W orld 
Electronix, Model M W-302, for the Commodore VIC20 or M . 
Use with all Centronics type printers and plorrers. SWltch­
se lec table options include 7- and 8-bit output. ASCII or PET 
ASCII. and deVice 4, 5, 6. or 7. Professiona l Software recom­
mends MW-302 for use w ith 64 version of Word Pro 3 + . list 
price 5 I 19.95; will sell for 5BO. W R. Freytag, I 141 Kathryn St" 
80alsbu rg, PA 16827. 
WANTED: MPX- I 6 owner seeks correspondence with other 
owners or users. David Claxton. RFD Box 449. Wesr Bach. ME 
04530, 1207) 44 3-4588 . 
WANTED: People interested in sharing ideas about Apple III. 
The possibility exists of forming an international users group. 
George H. 8uch, Cia 8uchan, Ravnsborggade 19, Copehagen 
2200 N, Denmark . 
FOR SALE: Heath H-8 with 8K memory and H-9 video, 
Presently inoperable. Ideal for one with good electronics back­
ground or an electronics hobbyists. Will take best offer. Michael 
R. Skwark, 25 17 Pineway Dr. S, Mobile, AL 36605, 1205/ 
476-0464. 
WANTED: D ocumentation for the Atari Video Computer 
Sys tem. Particularly interested in schematics and instructions {Q 

convert rhe game from NTSC to PAL-N systems. Will cover 
your Shipping and priming costs. Fernando Ublria, Uruguay 
1198 Apt.2. Momevideo, Uruguay, South Amenca. 
FOR SALE: Two Shugart SA-400 SSDD disk drrves In 
sepa rate cabinets with power supplies and manual. Asking 
5325, Will pay postage within U.S. S. Jackson, 2272 Covent 
Gardens Court, Reston, VA 22091 , 1703/ 476-4763 . 
WANTED: College studen~programmer seeking corre­
spondence with owners of TRS-80 Color Computers and 
Monroe m icrocomputers to eXChange programs and informa­
tion. Also looking for used disk drives and modems. Lawrence 
Hall, 94- 19133 St., Richmond Hill, NY 11419. 
FOR SALE: Hewlett-Packard 9845A desktop computer com­
ple te with 64K RAM 162K available for programs/, 80-column 
monitor, fast thermal primer, tvvo fast tape dnves, graphiCS 
ROM and high-resolution graphics, modem, 32 user-program­
mable keys, various software, and other supplies. Mark Bran­
don, 2720 Fernbrook Lane, Minneapolis, MN 55441 , 1612/ 
559-936 1 days. 
FOR SALE: Hewlerr-Packard HP-85 professional microcom­
puter with 32K main memory . Two software packs Include 
Visica lc Plus and Financial Decisions. Less than one year old. 
Asking 52200, Dean Nolte, 11625 Applewood Knolls Dr" 
Lakewood, CO 80215, 1303/ 233-7971 
FOR SALE: Teletype Model ASR-35 with 20-mA curren t-loop 
inte rface and complete manuals: S250. Tim Martin, 1900 
Noriega St" San Francisco, CA 94122 , 1415/ 665 -6656 . 
FOR SALE: DEC LA-34 DEC writer IV prlnterlterminal With 7 
by 9 dar-matrix primer with full remote-terminal capabilities: ex­
pa nded and compressed print 7 choices of vertical pitch: 7 
foreign-language character sets; built-in diagnostics. All features 
are software or keyboard se lectable. Has full 67-key cypewmer 
keyboard. Accepts any paper size up to 14 Inches; friction or 
tracror feed: used only 2 months In ligh t. noncommerCIal en· 
vi ronment: S 1000, Steve Oten ti, 13 Park St., Hudson, MA 
01749,1617/ 562-7 150. 
WANTED: Contact with users of M orrow Designs' M icro 
Decision in Los Angeles area. Ler's get rogether for shanng 
ideas and mutual help. Send SASE and I'll coordina te ar­
rangements. E. R. Paquin, 104 West W istana , Arcadia. CA 
91006, 12 13/44 7-654 1 

UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion 
in the Unclassified Ads section_ To be considered for publication, an advertisement must 
be noncommercial ,individuals or bona fide computer Clubs onlyl, typed double-spaced 
on plain white paper, contain 7S words or fewer, and include complete name and 
address. This service is free of charge; notices Clre printed once only CIS spClce permits. 
Your confirmCltion of plClcement is ClppeClrClnce in Cln issue of BYTE CIS we engage in no 
correspondence. PleClse Clilow CIt leClst three months for your Cld to ClppeClr. Send your 
notices to UnclClssified Ads, BYTE/McGrClw-Hill , POB 372 , HClncock, NH 03449. 
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Unclassified Ads 
FOR SALE: Model KSR-35 Teletype with 20-mA loop. com­
plere manuals set cable. and connector: S 200. IMSAI video 
board with graphics and terminal firmyvare /full house): S 100. 
IMSAI SIO board: 575. North Star disk-controller board: 585. 
Three Tarbell cassette boards: 525 each or 560 for all. All S-I 00 
boards with manuals, some never used. S. Half, 2259 College 
St. II. Jacksonville. FL 32204. 1904) 389-9583. 
FOR TRADE: I have 100 disks of Atari software available for 
trade. Send a list of your software and a telephone number. In­
clude a SASE for a copy of my list. Ken Mlzoi. POB 31. Orange­
burg. NY 10962.1914) 352-8768. 
WANTED: Users of TRS-80 Models I and III or Sinclair 
lX81/TS I CXXJ willing [Q exchange informacion or programs. 
Case Larsen. I 15 8ixby Dr .. Milpitas. CA 95035. 
FOR SALE: OT vertical cabinet and power supply for single 
B-inch disk drive. Lists for 5300. like new: S 150. Mike Schmidt. 
1140 Castro 118. Mountain View. CA 94040.1415) 968-8661. 
FOR SALE: T elevideo 912C terminal in excellent condition. 
Features 24 by 80 display. full attribute set. two pages of 
memory. numeric pad. cursor movement keys, and much 
more. Printer port only requires connector jf desired. First S 500 
owns new terminal. George Sipe, 4873 Scotts Mill Way. 
DUluth. GA 30136.1404) 44 7,-4731 weekends. 
FOR SALE: TI-99/4A home computer. 16K. video modulator. 
cassette cable. and the following cartridges: Amazing and 
Adventure including Pirate: S 150 takes it all. Matthew Reilly. 46 
Spring Hill Ave .. Norwalk. CT 06850.1203) 847-4945. 

BOMB 

FOR SALE: SSM V818 video board with 64 by 16 display. 
SSM 8K static RAM board. New Godbout Interfacer 2 I/O board 
with three parallel and one serial ports and interrupt timer. AlsQ. 
Centronics 761 ASCII keyboard: S310 or best offer. All are 
S-IOOIIEEE 696 compatible in good working order. Will sell 
items separately. Michael Cohen. 206 Overlook Rd .. Ithaca. NY 
14850. 1607) 257-0342 evenings. 
FOR SALE: IBM Model 1980 I/O typewriter. good operating 
condition, complete with Model 1971 buffered terminal elec­
tronics and power supplies, and ali available schematics. Can 
be interfaced for use as letter-quality printer: S 250. Also. TR5-80 
Modell 64K system with Level II BASIC. Includes expansion in­
terface. keyboard with numeric keypad. moniwr With built-in 
audio circuits, power supplies, tape recorder, manuals, games. 
and utilities: 5650 or best offer. Jack Bozzuffi. 328 8ucknell 
Ave .. Turnersville. NJ 08012.1609) 228-3385. 
FOR SALE: SwTPC 68/A computer 40K RAM with serial and 
parallel I/O, three disk drives, and Percom Graphics board with 
extras including software: S I ()(X) or best offer. D. Melbarde, 
105 Christopher St.. Hackettstown. NJ 07840. 120 11852-9389. 
FOR SALE: SwTPC 6800 with 28K RAM. 4K EPROM pro­
grammer/card, one serial and three parallel 1/0 cards, dual 
SV4-inch floppy disks, ADM-3A [erminal, Novation modem, 
and software: S 1000. Ken Staton. POB 10490. Stanford. CA 
94305.1415) 856-8147. 
FOR SALE: Apple III programs for sale or trade . Send for list. 
E. Foreman. Box F. Mobile. AL 3660 I . 

BYTE's Ongoing Monitp[ Box 
Article # Page Article Author(s/ 

36 The HP 150 Lemmons. 

Robertson 

2 51 An Interview: The HP ISO's Design-team Leaders Lemmons. 

Robertson 

3 67 Build the Micro D-Cam SOlid-State Video Camera. 
Part 2: Computer Interfaces and Control Software Ciarcia 

4 94 BYTE West Coast: Shaping Consumer Software Lemmons. 

Robertson 
5 107 User's Column: New Computers, Boards, 

Languages, and Other Tidbits Pourne)le 

6 132 The Unix Tutorial. Part 3: Unix in the 

Microcomputer Marketplace Fiedler 

7 160 Unix and the Standardization of Small Computer 

Systems Yates 

8 170 A Tour Through the Unix File System Joyce 
9 187 The Unix Shell Bourne 

10 209 Unix as an Application Environment Krieger, 

Pack 

I I 219 Usenet: A Bulletin Board for Unix U sers Emerson 

12 241 The Unix Writer's Workbench Software Cherry, 

Macdonald 

13 253 Typesetting on the Unix System Tuthill 

14 266 Moving Unix to New Machines Tilson 

15 280 The NEC Advanced Personal Computer Suits 

16 292 Radio Shack's TRS-80 Model 4 Archer 

17 306 The Morrow Micro Decision Wadlow 

18 316 The Microneye Wieland 
19 324 The M68000 Educational Computer Board Floyd 

20 341 Fancy Font Hoffman 
21 350 Photographic Animation of Microcomputer 

Graphics Cann 

22 366 The Fourth National Computer Graphics 
Association Conference Pournelle. A. 

