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If you'd like to turn the agony 

of small business bookkeeping 
into the ecstasy of total control, 
you've come to the right place. 

Because even if you're starting 
with a shoe box full of invoices 
or a pile of checks hiding under a 
pile of deposit slips, we can tell 
you how to centralize, organize 
and monitor all that information, 
and manipulate it in ways that 
will make your business a 

pleasure-all with an Apple'"III 
Personal Computer. 

Attain instant 
financial status. 

An Apple III, teamed with the 
BPI General Accounting Package, 
can put every basic accounting 
function right at 
your fingertips . 

Technically, 
that means 

General Ledger, Accounts 
Payable, Accounts Receivable 
and Payroll- all in one package. 

Meaningfully, that means you 
can turn numbers into answers. 

With BPI, your Apple III can 
give you a snapshot of your 
company's financial condition, 

an up-to-the-instant 
balance sheet. It 

can also generate 
instant and 

detailed 
reports 



• your 
on your customers and vendors. 

So you know who owes whom, 
how much, and how come: 

And just how well your cash 
flow is flowing. 

And where to give credit where 
credit is due (a customer inquiry 

Your Apple can generate instant income statements 
(with expense ratios) or balance sheets, and let you 
compare them to last month's or year's, then print 
them out to suit your banker. 

feanire allows you to make credit 
decisions based on the most 

current information). 
You can also list your 

purchases by discount 
dates. And take advantage of 
them in no uncertain net terms. 
You can even keep payroll records 
without paying more, because it's 
part of the same package. 

Profit from history. 
. In business as in life, 
experience is the best 

teacher. And the ApplelBPI 
system can provide you-with 

ins.tant comparisons of 
this--month-this-year vs. 
this-month-last-year, or 

this-year-t0-date vs. 
last-year-to-date. 

SQ you can quickly 
spot changing expepse 

1'!lIt.ilf.'\O...!:lnl1 make decisions with 

The BPI General Accounting 
Package also lets your income 
statements be coded by location, 
department or product line. So 
you know where your money's 
coming from. 

And where it's not. 

It can also allow you to take full advantage of 
merchandise discounts. So you'll know whom to pa)l 
when tp pay, how much to pay-and save a lot of 
dams in the process. 

Make a timely . 
statement. 

Add an Apple Dot Matrix or 
Daisywheel printer to your Apple 
III, and you can print out your 
entire balance sheet in minutes. 

Or any number of reports, from 
cash receipts to payroll ledger 'to 
income. You can even print 
checks and customer statements. 

The impressively professional 

results will make an important 
statement to everyone you deal 
with - including your banker. 

More ways Apples pay. 
There are more people in more 

places doing more things with 

To avoid fishy transactions, yo!' can instantly 
display customer's payments, charges and current 
balance. In this case, a few more cans of tuna 
would put Mr. Moser over his $2,000 limit. 

Apples than with any other 
personal computer in the world. 

Because for one thing, there's 
mote software for Apples than 
for any other personal computer 
in the world. So the same Apple 
that handles all your accounting 
needs <;an also handle financial 
spreadsheets, word processing 
:and electronic filing. 

Youll also find ..... ,.",....."' . .,... that 
are designed spe;~m.caJJl¥ 

, kind otbusmess. tt,d.en1:ts.tttV. 
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Themes 
46 The C Language by Bruce Roberts I Designed to make programs 
portable, fast. and compact. C is the language of choice for many pro­
grammers. This month's theme articles survey the reasons why. 

48 The C Language and Models for Systems Programming by 
Stephen C. Johnson and Brian W . Kernighan I A happy medium be­
tween low- and high-level languages, C provides a model for efficient 
programming. 

64 A C Language Primer, Part 1: Constructs and Conventions 
by James Joyce I A guided tour through Cs keywordS and functions. 

82 Comparing C Compilers for CP/M-S6 by Jerry Houston, Jim 
Brodrick, and Les Kent I A look at which compilers for CP/M-86 systems 
are best suited to particular purposes, most cost-effective, and easiest to use. 

110 Five C Compilers for CP/M-SO by Christopher O. Kern I How 
C compilers for the CP/M-80 operating system stack up. 

134 Nine C Compilers for the IBM PC by Ralph A. Phraner I A 
discriminating look at the C compilers available for this lucrative software 
market. 

172 Managing Software Development with C by Jason 
Linhart I Choosing a good programming environment can affect program­
ming ease and code quality more than you might imagine. 

186 The Unix Tutorial, Part 1: An Introduction to Features and 
Facilities by David Fiedler I An overview of Bell Laboratories' Unix 
operating system and its toolbox of utilities. 

212 A Survey of C and Unix Resources by Walter Zintz I A guide 
to materials, courses, and on-line instruction in C. 

222 What Is a Software Tool? by Rebecca Thomas I How to use 
Unix and C to design programs that in turn will help you to design other 
programs. 

243 The Unix C Compiler in a CP/M Environment by Matthew 
Halfant I A look at how compatible the standard C compiler is when it's 
used under CP/M. 

268 Annotated C: A Bibliography of the C Language by Terry 
A. Ward I Where to find books, articles, and reviews on C. 

Features 
36 Build a Power-Line Carrier-Current Modem by Steve Ciar­
cia I Now your computer can communicate over electrical power wiring. 
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286 Chisel Your Code with a Profller by Dennis Leas and Paul 
Wintz I Execute compiler programs at the rate of assembly-language pro­
grams, but at a fraction of the effort and cost. 

292 A New Shape Subroutine for the Apple by Richard T. Simoni 
Jr. I A flicker-free animation scheme for the Apple II. 

312 The Debate Goes On ... by Jerry Pournelle I Jerry looks at pro­
gramming languages, from APL to Modula-2. 

331 The IBM PC and the Intel 8087 Coprocessor, Part 1: Over- Page 292 
view and Floating-Point Assembly-Language Support by Tim 
Field I This software utility makes it easy to add powerful floating-point, 
integer, and BCD arithmetic operations from assembly language. 

386 Curious Coordinates for Computer Graphics by Roger 
Millikan I Cartesian coordinates are not always the best choice for all plot­
ting tasks. 

401 BYTE West Coast: The Future of Software Design by William 
Gates I Microsoft's chairman of the board analyzes today's software issues 
and predicts the directions software will take tomorrow. 

404 The 8086-An Architecture for the Future, Part 3: Instruc­
tion Set Continued by Stephen A. Heywood lin the last article of this 
series, the author discusses program transfers, string manipulations, and 
processor-control instructions. 

434 User's Column: Epson OX-10, Zenith Z-29, CP/M-68K, and 
More by Jerry Pournelle lOur resident user reviews new products and 
answers some old mail. 

456 Voice Lab, Part 2, Menu-Driven Routines for Digital Speech 
Synthesis and Analysis by John E. Hoot I Modular routines are well 
suited to speech synthesis and analysis. 

477 Help In Apple III Pascal by AI Evans I Adding on-line instruc­
tions that will come to your aid anywhere in application software. 
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Editorial 

DEC, IBM, and 
Athena 

Lawrence J. Curran, Editor in Chief 

Forward-looking computer manufacturers are wise enough to understand 
that aiding education today can help computer sales tomorrow, IBM and 
Digital Equipment Corp, are two such companies, In an effort called Project 
Athena-after the Greek goddess of wisdom-DEC and IBM personal com­
puters could become the tools of wisdom in the hands of undergraduate 
students at the Massachusetts Institute of Technology. 

Both DEC and IBM will contribute goods and services valued at $50 million 
over the five-year span of the project, which is aimed at exploring how ad­
vanced computers and computer graphics can change the ways in which col­
lege students learn. The idea is to create a "coherent" network of computers 
that will enable students and faculty to share resources-hardware, software 
and ideas-so that together they can solve problems in creative ways. 

MIT officials should be applauded for using the project to seek ways to 
make dissimilar computers work with the same languages and operating 
systems. At the same time, the two companies deserve recognition for agree­
ing to contribute computers and talent. It's conceivable that the project will 
take steps toward standardizing languages and operating systems, and 
anything that fosters standardization in the computer business is to be 
encouraged. 

DEC will donate more than 300 display terminals, 1600 personal computers, 
63 minicomputers, and the full-time services of five employees to Project 
Athena. Similarly, IBM will contribute the services of five employees, 500 
personal computers, 500 single-user work stations, software, maintenance, 
and research grants. 

While DEC and IBM merit recognition for their philanthropy, the fact that 
today's students are tomorrow's computer buyers must have appealed to the 
marketing departments of both companies, which stand to reap brand­
recognition and loyalty benefits from the experiment. Lest we be accused 
of complete cynicism, however, it should be pointed out that DEC founder 
and president Kenneth Olsen is an MIT alumnus who has demonstrated his 
company's commitment to the community. Project Athena is evidence of this, 
as is DEC's decision to locate a plant in Boston's heavily black Roxbury district. 

DEC and IBM recognize that an investment in education is worthwhile 
for its own sake, and certainly won't hurt future sales. Another company 
with the same approach is Apple Computer Inc., which recently donated 
$21 million worth of personal computers to 9250 public and private schools 
in California. We applaud these companies and would like to hear about 
others .• 



How to buy a computer 
by the numbers. 

Introducing the Cromemco C-10 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 C-lO starts with a high-resolu ­
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;4 " disk drive with an 
exceptionally large 390K capacity. 
That's the C-lO, and you won't find 
another ready-to-use personal com­
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 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-

. ",1 

where else. FREE with the C-lO. There's 
really nothing else to buy. 

But the C-lO's numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 
Call 800 538-8157 x929 
for the name of you r 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco AIS, Vesterbrogade 1 C, 
1620 Copenhagen, Denmark. 

CP/M R is a registered trade mark of Digital Research. Inc . 
All Cromemco products are serviced by TRW. 

Cromemco 
Tomorrow's computers today 

Circle 119 on Inquiry card. 





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

DIGITAL RESEARCH PLANS ALTERNATIVE TO MICROSOFT HARDWARE STANDARD 
The proposed MSX standard announced by Microsoft, Spectravideo, and 14 Japanese computer 
manufacturers won't be the only attempt to define standard hardware and software parameters in the 
low-cost computer market. Digital Research is also backing a proposal to unify software standards and 
is talking with a number of Japanese manufacturers . 

To meet the MSX standard, manufacturers must use a Zilog Z80 microprocessor , a Texas In~ 
struments TMS9918A video processor, a General Instrument AY-8910 sound processor, a Nippon 
Electric Co. (NEC) cassette interface chip , an Atari joystick interface, 64K bytes of RAM, and 
Microsoft's 32K-byte ROM-based extended BASIC. Some of the components can be purchased from 
other suppliers. 

NEC, one of the Japanese companies that Microsoft said supported the MSX format, plans to look at 
any and all attempts to standardize hardware and software for low-cost game computers and plans to 
remain neutral until all possibilities are considered . 

Both Microsoft and Spectravideo expect the standard to have the greatest impact in Japan, where 
the lack of a standard has held the home computer market back. 

In addition to NEC, the following companies were reported by Microsoft and Spectravideo to have 
supported the MSX standard: Matsushita (Panasonic)' Sony, Sanyo, Hitachi, Canon, Mitsubishi, 
Toshiba, Fujitsu, Kyocera, General, Yamaha, Pioneer, and JVC. 

Specifications for the bus, I/O addresses, and game cartridge were not complete at the time of the 
announcement but will be included in the standard. Disk-size and operating-system specifications will 
not be included, but any disk system or auxiliary processors can be added onto the bus. 

This fall, Spectravideo, which began shipments of its two home computers in early June, will offer a 
$ 50 MSX adapter for its computers, one of which retails for $ 300. Microsoft, Spinnaker, Sierra On­
Line, and Sirius have pledged software support for the MSX standard. 

CoLECo'S ADAM SHAKES UP THE LoW·CoST COMPUTER MARKET 
Coleco's Adam has stirred up the home computer market in more ways than one . The $600 machine 
was the talk of the summer Consumer Electronics Show because of its aggressively low price. Shortly 
afterward, however, Logical Business Machines sued Coleco and insisted that LBM owns the Adam 
name because it sells a much more expensive business computer called Adam. Coleco argues that it 
bought the trademark rights to the name from a firm that registered the name in 1976. 

Coleco's Adam includes a 10-character-per-second letter-quality daisywheel printer, two Coleco 
Vision game controllers with numeric keypads, a ROM-based word processor, Applesoft-compatible 
Smart BASIC, and 80K bytes of RAM, all for less than $ 600 . The Adam will also be available as an ex­
pansion unit for the Coleco Vision game system for less than $400. A "digital data pack" drive, which 
uses cassette-sized cartridges, is included , but Coleco would not discuss its specifications. 

SoFTREND UNVEILS AURA, AN INTEGRATED SOFTWARE PACKAGE 
Softrend, Wyndham, NH, announced that it will soon offer an integrated software package similar to 
Lotus's 1-2-3. Designed for the IBM PC and XT, Aura is built around a database manager whose 
various components are scheduled for release over the next few months. 

Aura, the central database manager, will be released this month for $250. In November, Aura 3, 
which also includes a Multiplan-like spreadsheet program and a Wang-like word processor, will be avaii­
able for $ 395. Aura 4, which has graphics capabilities, will also be introduced in November for $495. 
Aura 5 , which is scheduled for a December release , will add IBM mainframe communications and will 
sell for $995. Aura will not use a mouse, but Softrend is considering voice input. 

SMITH·CoRoNA UPDATES PRINTER, OFFERS CoMPUTER·CoMPATIBLE TYPEWRITER 
Smith-Corona has released an updated version of its TP-1 daisywheel printer. The TP-2, a smaller and 
quieter printer, includes both serial and parallel ports and has DIP switches to select various print op­
tions. The TP-2 will list for $895. The list price of the TP-1, which has been offered by some dealers 
for less than $500, will drop from $895 to $695. 

Smith-Corona also announced the Memory Correcting 3 Messenger, a computer-compatible 
daisywheel typewriter. It will include either a serial or parallel interface for $ 599. Like the TP-1 and 
TP-2, the typewriter prints 12 characters per second . 
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MICROBYTES ________________________________________________ __ 

IBM EMBRACES CONCURRENT CP/M·DB THROUGH DIRECT SALES 
IBM 's domestic sales force is now selling Digital Research's Concurrent CP/M-86 for the IBM PC and 
PC-XT. IBM's 9000 sales representatives will also offer Micropro's Wordstar, Ashton-Tate's dBase II, 
Chang Laps' Microplan financial planner, and Digital Marketing's Microlink communications program 
and Milestone project planner. The programs can run concurrently and can transfer data through text 
files. IBM's announcement, which may signal a shift in operating systems for the PC in office use, 
comes amid reports that IBM will emphasize direct sales of the PC at the expense of current retailers 
and distributors. 