23 384 Echonet, Part 2: The Compiler Barber 

24 398 Computer Crime: A Growing Threat Gillard, 
Smith 

25 428 More Unix-style Software Tools for CPIM Kern 

26 439 MainFrame Graphics on a Microcomputer Kelly 

27 447 Talker Williams 

28 480 Bitmaps Speed Data-handling Tasks Sohr 

29 499 Simplified Program Interfacing Irvine 
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FOR SALE: Digital Group Z-80 system with 26K memory. 
two Phidecks. I/O board. keyboard. monitor. MaxiBASIC, all 
Digital Group games, and dress-tan cabinet. Interfaced lO 
Sanders 3110 printer. Everything is fully operational. complete 
documentation included . Complete system with printer: S 750. 
Steve Izard. 1890 Shady Lane. Columbia. SC 29206. 1803) 
787-8523. 
WANTED: Someone to make a printed-circuit board for a 
microcomputer. Mike Graff, 1716 Davis Ave., Grinnell, IA 
50112. 
FOR SALE: Ohio Scientific C I P with 8K RAM. Microsoft 
8ASIC plus 6502 monitor in ROM. Includes all cables and 
manuals for cassette operation. A dozen programs included: 
S300. Video monitor available: S85 . David Ellis II. 10/ Shady 
Lane. Wabash. IN 46992. 
W ANTED: Assembly-language program for IBM PC specla' 
characrer substitution on monochrome display adapter to 

enable substitution of IBM PC high ASCII characters 1128 to 
2S5) for normal characters only on display. not in programs, 
files, or to printer. If special characrers are sent ro some pro­
grams Ie. g .. Wordsta~ they are taken as camral characrers. 
Believe interrupt-decimal 16 and seNice codes decimal 10 and 
14 are key. Alan Fiske. 5107 South Blackstone Apt. 505. 
Chicago. IL 60615. 
FOR TRADE: Send a list of Apple software lutillties. games. 
word processing. etc.) and I w ill send you mine. Send SASE. Jim 
Myhre. 17 South Dr .. East 8runswlCk. NJ 08816. 

Real-Time Builders 
Vote for Ciarcia 

The July BOMB tally reveals Steve 
Ciarcia to be first in the winner's cir­
cle with his article, "Build the RTC-4 
Real-Time Controller." The author of 
the Circuit Cellar takes the SIOO 
prize. Second place in the winner's 
circle is Jerry Pournelle's User's Col­
umn entitled "Interstellar Drives, 
Osborne Accessories, DEDICATE/ 
32, and Death Valley." The doctor 
will be awarded SSO. And Mark 
Dahmke's article, "CP/M Plus," takes 
third place in our monthly count­
down. 

Correspondence 

Address all editorial correspondence to the editor 
at BYTE. POB 372. Hancock. NH 03449. Unaccept­
able manuscripts will be returned if accompanied 
by sufficient first-class postage. Not responsible for 
lost manuscripts or photos. Opinions expressed by 
the authors are ,"Jot necessarily those of BYTE . En­
tire contents copyright © 19B3 by BYTE Publica­
tions Inc. All rights reserved . Where necessary. per­
mission is granted by the copyright owner for librar­
ies and others registered with the Copyright 
Clearance Center Iccq [0 photocopy any artic le 
herein for the flat fee of S I .50 per copy of the arti­
cle or any part thereof. Correspondence and pay­
ment should be sent directly to the CCc. 2 I Con­
gress St. Salem. MA 01970. Specify ISSN 0360-
5280/83. S 1.50. Copying done for other than per­
sonal or internal reference use without the permis­
sion of McGraw-Hili is prohibited . Requests for 
special permission or bulk orders should be ad­
dressed to the publisher. BYTE® is available In 
microform from University Microfilms International. 
300 North Zeeb Rd .. Dept. PR. Ann Arbor. MI 
48 I 06 USA or 18 Bedford Row. Dept. PR. London 
WC I R 4EJ England . 



Reader Service 
Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

1 1ST NATIONAL COMPUTER 285 83 CHRISLIN IND. INC. 101 164 DYSAN CORP. 327 
2 1 SUPER WAREHOUSE 225 541 CIRCUITS & SYSTEMS 88 165 EAGLE SOFTWARE 412 
4 3R COMPUTERS 527 84 CLEO 525 168 EAST SIDE SOFTWARE 413 
5 800 SOFTWARE 99 85 CMC,INT'l. 182 167 EASTERN ENTERPRISES 300 
6 A.S.T. RESEARCH 137 86 COGITATE 624 EASTMAN KODAK CO. 501 
8 AB COMPUTERS 615 87 COLORADO COMP.PERIPH. 620 168 ECOSOFT 550 
9 ABC DATA PRODUCTS 456 88 COLUMBIA DATA PROD. 184, 185 169 EDUCATIONAL MICROCOMP. 584 

11 ACCESS UNLIMITED 618 89 COMMAND SERVICES CORP. 616 170 EDUCATIONAL MICROCOMP. 418 
12 ACL INC. 176 90 COMMUNICAL,INC. 572 171 ELECTRONIC PROTECTION 
13 ACORN COMP.CORP. 158, 159 COMPAQ COMPUTER CORP. 13 DEVICES 155 
14 ACTIVE ELECTRONICS 424 94 COMPONENTS EXPRESS 410 533 ELECTRONIC PROTECTION 
15 ADDMASTER CORP. 418 95 COMPUADD 616 DEVICES 464 
16 ADV.COMP.PROD. 619 96 COMPUADD 616 172 ELECTRONIC SPCLlSTS 580 

ADV.DIGITAL CORP. 77 97 COMPUADD 616 173 ELECTROSONICS 612 
17 ADV. DIGITAL INFORMATION 614 98 COM PUC LASS 632 ELLIS COMPUTING INC. 213 
18 ADV.LOOIC SYSTEMS 467 99 COMPUPRO 33 ELLIS COMPUTING INC. 430 
19 ADV.PROCESSOR SYS. 622 COMPUPRO 576, 577, 578 174 EMERY AIR FREIGHT 498 
20 ADV.SYS.CONCEPTS 570 525 COMPUSERVE 71 EMPIRICAL RESRCH.GRP. 86 
21 AFTERTHOUGHT ENG. 612 101 COMPUSHACK 561 175 ENGINEERING SPECIALTIES 634 

AGRIPLEX COMPUTERS 418 COMPUSOFT PUBL.·B 628 176 EPSON AMERICA 521 
23 ALBERT COMPUTERS 264, 265 102 COMPUTER ACCESSORIES 328 177 EROS 143 
24 ALCOR SYSTEMS 263 103 COMPUTER APPARATUS 117 178 ESPRIT SYS. INC. 286 
25 ALF PRODUCTS, INC. 552 104 COMPUTER CHANNEL 483 539 EXCEL 120 
26 ALL ELECTRONICS CORP. 624 91 COMPUTER COMPONENTS EXECUTIVE SOFTWARE 66 
27 ALPHA BYTE COMP.PROD. 180 UNL TD. 652, 653 180 EXPOTEK 334 
28 ALPHA BYTE COMP.PROD. 105 COMPUTER CONNECTION 628 181 EXTENDED PROCESSING 624 

396,397 107 COMPUTER DISCOUNT PROD. 621 182 EXXON OFFICE SYSTEMS 488 
29 ALPHA OMEGA COMPUTER 204 108 COMPUTER ENTREPRENEUR 529 183 FACIT INC. 355 
30 fo.LTOS COMP.SYS. 73 530 COMPUTER EXCHANGE 238, 239 184 FALCON SAFETY PROD. 274 
31 AM 84 CONFERENCE & 531 COMPUTER EXCHANGE 238, 239 542 FIDELITY DEV. CORP. 88 

EXHIBITION 360 532 COMPUTER EXCHANGE 238, 239 185 FIGURE LOGIC BUS.EQUIP. 612 
AMDAHL 320 WCI 559 COMPUTER FOOD PRESS 662 133 FLIP-IT 260 

32 AMDEK CORP. 21 109 COMPUTER HUT OF NE 485 187 FORMULA INT'l. 613 
34 AMER. BUYING & EXPORT 424 110 COMPUTER INNOVATIONS 148 188 FORMULA INT'l. 613 
33 AMER.SQUARE COMPo 235 111 COMPUTER MAIL ORDER 496, 497 189 FOX & GELLER INC. 135 
35 ANADEX 115 112 COMPUTER OUTLET 623 190 FRANKLIN COMP.CORP. 377 
36 ANGELS COMPUTER 507 COMPUTER PLUS 79 191 FUJITSU PROFESS.MICROSYS. 335 

536 ANKO ELECTRONIC 90 113 COMPUTER POST INC. 627 537 G.G.M. INDUSTRIAL 90 
37 ANTEX DATA SYS. 124 114 COMPUTER SOFTWARE 193 G&G ENG IN. 393 
38 APPARAT INC. 461 ASSOC. 620 558 GARDEN OF EDEN 862 
39 APPLE COMPUTER INC. CII, 1 115 COMPUTER STORE, THE 622 192 GENERAL MICRO SYSTEMS 632 
41 APPLE COUNTRY LTD. 617 116 COMPUTER STORE, THE 624 193 GIFFORD COMPo SYS. 393 
42 APPLEWARE, INC. 488 COMPUTER WAREHOUSE 259 194 GILTRONIX INC. 418 
43 APPLIED LOGIC INC. 634 117 COMPUTERUNE INrL-A 404, 405 195 GLOBAL EQUIPMENT INC. 614 

546 APPLIED SOFTW.TECH. 229 118 COMPUTERLINE INT'L-B 346 196 GLOUCESTER COMP.CO.lNC. 612 
44 ARBA 470 119 COMPUTER-MATE INC. 218 557 GOODWILL ELECTR. 662 
45 ARTIFICIAL INT'L.RESRCH. 616 120 COMPUTERS AND MORE 400 198 GREAT SALT LAKE COMPo 
46 ASHTON-TATE 127 121 COMPUTERS AND MORE 614 642,643 
47 ASHTON-TATE 256 565 COMPUTERS WHOLESALE 208 GTCO CORP. 301 