APPLE PRESENTS A NEW OPERA TlNG SYSTEM FOR THE APPLE /I 
Apple Computer has announced ProDOS, a hierarchical, Unix-like operating system for the Apple II that 
is compatible with the Apple Ill's Sophisticated Operating System (SOS). ProDOS is now being supplied 
to qualified software developers and will be generally available in early 1984. 

COMMODORE ANNOUNCES 70 SOFTWARE PACKAGES, INCLUDING MUL TlPLAN AND MAGIC DESK 
Commodore Business Machines has announced 70 new software packages for the Commodore 64, 
including a version of Microsoft's Multiplan spreadsheet for less than $100. Magic Desk, an integrated 
software package priced under $100, is intended to compete with Apple's Lisa and Visicorp's Visi On. 

Magic Desk is actually a series of cartridges. The first, Type and File, will offer word processing and 
limited data management using pictures of a typewriter and file drawers and folders. 

GAME LINE OFFERS ON·lINE VIDEO GAMES FOR THE ATARI VCS 
Gameline, a new telecommunication system for owners of the Atari Video Computer System 2600 
(VCS), is available from Control Video Corp., Vienna , VA. CVC will offer video games and information 
services to VCS owners who buy a Master Module cartridge , which includes an autodial modem and 
memory to store downloaded games or text. 

Founded by William von Meister, who created The Source, Gameline will be priced at about $1 per 
game, after the initial $ 50 to $ 60 charge for the Master Module and a one-time $1 5 membership fee. 

NANOBYTES 
Jon Shirley, who was vice-president of computer merchandising for Tandy Corp. (Radio Shack), has left 
after 25 years at Tandy to become president of Microsoft Corp .... Harris Semiconductor and Intel 
jointly announced that both will produce a CMOS version of the Intel 8086 microprocessor and related 
support peripheral chips. Harris's 80C86 will be the first 16-bit CMOS microprocessor when it 
becomes available in the fall. Because CMOS chips require less power than regular NMOS 
microprocessors, the 80C86 will probably be used first in portable computers. National Semiconductor 
is working on a CMOS version of its 16-bit 16032 processor to be available in 1984 ... . Microsoft is 
developing Logo for Spectravideo computers. Priced at $49 .95 , Microsoft Logo for Spectravideo will 
be available by the fourth quarter of 1983 and for the MSX standard by early 1984. No additional 
peripherals are needed to run Logo on the $300 SV-318 or the SV-328 . . . . The Atari 1027, a 
20-character-per-second letter-quality printer for $ 349.95 , will be available this fall. Bundled with the 
Atari 600XL computer and the Atariwriter word processor, the printer will sell for $599.95 .... Texas 
Instruments, which cited the turbulent home computer market as the reason for a projected 
$100-million second-quarter loss, has cancelled its plans to produce the low-cost 99/2 computer an­
nounced in January. TI said it has shipped more than one million units of its 99/4A home computer and 
plans to introduce the 99/8, an "advanced home computer," in the fall. .. . Microcom, of Norwood, 
MA, has announced it will license the protocol used in its hardware and software communications prod­
ucts. Visicorp, Apple, and GTE Telenet have agreed to support the protocol as a standard, which 
simplifies file transfers between microcomputers .... Softyme Inc. of San Francisco, CA, will test its 
Softyme Express system in an EI Cerrito, CA, Computerland store . The system includes a computer 
with a database of available programs. When a customer decides what software package to buy , the 
program is transmitted to the machine and copied onto single- or double-sided disks in IBM PC-DOS 1.1 
or 2.0 format . . .. In November, Radio Shack will release a Videotex and Office Information System 
based on its Model 16B multiuser system. As many as 64 terminals at a time can access up to 256 
databases on the system, priced at $12,000 and up . . . . Digital Equipment Corp. (DEC) announced a 
Winchester hard disk for its Professional Computer as well as changes to its operating system. DEC will 
soon begin selling its personal computers through its Business Centers. 
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MILESTONE® 

As a project manager, you know 
the value of meticulous plan­
ning. Oversights and miscalcu­
lations can cost you crucial 
time and money. 

Milestone is a project manage­
ment and time scheduling pro­
gram. It is a powerful "critical 
path" program for planning and 
analyzing virtually any project, 
from a cost estimate for a con­
struction project to a schedule 
for installing a computer sys­
tem. The applications are unlim­
ited. 
Milestone uses PERT, Perfor­
mance Evaluation and Review 
Technique, and CPM, Critical 
Path Method, to plan a project, 
yet Milestone is one of the easi­
est software packages to use. 

The Milestone user can change 
a variable and instantly Mile­
stone will display the effect on 
the entire project . For instance, 
the estimated completion date 
of a particular time-crucial task 
may be changed. All schedul­
ing, manpower costs and asso­
ciated reports will be re-tabu­
lated. 

T IME IS MONEY. SAVE BOTH 
WITH MILESTONE. 
The price is $295 . CP/M~' and CP/ M-86'· ver­
sions require 64K and 128K RAM respec­
tivel y . Manual alone is $30. 

For more information see your local compu­
te r dea ler or contact Digital Marketing 
directly. 

DIGITAL MARKETING 
DIGITAL MARKETING

w 

..... "' .' .~~ . • lot,.: 

~~ 
... 

~~ 
DIGITAL MARKETING CORPORATION 

(800) 826·2222 
2363 BOULEVARD C IRCLE · WALNUT CREEK· CA 94595 
(.d iS) 94 7·1000 • Tfl EX 17·1852 (DIGMKTG WNCK) 

Milestone is a registered trademark of Organic 
So ftware. 
CP/ M is a registered trademark of Digital Research . 
Inc . 
CP/ M-a6 is a trademark of Digital Researc h . Inc 
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Letters 
Is Radiation Harmful? 

Edward M. Gogol's letter (April, p. 14) 
presented some excellent thoughts about 
radiation. But I have one correction. He 
states, "Radiation levels decrease as the 
square of the distance from the screen." 
This is true for a point source of radiation . 
It is not true for a 12-inch screen . 

To illustrate , consider a video screen 
the size of a movie theater screen. A per­
son standing one foot from the screen then 
moving to a distance of two feet would 
receive almost identical radia tion, not 
one-quarter the radiation, as the formula 
for point sources would indicate. 

The radiation, I believe , would be pro­
portional to the angular area sub tended 
by the screen at one distance compared 
with the angular area of the second 
distance . This presumes equal radiation 
from all areas of the screen. As you can 
see, it starts to become complex. 

Obe O. Doan 
14710 Parthenia St. 
Panorama City, CA 91402 

Edward Gogol's letter does not belong 
in a magazine of BYTE's caliber. 
1. Contrary to his claims, no variety of 

radiation can be eliminated complete­
ly. 

2. A properly designed video display 
does not emit significant X-radiation 
when operated within its design limits . 

3 . The claim that "with radiation, there is 
no threshold" is a statement that 
nobody can make with certainty . 
There is evidence pointing in all direc­
tions, including evidence that more 
radiation extends life (Pearson and 
Shaw, Life Extension . Warner Books, 
1982, p. 516). 

4 . The implication that microwave ex­
posure below a level that causes signifi­
cant heating in the body is harmful is a 
lie that would be funny if so many peo­
ple did not believe it. Fear of micro­
waves is a much greater health hazard 
than microwaves. 

5. On most terminals, turning down the 
brightness does not reduce the electron 
beam acceleration voltage but in­
creases the voltage by a small amount 
due to the finite resistance of the high­
voltage supply and the decrease of 
beam current. (Total high-energy 
radiation is likely to decrease, as Gogol 
claims.) 

6. The claim that a light-emitting diode 
display emits no radiation is stupid. It 
radiates waste heat, it radiates very 
small amounts of "nuclear" radiation 
from impurities in the package, and it 
radiates light. 

7. Gogol's references are highly suspi­
cious . The Sierra Club is a well-known 
Luddite organization, and Gofman's 
public stance suggests that he is inter­
ested in advancing his prejudices rather 
than finding the truth. An earlier Gof­
man book was described by Peter 
Beckman as "grotesquely biased." The 
Zapping of America is a sensationalis­
tic book of no more scientific merit 
than The Chariots of the Gods . 

Christopher M. Maple 
Chief Engineer 
Ingrid's Computers 
8377 Capistrano Ave. 
Canoga Park, CA 91304 

I read with interest the letter by Edward 
M. Gogol critical of Dr. John Villforth of 
the U.S. Bureau of Radiological Health on 
his assurances of the near-zero present 
risk from ionizing radiation from video 
displays. The irony of this attack is amaz­
ing: in the more than 10 years that I have 
known Villforth, he has conducted a one­
man crusade against the hazards of dental 
x-ray machines in particular. In this he is 
supported by the National Health Physics 
Society, which consists of 5500 people 
nationwide engaged in protecting man­
kind from the effects of ionizing radiation. 

The average natural radiation back­
ground in the United States is about 100 
mR per year with a large deviation from 
the mean, which I will discuss later. How­
ever, the average black-and-white (in­
cludes single colors like green) display 
tubes, including TV tubes, have an accel­
erating potential of 12 to 16 kilovolts 
(kV). The 16-kV maximum x-rays pro­
duced by this type of tube are virtually 
unmeasurable at the faceplate because of 
its thickness of % to Yz inches of glass, 
which is necessary to protect the near-flat 
surface from the crushing pressure of the 
air outside . The full-color display , like its 
TV counterpart, requires an accelerating 
potential of about 25 kV and is capable of 
producing 25-kV maximum x-rays . Be­
cause the glass faceplate is of similiar 
thickness to that of the single-color tube, 
there is a greater risk for the escape of 
x-rays . Very sensitive devices are required 
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to measure these low-energy x-rays for the 
equivalent of 10 to 12 hours of use per day 
for a full year, at levels a small fraction of 
the 100 mR average annual dose. It is the 
function of the Bureau of Radiological 
Health to make such measurements and 
issue warnings if the background level is 
increased. 

Surprisingly, the ionizing radiation 
potential of the video display and its 
counterpart, the TV screen, is not from its 
x-ray potential but from its efficiency as 
an electrostatic precipitator. In the air of 
all buildings there is a radioactive noble 
gas called radon . When radon decays, the 
radioactive daughters formed are posi­
tively charged and are attracted to the 
glass surfaces of the display tube, adher­
ing to the glass until the daughter's decay . 
We have used this phenomenon for some 
years to estimate the amount of radon in 
homes . When the TV set is turned off and 
an alpha counter is applied to the screen, a 
rapid count indicates the need for espe­
cially careful radon daughter measure­
ments . This buildup of radiation on the 
viewing screen may disturb Gogol, but I 
for one wo~ld rather have these radon 
daughters on the screen than in my lungs . 

While the national average background 

• Full Olivetti 
typewriter 
warranty 

• U,L. Listed 
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is about 100 mR / year, there are wide vari­
ations . The area south of Chicago has 
water wells and radium-bearing soil that 
can increase this average by as much as 10 
times. Similarly, the New England states 
have areas of granite rock in the ground 
that can increase the natural background 
10 to 50 times. However, epidemiological 
studies indicate these states to be as 
healthy as any in the U.S. When actual 
measurements are substituted for assump­
tions, no correlation between radiation 
and health can be shown (Beck and Krey 
in Science, April 1983, pp . 18-24) . 

Gogol has quoted Dr. John Gofman's 
book Radiation and Human Health as the 
authority on ionizing radiation . Gofman 
and about 10 others have taken the posi­
tion that the radiation dose below 10 
mR/ year is more harmful than the linear 
model will predict. However, most au­
thorities have agreed that health effects 
cannot be scientifically verified below 10 
mR/ year. The linear model was chosen by 
the NCRP and the BEIR committees not 
because it could be scientifically verified 
but because the levels produced were con­
sidered safe and allowed dose calculations 
to be made relatively easier. This model 
extrapolates radiation effects from the 10 
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mR area to 0, where no radiation effects 
are assumed to be produced. In this no­
man's-Iand below 10 mR, Dr. L. D . 
Luckey has also written a book called 
Hormesis with Ionizing Radiation, pub­
lished by Chemical Rubber Press (the 
book costs $60, so it might be advisable to 
check it out of a library). Hormesis is a 
neologism that, loosely translated from 
the Greek, means "beneficial effects." Dr. 
Luckey has listed more than a thousand 
experiments with plants and animals that 
exhibit beneficial effects in the 10 to 50 
mR/ year region. He would be the first to 
point out that there is still no absolute 
proof. However, the total biological 
evidence is not helping the case of in­
creased health eHects/ mR in the region 
below 10 mR / year, the position taken by 
Dr. Gofman and several others . 

The second authority Gogol quotes is 
Paul Brodeur's The Zapping of America. 
The only review I have seen of this book is 
a short one in the Health Physics Newslet­
ter warning that the book is long on 
claims and short on proof. Because the 
subject is radio frequency and micro­
waves, most readers of BYTE have 
enough background to deal with it. 

This nation has enough troubles with 
the economy and displaced or discarded 
energy without taking sides in a scientific 
debate about whether or not harm exists. 
The readers of BYTE will agree with me 
when I say it pays to believe almost 
nothing that you hear and to be very 
critical of what you see . 

P.T. Perdue 
103 Oak Lane 
Oak Ridge, TN 37830 

Enhancing Usability 

am writing in response to Gregg 
Williams' editorial (April, p. 6). Recently I 
purchased a microcomputer and have ob­
tained first -hand information about 
usability from the software I've been using 
with it. I have some ideas that could make 
life easier for many people complaining 
about usability. 

First, it is not accurate to say that 
nobody knows what makes software easy 
to use. There is a great amount of 
literature on laboratory. studies of the sub­
ject. There are even more papers on the 
subject-not always so well supported, 
but by human-factors experts . 

One principle of usability is to make 
programs and parts of programs indepen-
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The rationale behind the 
conventional 90-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. 

I
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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. 

VVhen 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. 
·CPI Mis (J I~f:rle,.ed (radelllul'k rf DI~ital Research. 
+ Micmsoft BlLsic is a rf!gis/(!I't!d I radell/ark qf Microsoft Coqx)ratioll. 
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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 MBasic; 
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. 
VVhyJustExpandVVhen 

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

expansion alternatives in terms 
of relative payback potential, 

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? 
VVithin 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 
aflord to do it right 
and still hold down 
our prices. 