AUTOCODE 199 530 CONROY-LAPOINTE 238, 239 199 GTEK INC. 190 
48 AUTOCONTROL INC. 628 531 CONROY-LAPOINTE 238, 239 GULFSTREAM 320 WC2 
49 AUTOCONTROL INC. 630 532 CONROY-LAPOINTE 238, 239 GULL 320 NE4 
50 AVERY LABEL 356 123 CONSOLINK 166 H&E COMPUTRONICS 31 
51 AVERY LABEL 356 CONTROL DATA CORP. 157, 257 201 H&M DISK DRIVE SERVICES 63) 
52 AVIS RENT-A-CAR 571 125 CONTROL ELECTRONICS INC. :m 202 HANDWELL CORP. 631 
53 AVOCET 347 538 CORONA DATA SYS. 304, 305 203 HAYDEN SOFTWARE 233 

AXEL JOHNSON 199 126 COST PLUS COMPo 634 204 HAYDEN SOFTWARE 446 
AYEWIPS 618 556 CREATIVITY UN LTD. 662 205 HAYES MICROCOMP.PROD. 83 

54 BAHR TECHNOLOGY 144 127 CROMEMCO 5 207 HAYES MICROCOMP.PROD. 
55 BALCONES COMP.CORP. 125 128 CSCS 630 164,165 
56 BASIS, INC./COMP.SYS. 129 CUESTA SYSTEMS 622 208 HAYES MICROCOMP.PROD. 459 

DESIGN 401 130 CUSTOM COMP.TECH. 633 HAYES MICROCOMP.PROD. 320 
58 BAY TECHNICAL ASSOC. 30 131 CYBERTEK CORP. 488 SE1 
59 BELL, JOHN ENGR. 638 132 D.C. CRANE INC. 620 209 HEATH COMPANY 228 
60 BELL, JOHN ENGR. 638 134 DATA DISTRIBUTING ENT. 620 210 HEWLETT-PACKARD 216, 217 
61 BELL, JOHN ENGR. 639 135 DATA ELECTRONICS INC. 240 HEXADAISY PRODUCTS 620 
62 BELL, JOHN ENGR. 639 137 DATA-MAIL 562 211 HOLIDAY INN 321 

560 BG COMPUTER APPL. 662 138 DATA-RITE CORP. 488 212 HOLLYWOOD HARDWARE 138 
63 BHRT 348, 349 139 DATABASE RESEARCH 295 57 HOUSTON INSTR.DIV. OF 
64 BLUE CHIP SOFTWARE 403 140 DATA MASTER 612 BAUSCH & LOMB 379 
65 BMC USA,INC. 567 141 DATASOUTH COMP.CORP 364, 365 213 HUMAN DESIGNED SYSTEMS 463 
66 BMC USA,INC. 567 142 DATASOUTH COMP.CORP 406 214 HUMAN SOFT 211 
67 BMC USA,INC. 353 143 DECISION RESOURCES 112, 113 215 110 TECHNOLOGY 231 
68 BMC USA,INC. 353 145 DECOTEC 630 216 IBM CORP. 104, 105 
69 BOTTOM LINE, THE 261 146 DENNISON KYBE CORP. 311 217 IBM SYSTEMS SUPPLY DIV. 515 

BRYLAR 614 147 DIAMOND SFTW. SUPPLY 110 218 IBS COMPUTERTECHNIK 558 
BYTE BOOK CLUB/MCGRAW- 148 DIGISOFT COMPUTER 400 219 IDEA WARE 283 
HILL 545 149 DIGITAL DELI 616 220 IMAGE COMP.PROD. 634 
BYTE PUBl.INC. 466 534 DIGITAL DIMENSIONS 476 221 IMS INTERNATIONAL 106 
BYTE BACK ISSUES 468 150 DIGITAL ELECT.SYS. 12 222 INCOMM 432 

70 BYTEK COMP.SYS.CORP. 585 151 DIGITAL LABORATORIES 256 223 INCOMM 582 
71 BYTEWRITER 122 152 DIGITAL MEDIA 626 INDEPENDENT BUS.SYS.lNC. 275 
72 C-SYSTEMS 232 153 DIGITAL PRESS 408 225 INDUS-TOOL 614 
73 C-WARE CORP. 570 DIGITAL RESEARCH COMPo 629 197 INDUSTRIAL 618 
74 C.S.D.INC. 434 154 DIGITIME 626 226 INFOCOM INC. 290, 291 

514 CABLES UNLTD. 620 DIRECT SOFTWARE 390 227 INFOPRO SYS. 622 
75 CADO SYSTEMS 215 155 DISCOUNT SOFTWARE 269 228 INFORUNNER CORP. 523 
76 CALIF. DATA CORP. 488 156 DISK WORLD 289 229 INMAC 226 

CALIF. DIGITAL 635, 636, 637 157 DISPLAYED VIDEO 625 545 INNOVA COMPUTER 92 
CALlF.MICRO.COMP.416 DMA SYSTEMS 559 231 INSTITUTE-SCTF.ANALYSIS 227 

77 CANON USA 489 158 ooKAY COMP.PROD.lNC. 650,651 554 INT'L AEROSPACE 414 
CDEX 153 159 DOW JONES SOFTWARE 433 232 INrL COMPo & TELECOM.lNC. 662 