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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dent. In other words, an editor edits ; a 
word-processing program processes a file 
to produce text output. The future does 
not lie along the path of integrating these 
two functions, as with 1-2-3 or MBA, but 
in separating the functions. 

For example, in my editor, when I want 
to end a line, I should be able to press 
Enter. There should be no implication to a 
coupled word processor that Enter signi­
fies the end of a paragraph . If I want to 
signal the end of a paragraph, I'll signal 
that in the file I'm editing, using a word­
processor command, as a separate step. 

There is no magic in being able to in­
clude spreadsheet output into a memo or 
book chapter. I should be able to copy it 
into the file I'm creating with my editor, 
or to point to it, in the file , by means of 
some imbedded command. 

The structure of the editor output, the 
word-processor input, and the spread­
sheet output should not imply among 
them any native relationships or coupling. 
I use such uncoupled software in my job; 
there is no reason that it cannot be devel­
oped for microcomputers . 

In this light, the new advances may 
signal greater sophistication but not nec­
essarily greater ease of use. A desktop 
manager is only a sophisticated analog for 
being able to copy one file into another. 

Robert C. Maegerlein 
218 Watchung Ave. 
Upper Montclair, NJ 07043 

On Structured Programming 

As a professional programmer and a 
structured-programming maven as well as 
tj'te owner of an S-100, 8-inch CP/ M per­
sonal computer, I have watched the lan­
guage diatribes fly back and forth with 
great interest. Although I realize my 
status as a high priest will leave my opin­
ions open to suspicion, I wish to make a 
few points about programming and lan­
guages in general. 

Despite anything else that may have 
been uttered in haste about structured 
programming, the primary lessons of a 
structured approach are to figure out 
what you want your program to do, what 
type and form of data it is intended to in­
put and output, and how your program 
will interact with its user, before you 
write a single line of code. 

The software designer usually uses 
some kind or combination of hierarchical 
tree chart, Verner-Orr diagram, and/ or 
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flow chart to develop program function , 
and these very high-level, abstract designs 
are then translated to pseudocode that 
describes in detail the operation of the 
program in English, Latin, an arbitrary 
mixture of C and Pascal, or however you 
desire. This includes logic, mathematics, 
and I/O in any form. These steps are 
iterative-that is, the high-level designs 
are modified according to the needs dis­
covered by the pseudocode, and the 
pseudocode is redefined by new, more 
elegant approaches that become obvious 

from the treelflow charts. So the pseudo­
code starts as a simplistic statement of 
functions that quickly evolves into a 
detailed list that will greatly resemble a 
usable computer language. 

From this point, it is easy to translate 
the pseudocode to any computer language 
that is appropriate to the functions to be 
performed, the speed/ memory require­
ments of the target computer, and the 
fluency of the programmer. This ap­
proach even allows for structured BASIC. 

Is this a lot of work? Yes, but it is plac-

.YOlJt :1jiest,delfel1lie Is Ring King. You get full protection for every 
ready label reference for fast searches. and , 

Rtl'lll'lUllA In minimum space. 
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or write for our Magnetic Media Filing Systems Catalog, 
full line of storage and retrieval systems. Ring King 
215 W. Second St., Muscatine, IA 52761 . 
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ing the burden at the front, so much less 
time is necessary to test and debug the 
final result. The structured approach also 
allows for another benefit rarely con­
sidered by hackers or even by a lot of my 
fellow high priests: documentation. 

A program for strictly in-house use will 
be difficult to use after the coding is no 
longer fresh in your mind, and even more 
difficult to modify . With structured pro­
gramming, when you fix your program, 
you can be aware of all the ramifications. 

As for languages, my preference is for 
any language that allows me to maintain 
my logic structure easily within the code, 
a natural for all the ALGOL descendants 
(PLlI, Pascal, C, Ada, etc.) . However, 
due to my work, I find myself quite often 
running afoul of these strongly typed lan­
guages and have to resort to good old 
FORTRAN. At least it runs fast , is good 
at math, and has mixed-record I/O. FOR­
TRAN 77 allows something of both 
worlds, although it doesn't have data 
structures. 

BASIC also has its place. Although not 
prone to informational error messages, 
BASIC is easy for a beginner to learn and 
get instant gratification from. With the 
advent of compilers, BASIC can also 
generate code that executes at a 
reasonable speed, although I need 
separately compiled subroutines . 

Compilers that examine all of your code 
let you see all of your programming errors 
at once, an enormous advantage when 
dealing with related variables and func­
tions that may have been confused some­
where along the way (built-in cross-refer­
ences are a great help, too) . 

Curtis W. Rendon 
Syntax Constructs Inc. 
14522 Hiram Clarke 
Houston, TX 77045 

Editor's Note: For further discussion of 
languages, see Jerry Pournelle's article, 
'The Debate Goes On, " on page 312. 

Mouse: Not So Mighty 

In response to Gregg Williams' editorial 
('The New Generation of Human­
Engineered Software," April, p . 6), the 
mouse of Lisa, Visi On, and their pre­
decessor, the Xerox Star, is a truly 
fascinating hardware device, and on those 
few occasions that I have seen these 
devices in use, I have been impressed. But 
the mouse is not revolutionary, and, as its 
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name suggests, it is really nothing more 
than a rodent. Its functional predecessor 
was the light pen. Some years ago, light 
pens were fashionable devices for select­
ing a particular function, and they are still 
in use. But displays attaching light pens 
had to have an appropriate phosphor, and 
they were not as easy to program as func­
tion keys. About the same time, touch­
sensitive screens were introduced, and 
they are still used in applications such as 
online catalogs in libraries; here, too, 
however, programming appears to be the 
chief stumbling block. 

If the name of the game is "ease of use," 
the industry would be far wiser to develop 
touch-sensitive displays than mice. 
Because a display has no moving parts, it 
is likely to prove more durable than a 
mouse. And a finger placed on a display 
screen does not require additional desk 
space, as a mouse does. If an executive 
were having an office conference, don't 
you think he might rather touch his screen 
a couple of times than roll a mouse 
around his desk pressing buttons on it? 

There are, obviously, many considera­
tions at work in the development of new 
products. My bet, simply stated, is that 
the mouse is not a viable product. At best, 
it will limp along like bubble memory. 

John P. Rash 
President 
Acorn Data Ltd. 
611 W. 111th St., Box 57 
New York, NY 10025 

The High Cost of Software 

I certainly don't pretend to be in favor 
of the theft of software, but I believe that 
software piracy is being fought with the 
wrong weapons. Perhaps software ven­
dors need to reevaluate their marketing 
strategies. Simply keeping the price high 
because the market appears willing to sup­
port it is both a greedy and naive ap­
proach. 

Vendors are not solely to blame for 
high prices. I believe that the average con­
sumer pays the exorbitant prices de­
manded because he simply does not know 
the worth of a piece of software. If some­
one tried to sell that same person a text­
book for, say, $300, he would laugh. Yet 
the textbook may easily represent more 
hours of labor and may require more 
years of experience on the subject area to 
write. In addition, the book may not en-

20 Augult 1983 © BYTE Publication. Inc 

joy as large a market as a good piece of 
software does. 

I don't begrudge companies a fair pro­
fit, but I do object to exploitation. I think 
that if anybody is being "ripped off" in 
this industry it is we the consumers, not 
the software companies. Perhaps they are 
the pirates. 

P. J. Lenk 
2505 David Ave. 
Pacific Grove, CA 93950 

New, Improved Complier 

Jay Freeman's letter (April, p. 20) in 
regard to Intel's FORTRAN-86 version 1.0 
points up some known difficulties with 
that past version of our compiler. The 
release of the FORTRAN-86 Compiler, 
version 2.1, that is currently being 
shipped to customers corrects bugs found 
in the previous version as well as provides 
new features. 

Kenneth A. Pomper 
Development Systems Operation 
Intel Corporation 
3065 Bowers Ave. 
Santa Clara, CA 95051 

Algorithm Amended 

I recently read Timothy G. Corrigan's 
"Add Dimensions to Your BASIC" 
(March, p. 307). The idea of indexing 
multidimensioned arrays with a single 
dimension index is sound and useful. 
However, the algorithm introduced is in 
error. For instance, for a two-dimensional 
array with a dimension X having a max­
imum index of XM, and Y having a max­
imum of YM, the formula given for the 
index is 

I = X X YM + Y 

Considering X to be the row dimension 
and Y to be the column dimension, you 
can see that this formula produces indices 
I from 0 to YM associated with the first 
row (X = 0) of the matrix, as it should. 
However, the next element I that is pro­
duced (for the second row, first column, 
such that X = 1, and Y = 0) is also YM. 
In every case, the formula repeats the last 
index I for the last row element for the ele­
ment that is first in the next row. Ob-
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If you guessed that a Practical 
Peripherals MicrobufferTl

' 

printer buffer saves time, 
you're right. For the way it 
works, this inexpensive prod­
uct is the most practical addi­
tion to your microcomputer 
system ever. 

With Microbuffer, you 
don't have to wait for your 
printer to finish before you 
resume using your computer. 

Data is received and 
stored at fast speeds, then 
released from Microbuffer's 
memory to your printer. 

This is called buffer­
ing. The more you print, the 
more productive it makes your 
workflow. 

Depending on the ver­
sion of Microbuffer, these buf­
fering capacities range from a 
useful 8K of random access 
memory - big enough for 
8,000 characters of storage -
up to a very large 256K­
enough for 256,000 characters 
of storage. 
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Practical Peripherals 
makes stand-alone Micro­
buffers for any computer and 
printer combination, including 
add-on units especially for 
Apple II computer and/or 
Epson printers. 

Each has different fea­
tures like graphics dumps and 
text formatting besides its 
buffering capabilities. You can 
choose one that's just right for 
your system. 

Best of all, they're built 
to last and work exactly like 
they're supposed to. 

If you're still guessing 
whether you can afford to have 
one, talk with any computer 
dealer. That's the best way to 
find out how practical a 
Practical Peripherals 
Microbuffer is. 

".JlI:TII:Jlt 
.... ' ... _JU.5 

Practical Peripheral s, Inc . 
31245 La Baya Drive , Westlake Village. 
Califor'ni a 91 362. (21 3) 991-8200 
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viously the index I must refer to a unique 
array element to be of use. Perhaps an 
even simpler way to show that the for­
mula is in error is to consider the two­
dimensional problem of a 10(X = 0 to 9) 
by 5(Y = 0 to 4) array, for which Cor­
rigan provided a BASIC program. You 
can immediately see that the maximum I 
obtainable from the prescribed formula 
occurs when X and Yare maximum and is 
40, yet there are 50 elements in the array. 
The corresponding correct formula for the 
two-dimensional case is 

I = X X (YM + 1) + Y 

The algorithm can be extended to a 
third dimension, 2, by modifying the pro­
cedure described by Corrigan. You must 
enclose the two-dimensional expression 
for I in parentheses and multiply by 1 plus 
the maximum value of 2 , 2M, and add 2 
as 

(X X (YM + 1) + Y) X 

(2M + 1) + 2 

This same algorithm can be used for any 
number of array dimensions just by re-

peating the process. 
In addition, it might be mentioned that 

in many applications, especially in 
statistics, many square two-dimensional 
matrices that are encountered are sym­
metric, that is, the same elements are con­
tained above and below the diagonal. An 
example is an intercorrelation matrix, 
which expresses the degrees of relation­
ship between all possible pairs of 
variables . Traditional statistical software 
for mainframes has ignored this fact and 
stored the whole redundant array in 
memory; there was plenty of memory to 
spare . With matrices of even modest size, 
this is undesirable with the limited RAM 
available to most microcomputers. An in­
dex similar to that introduced above can 
be created to index only the nonredun­
dant information in such a matrix. Again, 
assuming X as the row dimension and Y as 
the column dimension, the appropriate 
two-dimensional formula is 

I = (X X (X + 1 )) / 2 + Y 

Using this formula , the appropriate in­
dices will be created for all the elements of 
the "bottom" nonredundant portion of 

AZTEC C - ' C ' PROGRAM DEVELOPMENT SYSTEM 

PORTABLE SOFTWARE APPLE CP/M IBM 

Shipping: COD. 2nd day delivery. or Canada. add $5. Canada 2nd day or US next 

day delivery, add $20. Oulside North America. add $20, and lor 2nd day add $75. 
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such a square symmetric matrix. 

John D. Morris, Associate Professor 
Box 8143 
Educational Leadership & Research 
Georgia Southern College 
Statesboro, GA 30458 

"A More Powerful Pencil" 

In his letter on "the myth of computer 
literacy" (March, p. 16), Dr. E. J. 
Neiburger hit the nail right on the head. 
One of the nails, that is. There are several 
more nails to be hit before we hammer 
down the lid on this argument. 

In one basic sense Dr. Neiburger is 
totally right. If you want to use a com­
puter for certain strictly defined, limited 
applications, you need know nothing 
more than how to turn it on, load the pro­
grams, and follow the prompts on the 
screen. If all you ever intend to use a com­
puter for is these predefined applications, 
then there is no such thing as computer 
literacy. To fill out a form you need to 
know how to read and write but not how 
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Teach your 
com~uter 
""ho's BOSSI 
Attend a dBase II or 1-2-3 
SoftwareBanc Seminar 
Here are just a few of SoftwareBanc Seminars' clients: 
ABC Digital Research 
Arthur Anderson Dunn & Bradstreet 
Boeing Aerospace E.F. Hutton 
CBS Fox & Geller 
Chase Manhattan Bank IBM 
Citibank Internal Revenue Service 
Computerland Laventhol & Horwath 
Cornell University Merrill Lynch 
Digital Equipment Corp. 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 19-23 
New York Hilton 

Chicago 
October 17-21 
Hyatt Regency 

State of the Art Presentation 

Price Waterhouse 
RCA 
Shell Oil 
Smithsonian Institute 
U.S. Air Force 
U.S. Navy 
U.S. Postal Service 
Victor Business Products 
Westinghouse 
Xerox 

Dallas 
November 14- 18 
AMFAC 

San Diego 
December 12- 16 
Hyatt Islandia 

• Video and sound system • Buffet Lunch/Coffee Breaks 
• Video tapes of program authors • Portfolio of Comprehensive 

Seminar Notes 

S 175 Per Day of Instruction 
Pre-payment may be made by: 
MasterCard, VISA or Check. . 
Call or write to register 

Software Bane Seminars 
661 Massachusetts Avenue 
Arlington, MA 02174 
(800)451-2502 
(617)641-1241 inMA 
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~k~4 COLOR MONITORS 
... we promise performance 
NOW you can obtain the finest quality line of CRT DISPLAY 
MONITORS at prices far below competition, (if there is any) BUT, 
with unsurpassed quality found in more expensive CRT MONITORS. 
Illustrated 13" COLOR Model SC-300 is super high resolution-RGB 
video input-with every quality feature you'd expect and demand; 
compatible with IBM, APPLE, ATARI 800, NEC and other fine 
personal, popular computers. The modern design will sell itself on 
sight and the splendid performance will SAKATA SC.300 
meet your most discriminating COMPATIBILITY CHART 

requirements . 
Also available: Model SG-1 000 ... 12" 
monochrome, high resolution CRT 
MONITOR. Model SC-100 .. . 13" 
composite COLOR CRT MONITOR. 
Model SC-200 ... 13" RGB high 
resolution COLOR CRT MONITOR. 