79 CDR SYSTEMS 612 160 DUPONT COMPANY 421 233 INT'L MICRO SYS. 173 
80 CERTIFIED COMPUTERS,INC. 634 161 DWIGHT CO. INC. 630 234 INT'L TECH. SEMINARS 622 
81 CHECK-MAlE 565 163 DYNACOMP 626 235 INTEGRAND 581 
82 CHIPS & DALE 626 162 DYNAX INC. 299 INTERACTIVE STRUCT. 175 

To get further information on the products advertised in BYTE, fill out the reader service card 
with your name and address. Then circle the appropriate numbers for the advertisers you select 
from the list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain 
information, but our advertisers are encouraged to use the marketplace provided by BYTE_ This 
helps us bring you a bigger BYTE. The index is provided as an additional service by the publisher, 
who assumes no liability for errors or omissions. ' Correspond directly with company_ 

Inquiry No. Page No. 
237 INTERDATA SYSTEMS INC. 616 
550 INTERFACE INC. 312 
551 INTERFACE INC. 312 

INTERSTATE ELECTRONICS 
320 WC1 

238 INTERTEC DATA SYS. 10, 11 
239 ISEIMICRO DATA BASE 551 
240 J.C.SYSTEMS 26 
241 JADE COMP.PROD. 644, 645 
242 JADE COMP.PROD. 646, 647 
243 JADE COMP.PROD. 648, 649 
244 JAMECO ELECTR. 654, 655 

JAMES FOX ASSOC. 612 
245 JAMES LW & ASSOC. 416 

JANUS 32A 
246 JDR MICRODEVICES 663 
247 JDR MICRODEVICES 664,665 
248 JDR MICRODEVICES 666, 667 
249 JDR MICRODEVICES 668 
544 JE COMPUTER 92 
250 JUKI INDUSTRY OF AM 386 
251 JVB ELECTRONICS 628 
252 K&R COMPUTER CO.LTD. 632 
253 KADAK PRODUCTS 102 
254 KADAK PRODUCTS 410 
540 KA YPRO 554, 555 
255 KELLY COMP.SUPPLIES 632 
256 KELLY COMP.SUPPLIES 634 
257 KENSINGTON MICROWARE 332 
258 KENSINGTON MICROWARE 375 
259 KERN PUBLICATIONS 202, 203 
261 KEY TRONIC CORP. 465 
262 KING SOFTWARE 662 
263 LABORATORY' MICROSYS. 612 
264 LAREM INC. 414 
265 LARK SOFTWARE 618 
555 LAWSON LABS 662 
266 LEADING EDGE PROD. CIII 
267 LEHMANN & ASSOC. 470 
268 LEXICOMP DATA SYS. 630 
269 LIBERTY GROUP INC. 493 
282 L1GO RESEARCH 357 

LINK 320 SE3 
270 L1NTEK INC. 568 
271 LOCKHEED DIALOG 505 
272 LOGICAL DEVICES 20 
273 LOGICAL MICROCOMPUTER 298 
274 LOMAS DATA PRODUCTS 547 
275 LOTUS DEVELOPMENT 249 
276 LSI JAPAN CO. 614 
535 LUNG HWA ELECTRONICS 90 
277 LYBEN COMP.SYS. 622 
278 L YBEN COMP.SYS. 624 
279 LYBEN COMP.SYS. 626 
280 LYCO COMPUTER 109 
281 MACROTECH INT'L. 477 
283 MAGIC COMPUTER CO. 309 
285 MANNESMANN TALLY 407 
286 MANX SOFTWARE 136 
287 MARmME SOFTWARE ASSOC. 624 
288 MARY MAC INDUSTRIES 632 

MC-P APPLICATIONS 422 
MCGRAW-HILL BOOKSTORE 583 

289 MEGABYTE INDUSTRIES 612 
290 MET CHEM INrLCORP. 289 
291 METASOFT CORP. 471 
293 MICRO AGE COMP.STORES 

INC. 237 
301 MICRO CRAFT 34, 35 
294 MICRO DATA SUPPLIES 326 
295 MICRO MANAGEMENT SYS. 533 
561 MICRO MART 388 
296 MICRO MART 630 
297 MICRO MINT 573 
298 MICRO WEST 553 
299 MICRO WORKS, THE 441 
419 MICRODYNAMICS 632 
302 MICROHOUSE 97 
303 MICROMAIL 610 
304 MICROMATION 484 
305 MICROMAX SYS. 103 
306 MICROMAX SYS. 103 
562 MICROPERIPH.CORP,THE 388 
307 MICROPROCESSORS UNLTD. 620 

MICROSOFT (CPO) 151 ' 
MICROSOFT (CPO) 475 

308 MICROTAX 167 
309 MICROTECH EXPORTS 214 
310 MICROTYPE 403 
311 MICROWARE 196 
300 MICROXPRESS 456 
312 MILLER,J.W. 624 