SAKATA CRT MONITORS are available 
wherever personal computers are sold 
... or, write for technical, illustrated 
literature and prices. 

SAKATA U.S.A. CORPORATION 
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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COMPUTER SC·300 COLOR 
APPLE II v 

APPLE III v 

ATARI·800 

COMMODORE·64 

IBM·PC v 

NEC·PC v 

OSBORNE 

TI·99 

VIC·20 
NOTE: ON CERTAIN COMPUTERS ADAPTER 
CABLE REQUIRED. 
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Letters __ .............................. ..... 
to think. Using a computer only for pre­
defined applications is similar to filling 
out forms. 

I think fhat using a microcomputer this 
way misses the whole point of the per­
sonal computer "revolution." In consider­
ing personal computers, I prefer the 
analogy of pencil literacy to telephone 
literacy. Intrinsically the pencil is one of 
the simplest of human artifacts, and yet it 
takes great'skill and creativity to realize 
the full potential of a pencil as a personal 
tool. With a pencil I can write, draw, cal­
culate, communicate, and remember. The 
things I can do with a pencil are limited to 
what I can imagine and the skill I have in 
carrying through my imaginings. A per­
sonal computer for me is a more powerful 
pencil. 

My point is that there is such a thing as 
computer literacy. I don't propose that to 
be computer literate all of us need to 
become programmers. I do believe that 
we need to learn to understand the scope 
of the tool we are dealing with and how to 
use it creatively, not by rote. And to "use" 
means just that, to invest the time and ef­
fort to learn the commands and pro­
cedures of packages such as database­
management systems, spreadsheets, and 
word processors . 

Computer literacy means learning how 
to use and exploit the tool that a personal 
computer is. If you use your pencil just to 
copy over the accounts, you'll be the 
clerk, not the boss . The same is true with 
a personal computer. 

Douglas F. Yriart 
1005 Bayview Overlook 
Stafford, V A 22554 

Are Computers Like 
Telephones? 

Dr. Neiburger's contention that com­
puter literacy is overrated (Letters col- . 
umn, March, p. 16) is well taken and 
almost convincing. Those of us who work · 
with microcomputers and spend a lot of 
time thinking about them do seem to be 
caught up in an imbroglio of expensive 
gadgetry and words that have capital let­
ters stuck oddly in their middles. Like any 
new toy, personal computers have been 
subject to an intense media hype that 
tends to throw the whole issue out of 
perspective. 

But computers aren't like telephones at 
all, and to reduce operating a computer to 
merely turning it on and following the in-

Circle 354 on Inquiry card. ~ 





Letters ________________________________________________________________ ___ 

structions on the screen is a gross over­
simplification. If this were the only trick, 
there would be no manufacturers' support 
services, no user groups, no manuals to 
teach us how to read our manuals. Even a 
novice should have some insight into the 
workings of the machine, and that means 
getting a sense of the mathematical and 
electrical properties involved and learning 
the terms that describe them. A user who 
seeks only to snap the disk into the drive 
and have his or her problems magically 
solved will probably never feel confident 
about the computer or use it creatively. 

Many people view computers with 
skepticism and deny their usefulness-at 
one time or another we've all received 
someone else's bank statement. But when 
a computer is working properly it can 
help enormously. When it is not working 
properly, it is better if the person punch­
ing the keys has a vague idea of how to 
clean up the mess. 

Terry Nasta 
Senior Editor 
Computing Physician 
515 Madison Ave. 
New York, NY 10022 
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E. ]. Neiburger replies: 
Mr. Nasta's comments on my letter are 

well taken. It is true that many computer 
systems and software are not as easy to 
operate as a telephone, but that is due to 
poor design or equipment limitations 
(lack of memory for help screens, etc .). 

The telephone is a complicated instru­
ment with many buttons, signal tones, 
and series of numbers to be dialed (try a 
long-distance number through MCl) . But 
the telephone is easy to use because its use 
is easy to understand. Even 3-year-old 
children .routinely use them. My point is 
that a well-designed computer and pro­
gram are also easy to use. Take a 
templated Visicalc type of program, for 
example. Load your disk, turn on your 
computer, and fill in the requested blanks 
when they appear on the screen. There is 
no problem with this "user friendly" type 
of program. You need not be "computer 
literate" to use it. Visicalc may require 
knowledge of a few commands gleaned 
from reading a manual, but no big effort. 

Conversely, many programs may re­
quire considerable effort in order to run, 
but this problem can usually be solved 
with better programming and design. 

Circle 391 on Inquiry card. 

With rare exceptions, I believe that a 
truly good program and computer system 
should not require any complicated 
manuals or other documentation. Like the 
telephone, it should be designed to func­
tion well in the hands of the novice . Those 
firms that develop systems along this line 
will thrive . Those that hide their deficien­
cies under the buzzword "computer 
literacy" will fail. 

Double-sided Recording with 
Perpendicular Media 

"The Promise of Perpendicular 
Magnetic Recording" by Clark E. Johnson 
Jr. (March, p. 56) contains serious omis­
sions and errors of fact. 

Johnson did not mention the fact that 
"double-sided" recording is meaningless 
with perpendicular recording because the 
recording magnetic field necessarily passes 
through the medium. Of course, the in­
creased density made possible with 
perpendicular recording makes double­
sided recording less advantageous . Never­
theless, the disadvantages of double-sided 
recording are still present and may be 
magnified. 

Most prominent of these presumed dis­
advantages is the fact that the read / write 
head, instead of being one small compo­
nent, must have two parts, on opposite 
sides of the medium, and that these two 
parts must always be accurately aligned. 
This condition is desirable but not indis­
pensable with double-sided longitudinal 
recording. Furthermore, the length of the 
magnetic flux lines, which must always 
form a closed loop, is vastly greater with 
perpendicular recording because the lines 
must pass around the edge of the medium 
rather than remain within the head and its 
supporting structure. These long flux lines 
require low magnetic reluctance in the ac­
cess mechanism to enable the detecting 
circuits to pick up the changes in magnetic 
flux when reading and to enable the drive 
circuits to generate appropriate signals 
when writing. 

Johnson also mentioned the possibility 
of using perpendicular recording of audio 
.signals and the applicability of data com­
pression to such recordings. That may be 
true, but his example betrays a gross un­
familiarity with musical quality . He asks, 
"Why record all 800,000 bits of data for a 
soprano who sustains the same note for an 
entire second?" The question is, what con­
stitutes the "same" note? All vocalists and 
many instrumentalists-notably violins 



The IMS Computer Family 

===== All IMS systems can be configured with 8 bit or 16 bit microprocessors. ===== 

C)() 5000SX/8000SX 
The SX table top computer systems are the ideal choice for 
companies with expansion in mind. These systems are 
easily expandable from one to eight users, each having his 
own Microprocessor, 64K of memory, and local peripheral 
control. 

"The 5000SX chassis has three full width SIlt inch Floppy/ 
Winchester slots available. Winchesters from 6.3 MByte to 
19.2 MByte require one full width slot each. Floppies from 
500 KBytes to 1.0 MBytes of storage require ~ slot per drive. 

I!) The 8000SX chassis has two full width 8 inch Floppy/ 
Winchester slots available with the added capacity to house 
a magnetic tape bulk memory subsystem. Winchesters from 
6.3 to 85 MByte storage require one full width slot each and 
1.6 MByte Floppies require ~ slot per drive. 

e 8000S "MAXIMA" 
The IMS 8000S "MAXIMA" Computer system is designed for 
the company where many people must have access to a large 
common pool of information. Basically the system configu· 
ration of the 8OO0S is similar to that of the SX Table Top 
system with the added capability to support up to 16 users 
each with his own Microprocessor and 64K of memory. The 
8000S has five full width 8" F1oppy/Winchester slots 
available supporting any combination of full width Win· 
cheste" and 1h width Floppies plus a magnetic tape bulk 
memory subsystem. 
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e 5000lS - "The Desktop Mainframe" 
From the crystal clear monitor with a true typist keyboard to 
the high performance power supply-the 5000lS is the most 
versatile integrated system available-best of all, the 
5000IS can serve as the host processor of a multi-user, 
multlprocessing system supporting four users. 

G IMS "ULTIMA" Terminal 
The "ULTIMA" CRT Terminal has a separate microprocessor 
for each of its major functions: Local Intelligence, Screen 
and Keyboard Control. It can be customized to perform 
functions the others don't even talk about. The contoured 
keyboard has a touch the best typist will really appreciate. 

o Portable Cartridge Tape Back Up Unit 
The IMS Stand Alone Tape Data Storage and Retrit:vi:tl 
Subsystem may be added to any IMS system. 

To compliment the best microcomputers available, IMS 
supplies a complete and comprehensive set of business 
application software. 

Fo< <om""" inf.""""",, "'" ",,"<oIi.", iU~ plus the location of your nearby IMS 
International dealer, call or write today! 
(702) 883-7611 INTERNATIONAL 

2800 lockheed Way, Carson City, Nevada 89701 • Telex 910·395·6051 
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and other stringed instruments-in­
troduce tiny changes of pitch and not-so­
tiny changes in volume when sustaining a 
note. These modulations constitute the 
difference between a musical note and a 
steam whistle. Anyone listening to a per­
formance by a would-be musician who 
does not use them finds the experience 
rather unpleasant. A recording of a per­
formance would necessarily include these 
modulations, making the compression of 
data considerably more complicated than 
Johnson implies, if not impossible. 

Wallace B. Riley 
309 Garces Dr. 
San Francisco, CA 94132 

Clark E. Johnson replies: 
Contrary to the opinion Riley expressed 

in his letter, double-sided recording with 
perpendicular media is not only fairly 
straightforward but easy to implement in 
a practical configuration. We at Vertimag 
use a single-sided, single-pole head shim 
that provides the advantages of the 
Iwasaki single-pole, double-sided ap­
proach but mounts in a standard floppy-

disk head button configuration. The flux 
from the record/write thin film travels 
through the perpendicular storage media, 
through the permalloy back layer, and 
returns through a massive ferrite piece 
that connects to the shim. No alignment is 
required other than the normal azimuth 
restrictions of high-density recording. 

With such a head configuration in a 
96-turns-per-inch disk drive using 50 turns 
at a standard disk-drive speed of 300 rpm 
and using our own double-layer media, 
we have a read-back signal of approx­
imately 1 millivolt peak-to-peak. This 
signal, at 30,000 bits per inch, exceeds that 
from particulate media at one-fifth the 
density. 

With regard to the application of per­
pendicular recording technology to audio 
applications, I did not intend to imply the 
elimination of redundancy, as Riley in­
ferred .. Because perpendicular recording in 
its most efficient implementation uses 
saturation recording, one can obtain ex­
traordinarily high signal-to-noise ratios 
by pulse with modulation-what is essen­
tially a binary digital signal. The quan­
tization of the audio signal (equivalent to 

• Auto Dial, Telpac™ software available 
• Full or Half Duplex 
• Audio Phone Line Monitor 
• Two-Year Limited Warranty 
Password™ is the new USRTM friendly mo­
dem, designed for use with any small 
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 
Velc ro®; when you carry your computer you 
can pocket your Password. So brilliantly 
conceived it achieves all this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your dealer doesn't 
know the Password yet, write or call for com­
plete specifications . 
• Suggested list for Password complete with power, phone, 
RS232 Interface cables. TelpacTM software optional exira, 
$m . 

Password, Te lpac, USR logo and the U.S. Robotics corporate name 
are all t rademarks of U.S. Robotics Inc. 

l\iif U.S. ROBOTICS INC.'M 
1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 
(312) 733·0497 
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the number of bits in a conventional 
digital audio system) is limited only by the 
atomic columnar structure of the media 
itself. This limitation is equivalent to ap­
proximately 400,000 bits per inch. 

Information Hiding 

First it was hacking, then structured 
programming, and now information 
hiding. As a programmer who has out­
grown the need to produce arcane works 
of twisted genius, I can appreciate the in­
novations that facilitate ease of implemen­
tation and maintenance. When I see an ar­
ticle like "Information Hiding: A Brief Ex­
ample" (April, p. 442) I'm gratified by the 
thought that such techniques will free pro­
grammers to create useful, higher-quality 
software. While our early methodology 
was justified by slow processors, small 
memories, and inefficient mass-storage 
devices, the new machines' capabilities 
might never be realized if we were to con­
tinue so clumsily. I hope BYTE will con­
tinue to cater to the growing number of us 



Your desk-top computer system is only a 
beginning - plug a low-cost UDS modem 
into the RS-232 port and a whole new world 
of communications opens up! 

UDS modems add a new dimension to 
personal computers. For professional use, a 
modem permits two-way, hard-copy communi-
cation between home office and branches or 
among the branches themselves. Electronic mail becomes 
a reality. Sales, cost and inventory updates can be sent 
over ordinary telephone lines at economical, after-hours 
rates. 

When you use your computer for personal applica­
tions, the modem allows you to access up-to-date market 
information, receive news and weather summaries, check 
airline schedules or even electronically scan out-of-town 
newspapers. Long-distance game playing and computer­
age personal correspondence become instant realities. 

The wide range of UDS modems includes one that fits 
your requirement perfectly. Top of the line is the micro­
processor-based 212 AID which communicates at 0-300 or 
1200 bps, stores and automatically dials up to five 30-digit 
numbers and includes a complete prompting menu and full 

Created by Dayner/Hall, Inc., Winter Park, Florida 

automatic test capabilities. Yet, with 
all these features, it costs only $745. 

At the other extreme is the $145 
103 LP, offering simultaneous two-way 

communications at 0-300 bps without an 
AC power cord. This unit siphons operating 

energy directly from the telephone line! 
In between is a large variety of units- many of them 

in the LP no-power-supply design and all fully FCC certified 
for direct connection to the telephone system. 

Don't be a computer hermit - treat your system to a 
UDS modem; then you can reach out and byte someone! For 
details, contact your favorite computer dealer or Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 205/837-8100. 

[jj Universal Data Systems 
® MOTOROLA INC. 

Information Systems ~ 
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who implement the clearer design 
strategies. 

Rudy Smith 
4601 Southwest 58 Ave. 
Miami, FL 33155 

Mass Storage for Apple Writer 

An undocumented feature in the new 
version of Apple Writer for the Apple lIe 
makes it possible to use a Corvus mass­
storage device. Here are the necessary 
steps: 

1. Place the Corvus controller card in 
Apple lIe slot 6. 

2 . Place the Disk II controller card in slot 
7. 

3. Turn the Apple IIe on and press the C 
key once while the system is booting 
up . 

4 . A prompt will appear: "ENABLE 
CORVUS IN SLOT 6 (YI N ) :"; press Y 
and RETURN. 

Steps 3 and 4 are carried out each time 
the system is turned on. These steps allow 
Apple Writer IIe to work with a Corvus 
drive that has been formatted with DOS 
3 .3 volumes . 

Paul Lutus, President 
Walden Software Inc. 
2021 Placer Rd. 
Sunny Valley, OR 97497. 

BYTE's Bits 

Electronic Help-Wanted 
Comes to Valley 

Connexions, the electronics industry's 
two-way, online help-wanted publication, 
has expanded its operations from the East 
Coast to California's Silicon Valley . This 
service lets recruiters post job openings 
and prescreen applicants while offering 
job hunters a comprehensive list of cur­
rent career opportunities that they can re­
spond to electronically with a resume and 
a cover letter. Further details are available 
from Connexions, 20863 Stevens Creek 
Blvd., Cupertino, CA 95014, (408) 252-
7882. The East Coast headquarters for 
Connexions is located at 55 Wheeler St. , 
Cambridge, MA 02138, (617) 492-1690 .• 

..... Circle 380 on Inquiry card . 



Weve got a hit on the charts. 
One picture is worth a 

thousand words. Or numbers. 
Now there's a simple way to 

transform pages and pages of 
business data into a single, 

dramatic format. 

Introducing DR Graph™ - high 
quality business graphics soft­

ware from Digital Research~ It 
lets you create impressive 

business charts, graphs, or any 
combination of both-quickly 

and easily. You can even build 
graphs from electronic spread­

sheets such as VisiCalc ilil and 
SuperCalc~ 

See what you're creating, 
instantly. 

Think of it as painting by 
numbers. Because DR Graph actu­

ally lets you create your graph 
step-by-step. 

First, enter the data you wish 
illustrated. Then just choose from 

the menu, hit a key, and take a 
quick look at what you've created 

-instantly. 
Make your axes thick, your 

border lines thin. Go with solid, 
or broken grid lines. Add color 
when and wherever you please 
for all your special reports. It's 

easy to experiment until the 
graph format is perfect. Then DR 

Graph can print it, plot it, or 
store it for future use. 

You get the versatility 
you need. 

DR Graph lets you convert 
business data into dozens of 

Multip le grn p lls a ll n single pnge 

Pie ch"rts with ex p lo din g slices add impact. 

', ,' i . I ' !..: 1·:- , ~ , } : ; 
\ 1 .•. 

llJllL 
Create clus tered bar graphs. 

Tap a k ey and vertical bars tlu-n horizontal. 

[lID 
DIGITAL 

RESEARCH'· 
The best of everything in business graphics. 

personalized choices. Do you like 
your bars vertical or horizontal, 
stacked or clustered? How about 
adding line curves to your bar 
graph? Or special labels on the 
axis? With DR Graph, you've 
got it. All with the simple stroke 
of a key. DR Graph even displays 
up to four different graphs on a 
single page. 

Mix words with your pictures. 
DR Graph lets you write 
comments on your graphs, too. 
You not only control the size 
and color of the type, but also 
have four different typestyles to 
choose from. Write your own 
legends and titles. Or add addi­
tional text right onto the graph­
exactly where you want it. 
Plus, its 8 color and 6 pattern fills 
provide customized highlighting. 
So, your presentation graphs 
will be as professional as you are. 

All the business graphics 
you'll ever need, ready to roll. 

DR Graph works with today's 
leading microcomputers, as well 
as with a wide range of printers 
and plotters. All you need is 
Digital Research's GSX™ graphics 
enhancement for your computer's 
operating system. Contact your 
computer manufacturer, or stop 
by the CP/M LibraryTM at your 
computer shop for an eye­
opening demonstration. Call 
800-227-1617, ext. 400 (in Cali­
fornia 800-772-3545, ext. 400) 
for a free, full-color brochure. 

VisiCalc is a "egis tered trademark of VisiCo rp. Su perC" lc is a trademark of SORCIM Corpora tion. 
T he logo, tagline, DR Graph, GSX and C P/ M Library a re eith er trademarks o r regis tered trademarks of Digita l Research In c. © 1983 Dig ita l Resea rch Inc. 
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Ciarcia's Circuit Cellar 

Build a Power-Line 
Carrier-Current Modem 

Communicate using electrical power wiring 

"Jiggle the printer cable, Jeanette:' 
My assistant reached through the 

rat's nest of wires behind the com­
puter and grabbed the one connected 
to the printer. As she moved it, I 
identified its other end from my 
cramped vantage point beneath the 
workbench and pulled it through a 
slot to attach it to my latest project. 
I was glad that what we were doing 
would keep us from having to run 
cables around the Circuit Cellar so 
often. 

I have long had video terminals, 
printers, and other data-communicat­
ing equipment located at various 
places in the Circuit Cellar and 
around the upper stories of my home 
(see reference 3). Eventually the pain 
of rero¥ting cables whenever I moved 
a peripheral device got to me, so 
about a year ago I designed a com­
munication system that would save 
having to string new wires every 
time. My system revolved around a 
carrier-current modem, which operates 
in much the same manner as the 
familiar telephone modem but sends 
its signals over electrical power wir­
ing instead of over a telephone line. 

After I pressed the carrier-current 
modems into service (with a little 
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help), they served faithfully and I 
turned my attention to other projects, 
some of which have appeared in this 
column. But as of late more and more 
of my readers have written to me ask­
ing for help on how to send data 
through the AC power line. Ap­
parently the widespread use of and 
media attention to the BSR X-10 
Home Control System and similar 
products have given many people the 
idea of using the generally unex­
ploited carrier-current modem for 
communication. Indeed, about five 
years ago I published a project on 
building a remote-control system that 
communicated through the AC 
power wiring of a building (see 
reference 4) . It worked very much 
like the BSR X-10 as a carrier-current 
remote controller. 

I hesitated to present the carrier­
current modem as a Circuit Cellar 
project until now because I feel there 
is more to general-purpose carrier­
current communication than meets 
the eye. 

Simple on/off remote control is dif­
ferent . In most control applications, 
the communication is generally half­
duplex or simplex; the transmission 
is limited to an intermittent tone or 
pulse burst that merely triggers a 
specific receiver into a binary control 
state. If the receiver is not activated 
properly by a single transmission 

because of interference, it's easy to 
send the control burst more than 
once. (Many computer control sys­
tems that use the BSR X-10 receivers 
send the same control code 10 times 
to make sure it is received.) But in 
general-purpose serial data commu­
nication, proper reception of every bit 
may be necessary, and errors in 
reception of the data may negate the 
usefulness of carrier-current 
operation. 

To successfully use a carrier-current 
modem and the AC power wiring for 
data communication, we must either 
tolerate a dropped bit now and then 
or implement an intelligent protocol 
of error checking, redundant trans­
mission, and handshaking. A really 
dependable power-line communica­
tion system has the physical link (AC­
line transmission and reception) as 
only one of its components. 

I was going to wait until I had 
perfected the control and error­
checking protocols for use with the 
carrier-current modem, but the in­
creasing interest indicated by my mail 
suggested that many experimenters 
might benefit from building a simple 
carrier-current modem; at least the 
physical part of the connection could 
be set up, even if the protocols and 
software are not ready. 

This month's project, a modern for 
data communciation using the AC 



Photo 1: Prototype of the Circuit Cellar CCM-1 carrier-current modem, which transmits serial data over the AC power line at 1200 bits 
per second. When in originate mode, the modem transmits mark signals at 90 kHz and space signals at 95 kHz; the answer mode transmits 
marks at 80 kHz and spaces at 85 kHz. The receive unit, shown here, differs from the transmit unit only in the frequency-selecting passive 
components. 

power line, is mostly an analog cir­
cuit. Successful operation of the 
modem, therefore, depends much 
more on tweaking and tuning the 
components than do digital com­
puter-related projects. I am present­
ing this two-chip modem chiefly to 
discuss the principles involved, with 
some emphasis on selecting com­
ponents for this application. Because 
the principles are susceptible to 
broad application, this knowledge 
should also be useful in understand­
ing other modem designs as well. 

All Modems Are Not Alike 
The modem, named after a con­

traction of the words "modulator" 
and "demodulator," is a fairly com­
mon piece of computer equipment. 
You've probably se.en modems built 
for sending data over telephone lines, 
and you may have read my March 
Circuit Cellar article about a low-cost 

modem (see reference 2). A modem 
allows two pieces of digital equip­
ment to communicate with each 
other over long distances without 
having a direct hard-wired connec­
tion between them. With a telephone 
modem, the telephone lines form the 
communication path . 

Modems of the usual type translate 
the voltage levels of the digital input 
signal (usually RS-232C levels) to 
tones at two frequencies, one of 
which signifies a logic 0, the other, a 
logic 1. The process of shifting the 
frequency of the output tone as the 
logic levels change is called frequenet)­
shift keying, and the modems are 
called frequency-shift keyed, or FSK, 
modems. 

To allow communication in two dir­
ections at once (full-duplex mode), 
rather than in only one (half-duplex), 
two pairs of frequencies are used, 
avoiding conflict when both ends of 

the connection talk at the same time. 
(By convention, one pair of tones is 
called the "originate" set, and the 
other is called the "answer" set. The 
two terms merely signify which set 
of frequencies each unit is using; no 
implication is intended regarding the 
content or origin of the data itself.) 
For compatibility, modems are built 
to adhere to certain standards of op­
eration; the most common system in 
North America for low-speed 
modems was first used in the Bell 
System's Model 103 modem, so 
Bell-103-type modems abound. 

Carrier-Current Systems 
The AC power line is similar in 

some respects to the telphone line. 
One similarity is clear: we can send 
data through the power line by using 
an FSK modem. 

Obviously, in addition to the data 
we want to transmit, the power lines 
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Figure 1: Block diagram of a data-communication system employing carrier-current modems. The AC power wiring of the building is used 
to carry the frequency-shift-keyed transmission. 

must continue to carry power or we 
won't be able to operate the computer 
equipment. The carrier-current com­
munication system superimposes a 
high-frequency signal on the 60-Hz 
power-carrying signal. On an oscillo­
scope, this is viewed as an additional 
small voltage carried on or riding 

. atop the 115-V (volt) alternating cur­
rent. At the receiving end, the 
modem filters out the 60-Hz signal 
and any other noise components on 
the power line, demodulating only 
the transmitted frequency. Unfor­
tunately, the power line sometimes 
has an impedance less than 2 ohms, 
along with thousand-volt noise 
spikes that make it a hazardous en­
vironment and a less-than-optimal 
communication medium. 

There is a price to be paid for the 
simplicity of this communication sys­
tem. Unlike the complex digital car­
rier-current systems, which transmit 
around the zero-crossing interval of 
the power signal, the analog FSK 
carrier-current modems are more 
sensitive to line peculiarities and 
noise. However, the digital species is 
much more complex, and after all, 
my intention was to present a build­
it-yourself project. Learning a little 
black art for the sake of simplicity 
can't hurt. 

Carrier-Current Modem Circuit 
Figure 1 is the block diagram of a 

carrier-current modem, which con­
sists of three basic components: mod­
ulator/driver, amplifier/demodulator, 
and AC-line coupler. The simplest 
usable system consists of two 
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modems, one attached to each of two 
pieces of data-communicating equip­
ment. One of the two modems is ar­
bitrarily designated as the originating 
modem and the other as the answer­
ing modem. As in the case of tele­
phone communication, two sets of 
FSK frequencies are defined, al­
though the power-line modems 
operate at much higher frequencies 
than the telephone-line type. The 
connections from the communicating 
equipment to the modulator and 
demodulator on each modem are 
through an RS-232C DB-25 connec­
tor. The driver and amplifier sections 
are in turn connected to the AC line 
through the coupler, the crucial 
component. 

In a direct-connect telephone 
modem, the coupler is usually a 
600-ohm isolation transformer, and 
the characteristics of the line are well 
defined. But in a carrier-current 
modem, the coupling transformer is 
very often a tuned circuit selected to 
resonate within the passband of the 
FSK tones to improve the signal-to­
noise ratio in this particularly noisy 
environment. While tuned couplers 
are not aways used, most carrier­
current driver circuits do employ 
them to increase the transmission 
range and receiver selectivity. For 
most experimenters, the driver and 
coupler are the hardest sections to 
construct because so much depends 
on selecting, balancing, and ad­
justing the components. 

Taming the AC Line 
Figure 2 shows two typical carrier-

current <!,river-coupler circuits. Both 
consist of a transformer capacitively 
isolated from the AC line; O.22-JLF 
(microfarad) 600-V capacitors are rec­
ommended. Any O.l-mH (millihenry) 
slug-tuned transformer will probably 
work, but I have had best success 
with standard low-Q (low-resonance) 
miniature IF (intermediate-fre­
quency) transformers used in tran­
sistor radios. In practice, the circuit 
of figure 2b is less sensitive to com­
ponent selection and more easily 
tuned. 

If you have any doubts about 
whether a particular transformer will 
work, a few brute-force tests can help 
you tame the AC line and give you 
the confidence to build the rest of the 
modem circuit. Just remember that 
working directly with the AC power line 
is dangerous if you aren't careful. 

Begin by building two couplers, 
one driver, and one receiver, using 
the component values and circuit 
layout in the schematic diagram of 
figure 3. (I'll get around to discussing 
it shortly.) Temporarily apply power 
to the driver section and attach it 
(carefully!) through its coupler to the 
AC line. The receiver should be 
powered and connected through its 
coupler across the AC line at some 
other nearby location. 