MINISCRIBE 320 SW2 
313 MINOLlA CORP. 510, 511 

MITRE CORP. 320 NE3 
314 MITSUBA 178 
315 MONUMENT COMPUTER 

SERV. 474 
563 MORE 388 
316 MORROW 16, 17 
317 MOUNTAIN VIEW PRESS 243 
318 MTI SYSTEMS CORP. 236 
319 MULTIMICRO COMPUTER 313 
320 MULTITECH ELECT. 89 
321 MULTITECH ELECT. 91 
322 MULTITECH ELECT. 93 

MUSYS 177 
NAT'L. SECURITY AGENCY 
320 NE1 
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Inquiry No. Page No. 
NAVAL AIR DEV.CTR. 320 NE8 
NAVAL UNDERWATER SYS. 320 
NE2 

325 NEC HOME ELECTR.USA 444, 445 
383 NEC HOME ELECTA.USA 183 

NETWORK CONSULTING INC. 139 
NETWORK CONSULTING INC. 563 

327 NETWORX INC. 245 
328 NEWTECH CO. L TO. 558 
329 NORTH STAR COMPUTERS 373 
330 NORTHWEST DIGITAL SYS. 150 
331 NOVATION,INC.123 

NRI SCHOOLS ELECTR.DIV. 513 
332 O'HANLON COMP.SYS. 517 
333 OFFICE NETWORKS CORP. 628 
334 OLYMPIA U.S.A. INC. 277 
335 OLYMPIC SALES 557 
336 OMNI RESOURCES 543 
338 ORYX SYSTEMS 478, 479 
339 OSBORNE/MCGRAW·HILL 503 
526 OVERLORD MONITORS 616 
340 OXFORD INT'L. INC. 546 

PACIFIC COMPUTERS 188 
341 PACIFIC EXCHANGES 418, 614, 

622, 626, 628, 630, 632, 634 
349 PAN AMERICAN ELEC.INC. 582 
350 PANASONIC INDUSTRIAL DIV. 191 
552 PC TECHNOLOGY 564 
351 PC WARE 32 
352 PC WARE 273 
353 PEACHTREE SOFTWARE 28, 29 
355 PENCEPT INC. 343 
356 PER SCI INC. 622 
357 PERCOM DATA 9 

PERFECT SOFTWARE 59 
359 PERFECT SOFTWARE 60, 61 
360 PERFECT SOFTWARE 62, 63 
361 PERFECT SOFTWARE 64, 65 
375 PERSONAUZED COMPUTER 

PAPER 626 
363 PETRO-LEWIS FUNDS INC. 412 
365 PHACT ASSOC. L TO. 568 
366 PHASER 119 
367 PHONE I,INC. 417 
368 PICKLES & TROUT 230 
369 PMI ASSOCIATES 614 
370 POOR PERSON SOFTWARE 628 
371 PRACTICAL PERI PH. 247 
372 PRINCETON GRAPHIC SYS. 179 
373 PRINTER STORE, THE 519 
374 PRIORITY ONE 656, 657, 656, 659, 

660,661 
376 PROF. SOFTWARE PROD. 181 
377 PROGRAMMERS SFTW. EX. 232 

Inquiry No. Page No. 
527 PROGRAMMING INT'L. 435 
528 PROGRAMMING INT'L. 436, 437 
529 PROGRAMMING INT'L. 438 
380 PROMETHEUS PRODUCTS 495 
382 PURCHASING AGENT, THE 302 
384 QUADRAM CORP. 15 
385 QUADRAM CORP. 75 
386 QUADRAM CORP. 363 
387 QUANT SYSTEMS 630 
388 QUARK ENGINEERING 314, 315 
389 QUBIE DISTRIBUTING 81 
564 QUBIE DISTRIBUTING 189 
390 QUELO 562 

QUEUE LIMITED 620 
391 R.C. ELECTRONICS 473 
392 A.C.ELECTRONICS 473 
393 A.R.SOFTWARE 111 
394 RADIO SHACK CIV 
395 RANA SYSTEMS 22, 23 
396 RANDOM ACCESS INC. 628 
397 RANDOM HOUSE 474 
398 RAP ELECTRON ICS 470 

RCA 320 NE5 
399 RCA 340 
400 REDDING GROUP INC. 149 
401 REVIEW PUBLICATIONS 142 
402 RING KING VISIBLES INC. 156 

ROCKY MT.MICRO INC. 331 
403 ROGERS ELECTRONICS 632 
404 ROGERS LABS 622 
405 RTL PROGRAMMING AIDS 470 
406 S C DIGITAL 460 
407 S·1OO DIV. 696 CORP. 222 
408 SAFEWARE 537 
409 SAGE COMP.TECH. 87 
410 SAKATA 451 
411 SCALAR ELECTRON IX (1982) 

INC. 632 
412 SCM ALLIED PAPER 85 
413 SCM CORP. 252 

SCOTTSDALE SYSTEMS 389 
414 SCREENWARE 626 
415 SEEQUA COMP.CORP. 6 
416 SEMI DISK SYSTEM 196 

m ~~~i~J+- ~~~:'z~~~~~fTS 24 
420 SGL HOMALITE 234 
362 'SHARP ELECTRONICS 419 
421 SHARP ELECTRONICS 490 

SIEMENS COMM.SYS.INC. 166, 169 
423 SIERRA DATA SCIENCES 57 
424 SIGNUM SYSTEMS 618 

SILICON SPECIALTIES 450 
SIMPLIWAY PROD. 618 

BYTE ADVERTISING SALES STAFF: 