Use an oscilloscope (connected to 
the AC line through an isolation 
transformer for safety) to monitor the 
signal present across the secondary 
coil of the receiver transformer (or 
from the collector of transistor Q2 to 
ground), while you inject a signal for 
transmission using a sine-wave func-
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Figure 2: Two possible schemes for coupling the modulator/driver portion of the carrier-current 
modem to the AC line. The circuit of figure 2b is the more stable. 

tion generator attached to the base of 
the driver transistor, Q1. Sweep the 
frequency between 50 kHz and 150 
kHz until you detect the same fre­
quency (at greater than 10 mV [milli­
volts]) at the receiver. Take care that 
you are receiving the fundamental 
frequency and not a harmonic. Don't 
be too surprised at the strange elec­
trical noise you'll no doubt observe. 

You can shift the detection band 
somewhat by adjusting the tuning 
slug in and out of the transformer 
windings or by changing the capaci­
tor across the transformer secondary. 
The objective is to find the frequen­
cy band where the signal level at the 
receiver is highest. The band should 
be about 20 kHz wide; the frequen­
cy can go as high as 300 kHz (the up­
per frequency limit of the demodu­
lator) if necessary. 

In my case the best results were ob­
tained between 80 kHz and 100 kHz, 
so I arbitrarily set two originate and 
answer frequency pairs within this 
band. One modem transmits on 90 
and 95 kHz and receives on 80 and 
85 kHz; conversely, the other modem 
transmits on 80 and 85 kHz and re­
ceives on 90 and 95 kHz. In a simple 
system, any originate and answer fre­
quency pairs that work are acceptable 
because each frequency pair has its 
own tuned coupler. I recommend 
that the frequency separation be­
tween the mark and space tones be 
5 kHz or less to facilitate easy demod­
ulation. I only caution you not to set 
any frequency that is a multiple (or 
submultiple) of another one used in 

the system. 
Remember that, in an analog FSK 

carrier-current communication sys­
tem, success largely depends on your 
peaking the resonance of the coils 
and finding the proper transmission 
bands. I can't provide a parts list of 
components values that will be guar­
anteed to work because the behavior 
of parts in the list could be other than 
that predicted, due to performance 
and tolerance variations. The most 
important "component" in the 
coupler sections is your understand­
ing the objective and knowing how 
to pursue it through testing and 
adjustment. 

Fortunately, component selection 
in the FSK modulator and demodu­
lator sections is much more straight­
forward and follows some basic for-

. mulas defined by the frequency and 
application. However, because it is 
possible that you might choose fre­
quency pairs different from those in 
my design, I'll discuss the derivation 
of the component values rather than 
just the results. 

Exar XR-2206 Modulator 
First, let's consider the modulator. 

The XR-2206 is a function-generator 
integrated circuit, made by Exar In­
tegrated Systems, which can produce 
sine, square, and triangular output 
waveforms at frequencies ranging 
from 0.01 Hz to 1 MHz. It is ideally 
suited for FSK applications because 
it can be set for two different time 
bases and digitally switched between 
them. A functional block diagram of 

the XR-2206 and typical FSK circuit 
is shown in figure 4. 

The mark and space frequencies 
can be independently set by the 
choice of timing resistors R2 and R3 
and the capacitor between pins 4 and 
5. The FSK input signal is applied to 
pin 9. A high logic-input signal to pin 
9 produces the frequency : 

1 
t h igh = R2 x C 

and a low-level input signal produces 
the frequency : 

where R2 and R3 are in ohms and C 
is in farads. 

R2 and R3 should be between 10 
kilohms and 100 kilohms, and the 
capacitor should be polycarbonate, 
polystyrene, or Mylar for tempera­
ture stability. I chose to use a O.OOl-fkF 
capacitor, which produces the follow­
ing resistor values for the frequency 
pairs I chose: 

R2: 85 kHz, 11.76 kilohms 
95 kHz, 10.53 kilohms 

R3: 80 kHz, 12.50 kilohms 
90 kHz, 11.11 kilohms 

In the case of R2 and R3, you can 
use the nearest 1-percent-tolerance 
resistor or use a potentiometer in 
combination with the closest 5 per­
cent fixed value . 

You must also consider the settings 
of resistors R1 and R5, which adjust 
for minimum total harmonic distor­
tion. In our case, where a few-tenths­
percent distortion is irrelevant, pins 
15 and 16 may be left open and R1 can 
be replaced by a fixed 200-ohm 
resistor. With R1 installed (same ef­
fect as closing switch Sl), the output 
at pin 2 is a sine wave with an out­
put impedance of 600 ohms and 
amplitude set by R4. The remaining 
components serve to stabilize opera­
tion and are the same for all fre­
quencies. 

XR-2211 Demodulator 
The Exar XR-2211 is a phase-locked­

loop (PLL) integrated circuit especial­
ly designed for data communication 
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Figure 3: Schematic diagram of a complete carrier-current modem. The originate-mode modem transmits mark signals at 90 kHz and space 
signals at 95 kHz; the answer modem transmits marks at 80 kHz and spaces at 85 kHz. This diagram shows the circuit for one end of the 
link; two such units are needed in the system with the proper component values differing between them. In one unit, the wiring of pins 
2 and 3 of Jl should be reversed. 

and particularly suited for FSK appli­
cations. It operates over a frequency 
range of 0.01 Hz to 300 kHz and can 
accommodate analog input signals 
between 2 mV and 3 V. An XR-2211 
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functional block diagram and typical 
FSK demodulator circuit are shown 
in figure 5. Frequency-shift-keyed in­
put signals fed into pin 2 of the 
XR-2211 must be capacitvely coupled 

through a O.l-J.tF capacitor. The inter­
nal impedance is 20 kilohms, and the 
minimum recommended input 
signal is 10 mV. 

The first order of business is to set 
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Figure 5: An XR-2211 functional block diagram and pin-out specification (Sa) and typical FSK demodulator circuit (Sb). 

the center frequency of the demodu­
lator passband at the center of the fre­
quency band that we wish to detect. 
In my case, the passbands are de­
fined by the tone pair at 80/85 kHz 
and the other pair at 90/95 kHz . The 
center frequencies for the two 
demodulators would then be 82.5 
kHz and 92.5 kHz, respectively. The 
component values are computed as 

follows: 

1 
fo = RO x CO 

where RO is in ohms and CO is in 
farads; fo is the center frequency. 

Generally, RO is in a range of 10 
kilohms to 100 kilohms, but the 
choice is arbitrary. Often it is more 
convenient to choose a value for CO 

and trim the value of RO with an ad­
jacent potentiometer. Using O.OOl-J./P 
value (Mylar, polycarbonate, or poly­
styrene) for CO, the computed RO 
values are 12.12 kilohms (fo = 82.5 
kHz) and 10.81 kilohms (fo = 92 .5 
kHz). With a 5-kilohm trim pot in 
series, more convenient resistors of 10 
and 9.1 kilohms can be used instead. 

R1 sets the system bandwidth and 
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C1 sets the loop-filter time constant 
and damping factor. The value of R1 
is determined by the mark/space fre­
quency difference: 

ROx[o 
R1 = (j1 - M 

The deviation is 5 kHz by design, 
and the values for R1 are 170 kilohms 
(/0 = 82.5 kHz) and 191 kilohms 
(/0 = 92.5 kHz). 

While the equation for computing 
the loop-damping factor associated 
with C1 is complex, there is a conve­
nient rule of thumb. The damping 
factor should be approximately 112, 
and a value of C1 = CO/4 will pro­
duce this. With CO equal to 0.001 /LP, 
C1 equals 250 pf (picofarads) . 

Resistor Rb provides positive feed­
back across the PSK comparator and 
facilitates rapid transition between 
output logic states. A value of 510 
kilohms is used in most applications. 

Cf and Rf form a single-pole post­
detection filter for the PSK data out­
put. Rf is most often set at 100 
kilohms. Cf smooths the data output; 
its value is roughly calculated: 
Cf = (3/data rate in bits per second) 
where Cf is in microfarads. Because 
this modem is designed for operation 
at 1200 bps (bits per second), a value 
of 0.0022 /LP or 0.0033 /LF is acceptable. 

The final area requiring calculation 
is the lock-detect section of the 
XR-2211, which is used here in a 
carrier-detect function. The open­
collector lock-detect output, pin 6, is 
connected to the data output, pin 7. 
This will disable any output created 
by noise unless a carrier signal is 
present within the detection pass­
band of the PLL. Presuming a paral­
lel resistance of 470 kilohms, the 
minimum value of the lock-detect 
filter capacitor, Cd, is 16/(f1 - f2)/2. 
In this case 0.005 /LF is adequate. 

Testing the Completed Unit 
I built the complete Circuit Cellar 

carrier-current modem the way 
shown in figure 3, with component 
values for 80/85 kHz and 90/95 kHz 
tone pairs, but you may substitute 
other values as previously discussed. 
In addition to the three functional 
sections we have looked at, I have 
added a carrier-detect indicator and 
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an RS-232C driver (IC3) and receiver 
(IC4). 

To test the completed unit you 
need some source of serial data out­
put. (I used a full-duplex video ter­
minal.) The easiest test is a simple 
loop-back circuit. The terminal is con­
nected to the originate modem and 
plugged into the power line. The 
answer modem is plugged in some 
distance away, with pins 2 and 3 
jumpered together on J1, its RS-232C 
connector. As you type on the ter­
minal, the data is transmitted to the 
answer modem where it is looped 
back through the jumper and retrans­
mitted to the originate modem where 
it appears on the terminal's screen. 

You should be able to place the 
modems anywhere within your 
home or office, or even an adjacent 
home or apartment. The ultimate 
range is limited by the power com­
pany's step-down transformer and 
the cross-coupling between the two 
115-V legs of a multiphase 230-V dis­
tribution system. But you can arrange 
communication between the latter by 
attaching a fused capacitor between 
the two 115-V legs. 

In Conclusion 
Using this modem 1 was able to 

successfully communicate at 1200 bps 
for extended periods of time without 
loss of data. I've found FSK car­
rier-current communication to be fair­
ly reliable; it's best at the lower data 
rates. Occasionally a few characters 
have been lost when my air-condi­
tioner compressor or water pump 
turned on. These are occasions 
where an intelligent control system 
might be of significant help. 1 had in­
tended that the intelligence necessary 
for error checking and redundant 
transmissions be part of this project, 
but as I explained, such a control 
system is much more involved than 
the modem itself. Given the excess 
computing power available in most 
personal computers, it would certain­
ly be feasible in most cases for error­
checking to be performed by appli­
cations software, perhaps using 
something like the well-known 
file-transfer protocol developed by 
Ward Christensen for use with his 
CP/M-based Modem-7 program. 

Generally speaking, while I have 
detailed the hardware components of 
a complete system that works in the 
Circuit Cellar, it's important to recog­
nize' that AC line conditions differ 
significantly between locations. Com­
plete frequency bands may be unus­
able due to interference produced by 
machinery, digital clocks, micro­
computers, and fluorescent lights. 
For this reason, you should under­
stand how the modem components 
and coupler are designed. Your abili­
ty to customize a basic modem de­
sign to the particular electrical en­
vironment of your home or office can 
make or break the project. 

Next Month: 
Build a digital video camera .• 
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Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these 
past articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
POB 40(1; Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers 
articles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Cir­
cuit Cellar, Volume II contains articles from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume III contains the ar­
ticles that were published from July 1980 
through December 1981. 

Steve Ciarcia (POB 582, Glastonbun), 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. 

To receive a complete list of ClarCia Or 
cuit Cellar proJea kits available from the 
Micromint, CIrcle 100 on the reader service 
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or can be linked in any combination to form a complete, coordinated 'business system. 

$99.95 
meou'dri'ven accounts receivable, invoicing, and 

track of all information related to who 
provide automatic billing for past due ac· 

necessa~ statements, invoices, and summary 
reports can VERsALEooER Ir and VERsAINVENTORY~. 

VERSAPAYABLESTII ~,. $99.95 _. 
VERsAPAYABlES'" i8 designed to keep track of current and aged payables, keeping you 
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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 

CJ 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-
th an second generation personal com-
puters such as IBM s. pany who g ave you 163 K 
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 all 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 4 V, Apples to equal the capacity 
of our superior Elite Three. II~ =-

1.·==tII....:1L...1 --• = 1. 11. 1 
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 

first for Apple computers, but nobody was surprised. 

® Apple is a registered trademark of Appl e Computer. Inc. 

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, 

Y~ur word processor stores 5 tim es as many pages of text on an Elite Three 
diskette 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 Superior St., Chatsworth, CA 91311 (213) 7()9.5484. For dealer Information call toll 
free: HI00-421·2207. in Callfomia only call : 1-800-262·1221. Source Number. TCT-654 
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The C language provides a new standard for portability in a computer 
world characterized by a plethora of processors . Designed to make pro­
grams portable , fast, and compact, C fills a niche between such high­
level languages as BASIC, COBOL, and Pascal and low-level assembly 
languages tied to particular processors. Perhaps most aptly described as 
a "medium-level" programming language, C is a powerful tool in the 
hands of professional programmers. 

Most major microcomputer manufacturers and software developers 
use C for writing systems programs- operating syst ems, utilities, 
languages, and applications . Digit al Research is writing all of its new 
products in C, including CP/M-68K for the 68000 microprocessor and 
the new Personal BASIC. Both Microsoft and Visicorp have used C ex­
tensively in products ranging from Multiplan and Xenix to Visiword and 
Visi On. The computer graphics sequences in Star Trek /I were created 
using C, and Lucasfilm Ltd. used C for computer-aided animation in the 
latest Star Wars saga, Return of the Jedi. 

Why is C so popular? The primary reason is that it allows programmers 
to easily transport programs from one computer or operating system to 
another while taking advantage of the specific features of the 
microprocessor in use. And C is at home with systems from 8-bit micro­
computers to the Cray-l , the world ' s fastest computer. As a result, C 
has been called a "portable assembly language," but it also includes 
many of the advanced structured-programming features found in 
languages like Pascal. 

Our theme articles in this issue take a close look at the C language. 
Stephen Johnson and Brian Kernighan of Bell Laboratories present an 
overview of C and compare it with other computer languages in "The C 
Language and Models for Systems Programming." James Joyce offers a 
guided tour of C's key features, along with programs that illustrate C 
programming concepts and style, in the first of a two-part series , "A C 
Language Primer." 

C is a concise language that has a small kernel of 30 reserved words, 
and its input/output specifics are gathered into a library of standard func­
tions. That means the language can be brought up easily on new micro­
processors, resulting in dozens of veftsions of C. We sampled a few of 
these for the most popular operating systems. 

Most applications programs are becoming large and complex in order 



that new users perceive them as easy to use. Jason Linhart discusses 
how to choose a suitable computer language for "Managing Software 
Development with C." 