Inquiry No. Page No. 
427 SLR SYSTEMS 624 
428 SLR SYSTEMS 418 
429 SLUDER/COMPETITIVE EDGE 484 
547 SOFTLINE 425 
430 SOFTRENT 620 
432 SOFTWARE ARTS 128,129 
433 SOFTWARE BANC 206, 207 
435 SOFTWARE DEV.CORP. 146 
436 SOFTWARE DIGEST 426, 427 

SOFTWARE GUILD 278, 279 
SOFTWARE OF THE MONTH 
CLUB 100 

437 SOFTWARE SERVICES 289 
438 SOLUTIONWARE CORP. 626 

SONICRAFT 320 NE7 
439 SPECTRON INSTRUMENT 616 

SPERRY 320 SE4, SW1 
440 SPRINGER-VELAG 276 
441 SPSS 550 
553 STAR LOGIC 560 
442 STAR MICRONICS 141 
443 STARBUCK DATA CO. 454 

STEMMOS L TO. 199 
444 SUN NY INT'L. 611 
445 SUNTRONICS 611 
543 SUPERCOM 88 

10 SUPERLETTERIABRAMS 
CREATIVE SERVo 618 

446 SUPERSOFT 193 
447 SUPERSOFT 195 
448 SUPERSOFT 197 
449 SUPERSOFT 322, 323, 
451 SWEET GUM INC. 108 
452 SWI INT'L. 569 
453 SYBEX 147 
454 SYNETIX 223 
457 TALLGRASS TECH. 69 
458 TATUM LABS 616 
459 TAURUS COMP.PROD.lNC. 194 
460 TAYCO BUSINESS FORMS 488 
472 T01356 
461 TOK ELECTRONICS 415 

TECHNICAL SYS.CONSL TNS. 205 
TEKTRONIX INC. 319 

463 TELECON SYSTEMS 336 
464 TELETEK ENTERPRISES 25 
465 TELETEX COMMUNICATIONS 469 
466 TERMINALS TERRIFIC 579 
467 TEXAS COMP.SYS. 221 

TEXAS INSTRUMENTS 338, 339 
469 THOUGHTWARE INC. 423 
548 THREE M COMPANY 271 

3 THREE M TRENDCOM. 359 
470 THUNDERWARE CORP. 634 

Inquiry No. Page No. 
473 TINNEY, ROBERT GRAPHICS 575 
474 TITAN TECHNOLOGY 455 
475 TOPAZ INC. 303 
476 TOSHIBA AMERICA INC. 442 
477 TOSHIBA AMERICA INC. 443 
478 TRAK CO., THE 255 
479 TRANSACTION STORAGE 

SYS.121 
480 TRANSTAR 145 
481 TRANSTAR 539 
482 TRISTAR DATA SYS. 212 
483 TSK ELECTA.CORP. 345 
484 TSL 262 
488 U.S. MICRO SALES 640,641 
485 U.S. ROBOTICS 18 
489 UNIFIED SOFTWARE SYS. 470 
490 UNIPRESS 387 
491 UNIVERSAL COMP.PROD. 614 
492 UNIVERSAL DATA SYS. 27 
493 VANTEC 628 
494 VAULT COMPANY 154 
495 VECTOR ELECT A. CO. 329 
496 VICTORY COMP.SYS. 382, 383 
497 VIDEX 19 
498 VISUAL TECH,INC. 449 
499 VLM COMPUTER ELEC. 634 
500 VOTRAX 549 
501 VR DATA 531 
502 W.T.1. COMP.&PERIPH.PROD. 369 
503 W.h.DSWORTH ELECTRONIC 

PUBL 509 
504 WANG ELECTR.PUBLINC. 224 

WANG LABS INC. 541 
WAREHOUSE SOFTWARE 152 

506 WASHINGTON COMP.SERV. 402 
507 WASHINGTON COMP.SERV. 564 
508 WESPER MICROSYSTEMS 201 
509 WESPER MICROSYSTEMS 201 

WESTICO INC. 411 
510 WHITESMITHS LTO. 462 
511 WILLIAMS, MARK CO. 535 
512 WINTEK CORP. 624 
513 WORLDWIDE COMP.SUPPUES 470 
515 WYSE TECHNOLOGY 409 
516 X COMP 453 
517 XEROX EDUCATION PUBL. 457 
518 XIDEX MAGNETICS 250, 251 
136 XL SYSTEMS 618 
520 YIELD HOUSE 116 
521 ZOBEX 487 
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History will record as a profound irony 
that the most powerful word processing package 

ever created for the IBM® Personal Computer 
wasn't created by IBM. 

LEADING EDGE: 
Leading Edge Products Inc., Fortune 1300 Division, 21 Highland C ircle, Needhem Heights, Mass. 02 194 (800) 343-3436 (617) 449-6762 

Headquarters and Retail Division, 225 Turnpike Street, Canton, Mass. 02021 (800) 343-6833 (617) 828-8150 
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