Not surprisingly, the largest number of C languages, and some of the 
most advanced, are available for the highly regarded IBM Personal Com­
puter. Most of the C compilers for the IBM PC are also available for the 
MS-DOS operating system, on which the IBM PC-DOS is based. These 
are reviewed by Ralph Phraner in "Nine C Compilers for the IBM Personal 
Computer." 

The CP/M-86 operating system has a wealth of C compilers as well. 
Authors Jerry Houston, Jim Brodrick, and Les Kent take a look at the 
first of those available in "Comparing C Compilers for CP/M-86." 
Christopher Kern reviews "Five C Compilers for CP/M-80." C has been 
available for CP/M-80 for a while, and as a result a strong C users' group 
and several volumes of public-domain software exist. 

No discussion of C is complete without mentioning the Unix operating 
system, which is written "in C. Unix and its utilities comprise over 
300,000 lines of C source code, certainly the most ambitious C project 
yet. Developed more than 1 ° years ago at Bell Laboratories, both Unix 
and C are now coming into widespread use. To round out our coverage 
of C, in this issue we begin "The Unix Tutorial," a series of articles on 
the Unix operating system . Part 1 is an overview of Unix and its features 
along with a short history of how C and Unix were developed. Together, 
C and Unix provide one of the most comfortable working environments 
for professional programmers. A text box by Walter Zintz describes Unix 
and C resources . 

Both the C language and the Unix operating system are based on 
modularity and short, general-purpose routines, a subject Rebecca 
Thomas explores in "What Is a Software Tool?" "The Unix C Compiler 
in a CP/M Environment" by Matthew Halfant looks at some of the issues 
and ambiguities involved in moving C programs between these two 
popular operating sysfems. 

An annotated bibliography of C on page 268 lists the books and ar­
ticles on C that have been published in the past few years. 

C is relatively young for a computer language, but it is appropriate 
that, in its 10th anniversary year, C is being recognized as the powerful 
language for professionals that it is. -Bruce Roberts 
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The C Language and Models 
for Systems Programming 

A compromise between assemblers and high-level languages, C 
helps programmers . avoid the idiosyncrasies of particular machines 

by Stephen C. Johnson and Brian W. Kernighan 
The C language was created at Bell Laboratories by 

Dennis Ritchie in 1972. One of its first uses was to rewrite 
the Unix operating system, previously written in PDP-ll 
assembly language. In its early years, C was used to write 
other critical systems programs as well: compilers, parser 
generators, document formatters, and editors, to name 
a few. At the time, using a high-level language for such 
applications was a radical departure from standard prac­
tice; everyone knew that these programs had to be writ­
ten in assembly language "for efficiency." Yet in many 
cases the C code, although clearly less efficient in any 
given routine, produced programs that outperformed 
similar programs written in assembly language. 

A key to understanding the philosophy behind C is 
the notion of a model for the problem to be solved. 
Rather than try to deal with all of reality in every line 
of code, programming languages, explicitly or implicit­
ly, construct models of reality and present them to the 
programmer. In assembly language, for example, part 
of the language model is that the programmer need not 
be concerned with the actual memory location of the 
variables; they can be referred to by names like start or 
count. This simplification makes it far easier to pro­
gram in assembly language than to write the binary bits 
that actually control the processor. The assembly­
language model does, however, leave the allocation of 
registers and the choice of machine instructions to the 
user. 

BASIC provides another model, similar to that of a 
very good programmable calculator. For many purposes, 
BASIC programmers do not have to worry about the 
details of where variables are stored, how arithmetic is 
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done, or how to format output. As a result, BASIC is 
much easier to use than an assembly language. 

The Smalltalk system supports a very different model. 
The Smalltalk programmer manipulates objects whose 
physical locations are invisible to the user, as are the 
details of the object's creation, manipulation, and inter­
nal structure. This model leads to a very different style 
of use; for example, rather than calling a routine to print 
an object, a Small talk user sends a message to the ob­
ject telling it to print itself. 

High-level models like the one supported by Smalltalk 
tend to be easy to use (provided that the model supports 
what we want to do) but are often less efficient than low­
level ones. The hardware support for some of these 
models, especially on microcomputers, is not very good; 
we may sacrifice efficiency for ease of use. In systems 
code, efficiency is often very important, so the use of 
high-level models may be impractical. On the other 
hand, the low-level model presented by assembly 
language is not ideal either. In an assembly language, 
the details of the machine being programmed are im­
plicit in every line: how many registers it has, how it 
uses its stack, how the I/O (input/output) is done. 
Not only is assembly code too firmly attached to a par­
ticular computer and system, it is also harder to write 
because the model supplied to us, with its registers and 
branches, is too far from the application we are trying 
to write. 

The C Model 
C offers a compromise. It makes available a basic 

model that is very close to the target machine, enabling 



The latest Vlrord in coillputer peripherals ••• 
... and the last word 
in disk backup. 
The 5Z5·CT FloppyTape Is a new class of product 
that provides the last word in Winchester disk drive backup with its 
many unique design features. Using the standard 1/4-inch tape 
cartridge, this innovative device combines low cost, high capacity. 
and disk-type data accessibility to provide disk backup features 
with new meanings: 

Low Price t. Sells for appreciably less than any other device with 
comparable features. Z. Priced at $300 per unit in large OEM quantities. 

High Capacity Storage t. Stores 32 unformatted megabytes of 
data on a standard 1/4-inch tape cartridge. Z. Allows one tape cartridge 
to replace up to 40 double-sided, double-density floppy disks. 

Floppy Disk Emulation t. Configures a standard 1/4-inch tape 
cartridge with important floppy disk features such as random access to 
sectors and soft sector formatting. Z. Allows in-place updating of 
information stored on the tape. 

Immediate Integration t. Auaches to standard floppy disk 
controllers. Z. Provides plug compatibility with standard SA450 or 
SAB50 interface connectors. 

Space Saving Design t. Packaged in the same compact form 
factor as the 5-1/4-inch floppy or Winchester disk drive. Z. Designed 
with easy front panel loading and positive cartridge lock. 3. Permits 
flat or side mounting. 

So, let FloppyTape redefine your disk backup requirements. 
Nexttime you're in the market forthe latest word in 
backup,just look it up ... then hook it up. 

For a Further Definition-Contact 
Cipher for a free 525-CT FloppyTape brochure, or 
for further information on other Cipher products. 

Efe/Lec: 
CIPHER DATA PRODUaS (UK) LTD. 
Camberley, Surrey, England 
Telephone: 0276-682912 
Telex: 858329 

10225 Willow Creek Road, PO. Box 85170, San Diego, California 92138 
Telephone: (619) 578-9100, TWX: 910-335-1251 
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CIPHER DATA PRODUaS S.A.R.L. 
Paris, France 
Telephone (I) 668 87 87 
Telex: 203935 

CIPHER DATA PRODUaS GmbH 
Munich, West Germany 
Telephone: (089) 807001/02 
Telex: 521-4094 



The Finest Quality Products 
for App/e® and IBM 
The ~5 stands alone in fine 
quality and workmanship. 

SufJe'tS -CP80 
• 640 dots/line. High density, 

high quality character. 

• Adjustable sprocket pin. 
feed plus friction feed, 

• Cartridge ribbon. 
• Bit image graphic. • Standar.d centronics parallel. 
• 40,71,1;10,142 columns. Optional RS232C. 

Super 5 has the tollowing advantages compared 10 Ihe normal lIoppy disk drive: 

'--Characlerislics Super 5 - T 40 Normal Type 

Servo molor/Spindle connection Direct shaft drive Belt drive 

Head positioning mechanism Metal band positioner Plastic CAM positioner 

Track 10 track time Approx. 3-6 msec. Approx. 40 msec. 

Write -protected sensor Photo coupler Mechancial switch 

No. 01 tracks 40 tracks 35 tracks 

SUPER5·T40 single sided, direct shaft drive 
SUPER5-T80 double sided, direct shaft drive 
T40 drive control card: suitable for 35, 40 tracks drive 
T80 drive control card: suitable for 35, 40, 80 tracks drive 

Mitsuba Corporation 
667 Brea Canyon Rd., #25 

Walnut, CA 91789 
Tel.: (714) 594-6959 

Japan: EI-EN Ent. TLX J23325 
Taiwan: GIFU Ent. TEL (02) 752-9661 
Hong Kong: A&N Ent. TEL 5-488463 
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us to write efficient code where necessary. At the same 
time it provides powerful mechanisms for building our 
own models, so that much of the coding can be done 
at a more comfortable level, safely removed from the 
idiosyncrasies of any particular computer. 

Most computers have dozens of different operation 
codes; because C tries to get close to the target hardware, 
it has dozens of operators. This feature makes C slight­
ly harder to read (or, more properly, to learn) because, 
in addition to the usual arithmetic operators, there are 
operators for such common instructions as ++ (incre­
ment), -- (decrement), and « and »(left and right 
shift) as well as logical AND, OR, exclusive OR, and one's 
complement (&, I, ,and -). The reward for learning 
the operators is that programmers can state their in­
tentions clearly and naturally and be assured of a direct 
translation into suitable machine instructions. 

In C the basic data types include 
bytes, short integers, long integers, 

and single- and double-precision 
floating-point numbers. C also 

supports pointers to other data. 

For systems programming, it is often vital to 
manipulate bits efficiently, for example, to control I/O 
devices, displays, and other hardware. Such tasks are 
easy in C because of its bit-manipulation operators. But 
in BASIC, FORTRAN, or Pascal, the bitwise operators 
do not exist-they are not part of the model. The only 
recourse in those languages is a painful emulation or the 
use of an efficient function call. 

The model of data in C is also very rich. The basic data 
types include bytes, short integers (typically 16 bits), long 
integers (typically 32 bits), unsigned versions of these, 
and single- and double-precision floating-point 
numbers. C also supports the notion of pointers to other 
data; these pointers correspond to machine addresses. 
Because most hardware instructions deal directly with 
such addresses, the support of pointers encourages 
generation of extremely efficient code for critical program 
segments and the building and manipulation of very ef­
ficient data structures. 

Pointer Operations 
The model of pointers supported in C includes the 

standard operations of taking the address of an object 
(& object) and accessing the object pointed to by a pointer 
(*p). For example, suppose that x is an integer and p is 
a pointer to an integer. (There is no such thing as just 
"a pointer"; it is always a pointer to a particular data 
type.) Then 

x = 3; 
P = &x; 

/* set x to 3 (what else?) * / 
/* set p to address of x * / 

The content of p is the address of x; the value pointed 
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Unlike our major competitors, 
Deluxe gives you a 3-day in-plant 
turnaround on standard computer 
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of 500 or more. 

What's more, we can match 
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We'll even customize forms 
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a 5-day in-plant turnaround, and 
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it within 30 days for a prompt 
refund. 

We have a free full color 
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computer forms, supplies and 
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With it, you can order the 
materials you need to keep up with 
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And the forms you need to 
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to by P is written'*p. Thus, in this case, *p is 3. Converse­
ly, *p can be used to set the value of x: 

*p = 4; /* X is now 4 * / 

It is also possible to use the value of the pointer itself: 
if q is also a pointer to an integer, then the statement 

q = p; /* make q pOint to whatever p pOints to * / 

gives q the same value as p, so q also points to x. Figure 
1 illustrates this operation. 

Beyond this capability, which is more or less what 
Pascal provides, C includes the ability to manipulate 
pointers in ways that depend on what they <1re pointing 
to. For example, if we have a pointer to a byte, and in­
crement it, it points to the next byte; if we have a pointer 
to a 16-bit integer and increment it, it points to the next 
integer (2 bytes away). Pointers are an excellent way to 
do array indexing, as shown in figure 2, where x is an 
array of integers. 

In contrast to the pointer capabilities of C, FORTRAN 
and BASIC have a restricted model that does not include 
pointers. In Pascal, pointers are dynamic objects that can 
be set only by calling the storage allocation function new. 
Pascal does not allow pointer arithmetic. 

Another use of pointers in C is to associate an address 
with a device. Most BASIC programmers are used to 
PEEK and POKE statements sprinkled liberally throughout 
their programs to access memory locations that control 
devices. In C, pointers achieve the same effect without 
the need to add a new pair of functions. In BASIC, you 
set a memory location by a sequence such as 

100 V = 36828 

800 POKE(V, 15) 

In C, the same code might be written as 

sound_vol = 36828; /* sound generator volume address */ 

*sound_vol = 15; /* set sound generator volume * / 

With the freedom implicit in C's use of pointers come 
certain risks. Much of C's growth over the last decade 
has been in ways of detecting erroneous uses of pointers 
without restricting the ability to write efficient code 
when necessary. 

Casts 
Operating systems have to deal with some very 

unusual objects and events: interrupts; memory maps; 
apparent locations in memory that really represent 
devices, hardware traps and faults; and I/O controllers. 
It is unlikely that even a low-level model can adequate­
ly support all of these notions or new ones that come 
along in the future . So a key idea in C is that the 
language model be flexible, with escape hatches to allow 
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p ,-----I _'---, 

4 

Figure 1: If pointer p points to location X, then the statement q=p 
makes q point to X also. 

p .. x[o] 

.. p+l------------~ x [1 ] 

.. p + z ------------~ x ( 2 ) 

·1 
• • • v 

]. [.J p+n 

Figure 2: The ability to do pointer arithmetic facilitates array indexing. 

the programmer to do the right thing, even if the 
language designer didn't think of it first. 

One such construct, called a cast, is a way of per­
suading the compiler that an object of one type should 
be treated as if it had a different type. If, for example, 
you write an expression of the form 

(type-name) expression 

the result is the value of expression as an object of type 
type-name. For some combinations, this causes a new 
representation to be computed, as in 

(float) integer expression 

but sometimes it simply means that the bits in the ex­
pression are to be treated as a different type without a 
change in representation. 

Casts involving pointers are of this kind. Suppose, for 
example, that you want to test whether a pointer points 
to an odd or even address. It is not legal to use the bit­
wise operators on pointers, but you can do the job by 
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The Best In Price, Selection and Delivery 
I iJ t., (it 1 i [., ; Ej I p t! 6' ft Ii 
Call Now TOLL FREE 
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liOljll:Wl;EI 810 Package ..... ... .. $1439 
NEC 820PackageRO ....... $1610 
7710 Ser ..... ... . . . .. . $2089 820 KSR Package ........ Call 
771 5 . . .... .. ... . . ... $2099 703 Std. . . . ... $ 459 
7730 Par .... . .. . ...... $2099 707 KSR ...... $ 549 
7720 . . ... . ......... . $2449 850 Tractor Feed ...... . $ 549 
7725 ... . ....... . .... $2496 
Std. Tractor 77xx ....... $ 199 
3510 ... $1390 
3515 '" . $1424 
3530 . . ... . . . . .. . . ... $1390 
3550 (IBM) . . . ..... . .. $1869 
3520 ...... ... . . .. . $1979 
3525 ... . ... . $1999 
DATASOUTH E0180 ... Call 
DATASOUTH E0220 .... . Call 
DIABLO 
620-SPI ... . .. . .... $ 889 
630-Rl02l147 .... ..... $1949 
630 ECS .... .. . . . $2389 
630-R155 ... . ..... ... $1709 
'(for IBM PC, Apple II. TRS-BO) 
630Kl04(KSR) .. . .... $2265 
QUME 
Sprint 9/45 FP .. .. . .. .. $1794 
Sprint 9/55 FP . . . ..... . $2119 
Sprint.9/55 FP/SMEM ... $2186 
Sprint 9/55 LP/XMEM . . . $2094 
Sprint 11140-PLUS . . ... $1449 
Bi-Oir Forms Tractor .... $ 199 
CENTRONICS: 122 (p) .. $ 689 
High Speed Line Printers .. Call 

TERMINALS 

AMPEX 
080 ..... . . $1589 
PHAZE (3270 EM.) .... . $1589 
BEEHIVE (SMART DISPLAY) 
OM5 ... .. Call 
OM5A ..... .. ... .. .... . Call 
OM83 (Burroughs) .. . .. .. Call 
OM3270 (3270 Emulator) . . Call 
Protocol Converter .... . .. Call 
QUME 
QVT-l02 ... $ 549 
QVT-l08 ....... " ..... Call 
C. ITOH 
CIT 101 " $1289 
CIT 161 (64 Colors) ...... Call 
CIT 201 (Graphics for 

TEK4010/4014) ... .... Call 

PRENTICE STAR 300 Bd. $ 124 
U.S. Rob Auto Oial 212A . $ 469 
Stat Muxes .. .. ......... Call 
Ventel 212 + 3E . . . ....... Call 
GOC 24/9600 Bd . . . ..... . Call 
Prentice 24/9000 Bd. . . . . Call 

QUME 
Oata Trak 5 $ 289 or 2 for $ 549 
O'!ta Trak 8 $ 519 or 2 for $ 999 
SOFTWARE 
BISYNC-3780 .. .. . ... . $ 769 
Words tar . . . . . . .. $ 279 
Oata Star . . . . . .. $ 218 
Mail Merge . . .. ... .... $ 144 
Spell Star .... ... . .... $ 144 
Plan 80 ........... . .. $ 249 
d Base II .. ....... .. $ 489 
CalcStar .. . .. $ 191 
SuperSort ..... . $ 158 
Super Calc ... $ 144 
InfoStar ..... .... . . ... $ 279 
CIS Cobol .... . .... $ 689 
Forms II . . . . . ..... $ 159 
MACRO 80 ... $ 183 
"C" Compiler . . $ 239 
Term II .. $ 189 
WordStar Professional 

(WS, SS, MM, SI) . $ 399 
ReportStar . .. $ 199 
Starlndex ... . . . ... $ 129 
PlanStar . ... . ...... ... . Call 
StarBurst . . . Call 
InfoStar Plus .... Call 

11:I!J'il" 
256K RAM Bd . ..... . .. $ 256 
256K RAM dblFull Parity . $ 305 
CP/M-Z80 CO-PROC. . . $ 495 
Baby Blue ..... $ 600 
Baby TEX ........ $ 600 
Baby TALK 8270 BISYNC $ 895 
8" Oisk Controller .... .. $ 395 

In addition . we can make EIA RS 232 or RS 449 cables to your order, and supply 
you with ribbons. printer stands. print wheels, thimbles for all printers listed. 
And many. many more items. CALL NOW. 

All items shipped freight collect either motor freight or UPS unless otherwise speci fied. 
All prices already inc lude 3% cash discounl. Purchase wi th c redi t card does nol in­
clude discount . Virgin ia residents. add 4% Sales Tax . For fas test delivery send cer­
tified check. money order or bank-wi re transfer. Sorry. no C.O .D. orders. All equip­
menl is in factory cartons with manufacturers warranty (honored at our depot) . Prices 
subject to change without notice. Most items in stock. ~....... I~'I 

VISA CA.7 __ ~: _ J 

TERfIIlnlLS TEllllliFillE' 
Terminals Terrific , Inc., P.O. Box 216 . Merrifield . VA 22116 

Phone : 800-368-3404 (In VA . Call Collect 703-237-8695) 
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casting a pointer to an integer and then testing the low­
order bit with a logical and operator: 

if ((int)p & 1) 
{ . . . poi nter is odd } 

else 
{ ... pointer is even } 

The cast (int)p changes the interpretation of the pointer 
p without changing its value. 

A very similar example is the mechanism used with 
the standard storage allocator. The C library function 
calloc is analogous to the Pascal new function; it returns 
a pointer to a block of storage. The pointer returned by 
calloc must be cast to the proper type: . 

pthing = (thing *) calloc(n, sizeof(thing)); 

This tells the compiler that the pointer returned by calloc 
may be safely regarded as a pointer to an object of the 
type thing. 

Higher-Level Models 
We need not be stuck with a machine-level model for 

long. C provides a number of ways by which we can ex­
tend the basic model to support data structures and 
operations important to our particular program. The two 
major ways to extend the model are by defining func­
tions and making data structures, as a simple example 
illustrates. Suppose you are writing a video game and 
want to have a number of pictures moving around the 
screen. You could define a data structure that describes 
the objects using the struct mechanism of C; such a data 
structure might contain the x and y coordinates of the 
current picture, enough information to draw the picture 
on the screen, and other information of importance for 
the game (such as orientation, velocity, amount of fuel 
remaining, etc.). The declaration would look something 
like this: 

struct picture { 

} ; 

int x, y; 
float vel; 
float fuel; 
disp_list *dl; 

/* picture for display * / 
/* screen coordinates * / 
/* velocity * / 
/* fuel remaining * / 
/* display list to print it * / 

You can then declare variables of this composite type 
and build functions that provide basic operations on it. 
Depending on the game, you might supply functions 
to create, change, and destroy pictures, move them from 
one place to another, and decide whether two pictures 
collide. At this point, you will have effectively raised the 
level of the model in which you program from bits and 
bytes to picture manipulation. You can concentrate on 
the rules of the program rather than the implementa­
tion. Once you're comfortable with this style of program­
ming, the nearly nonexistent model-building facilities of 
BASIC, say, become nearly intolerable. 



Teleteks 
New Combo 
Could Make 
You A Hero! 

The SSC-II could be just the 
right ingredient for your latest 
concoction . The newest member 
of Teletek's family 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 IEEE-696/S-100 slave board. 

The SSC-II maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80S), 64K RAM, Serial 1/0, and 
FIFO communications 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 will support 
combinations of SSC-I's and 
SSC-/I's offering system design 
efficiency and flexibility never 
before possible. 

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

TELETEK 
4600 Pel I Drive 
Sacramento, CA 95838 
(916) 920-4600 
Telex 4991 834 TElETEK 
Dealer inquiries invited. 
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Efficiency 
Higher-level models have their drawbacks; you must 

pay for the function calls needed to do many of the basic 
operations on your pictures. Most C implementations 
try hard to make function calls efficient, but if you 
haven't skillfully chosen a model, the inefficiency may 
be painful. Especially in the earliest stages of program 
development, however, concern with efficiency may be 
misplaced. Why optimize a program when you are like-

• ly to decide tomorrow that it was all wrong and should 
be rewritten? The models are tailored to a particular pro­
gram, so they may be readily adapted to improve effi­
ciency without destroying the program's structure. 

Although function calls and the use of a compiler 
language are somewhat inefficient, they have dramatic 
advantages. Algorithms and data structures expressed 
in a high-level language are comprehensible and thus 
more likely to be revised when a different good idea 
comes along. If they were written in an opaque, incom­
prehensible language, changes would be attempted rare­
ly and successful even more rarely. Because real pro­
grams typically suffer a long series of changes and adap­
tations before a user ever sees them, being able to modify 
the algorithms and data structures quickly as the job 
changes leads to a better final product. 

Another point about efficiency is worth mentioning. 
Many studies have shown that most programs spend 50 
percent or more of their time in a very small portion (5 
percent or so) of their code. This suggests that the 95 

percent of the program that is noncritical should be as 
clear and easy to understand and change as possible. 
When it comes to the critical 5 percent, C lets the user 
get very close to the target machine in order to improve 
efficiency. Furthermore, many C environments contain 
measurement tools that enable the programmer to iden­
tify these critical sections easily. But the strategy is 
definitely: first make it work, then make it right, and, 
finally, make it fast. 

Using functions to extend the base language also 
prevents C from becoming unwieldy. Many built-in 
features of other languages (notably 110, string handling, 
and dynamic storage allocation) are supplied by func­
tion calls in C. This means that the model supplied by 
C itself is very flexible; it adapts to different operating 
systems and environments without suffering from a "one 
size fits all" philosophy. For example, the character-string 
operations appropriate for a text editor might be quite 
different than those for a spelling checker, and those in 
turn might differ from the operations needed in an 
operating system (where you might not need such opera­
tions and could not afford to have them loaded by 
default) . 

Portability 
Using functions to extend the base language explains 

why a language that is so low level can be so portable. 
C compilers have been built for more than 40 different 
machines, from the Z80 to the Cray-l. The Unix system 

Make your micro work like a mainframe. 
First, neatly tape the "370" label onto 
your IBM Personal Computer. 

Now slip a dBASE IITM disk into 
your main drive. 

That's it: your IBM PC is now ready to 
run a relational database system, the kind 
IBM put on their mainframes last year. 

And you're ready with more data 
handling power than you would have 
dreamed possible before dBASE II. 

With a word or two, you creqte data­
bases, append new data, update, modify 
and replace fields, records and entire 
databases. Display any information, 
report months worth of data in minutes 
and zip through input screens and 
output forms. 

You can use it interactively for 
answers right now. Or save your instruc­
tions and repeat everything with two 
words: do Manhours, do Project X, do 
whatever has to be done. 

To try dBASE II free for 30 days, 
drop by your local computer store. 
Or if theyre sold out, call us at (213) 
204-5570. If you don't like it, you get 
your money back. 

But if you do that, you'll have to 
remove the label. Because nothing short 
of a mainframe works like dBASE II. 
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No programming. That's what makes 
QUICKCODE, THE dBASE II program genera­
tor by Fox & Geller so easy to use. With 
QUICKCODE you can generate a customer 
database in 5 minutes or write concise pro­
grams for any type of database. QUICKCODE 
is the most powerful, easiest to operate pro­
gram generator ever. 

Fox & Geller combine database with 
graphics to create dGRAPH, the exciting new 
dBASE II graphics system. Imagine, you can 
actually teach your dBASE II to draw three 
different types of graphs. Think of the impact! 
Think of the fun! 

When you create a line 
of products that make dBASE II 
easier, more fun and faster to 
use you make dBASE II better. 
And that's exactly what Fox and 
Geller products are designed 
to do! 

dUTIL is Fox & Geller's utility program 
for dBASE II. dUTIL combines your dBASE II 
command files to automatically produce a 
faster running time. A consistent favorite 
among dBASE II users. 

Call us at(201 )794-8883 

FOX&GELLER 
Fox&Geller , Inc. 604 Market Street Elmwood Park, N.J. 07407 (201) 794-8883 
Circle 174 on inquiry card . 
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has been moved to over a dozen machines, with new 
entries coming in weekly. All this from a language that 
won't even commit itself to the number of bits in a byte! 

C programs are portable to the extent that the model 
they support is portable. A portable I/O library provides 
simple formatting and file-manipulation facilities. The 
model is so simple that it can be supported on most 
operating systems. If your application uses that model 
of I/O and you use the portable I/O library, then you will 
have no problem with I/O. Similarly, C provides models 
of data that can be supported on many different 
machines; if your program uses only the features of the 
basic model, your program is portable. Unfortunately, 
data restrictions show up as you move from machine to 
machine. The most unpleasant are the differences that 
are now entrenched in the industry as to the ordering 
of bytes in a word. The PDP-ll and many descendants, 
for example, store the bytes from low to high, while the 
IBM 370, Motorola 68000, and many others store the bytes 
from high to low. The size of an integer may vary from 
16 bits on most microcomputers to 36 bits or more on 
some of the bigger mainframes. Finally, some machines 
support 8-bit bytes, some 7, and some 9. If the model 
you use in your program depends on any of these 
features, your program will be portable only to those 
machines with the same feature. 

Even when a program is not directly portable, however, 
the use of appropriate models lets much of the program 
be identical in different environments, with the dif­
ferences isolated in subroutines or compiled condition­
ally. For example, the Unix file system has many pro­
perties that are independent of a particular machine: the 
naming conventions, hierarchy, protection mechanism, 
and allocation and deallocation. Machine-dependent 
features, such as the sizes of sectors on the disk and the 
number of files that may be defined, are hidden in a 
small number of machine-dependent functions and data 
descriptions. This means that the system is portable in 
the sense that it can be moved in much less time than 
it requires to rewrite it from scratch. The key to moving 
the system is to write the machine-dependent informa­
tion that supports the underlying model. If the C code 
written does not fit the basic model (for example, type 
mismatches between a function definition and its uses), 
the code may work on one machine but fail on others. 

No language is perfect, or even close, and C is no ex­
ception. Some of the early design decisions are at best 
open to serious debate. One is the treatment of floating­
point quantities; the current C definition requires all in­
termediate floating-point expressions to be evaluated in 
double precision. This can lead to significant inefficien­
cies for floating-point applications. Another problem is 
the large number of operators that have side effects; this 
becomes even more serious when you observe that C 
makes no promises about evaluation order in an expres­
sion or, in particular, the order in which arguments to 
a function are evaluated. Consequently, some programs 
can fail when run on different machines, and it can be 
very hard to check for this problem mechanically. As a 
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simple illustration, suppose that we have a function 
called print that prints the value of a variable n and the 
value returned by a function f. There is a natural tenden­
cy to believe that the statement 

print(n, f( )); 

will print the value of n, then the value returned by f. 
But if n happens to be a global variable that is changed 
by f, the results depend on the order in which the 
arguments of print are processed. This problem is certain­
ly not limited to C, by the way-similar issues arise the 
same way in most languages. 

The C Programmer 
Another model implicit in a language environment is 

that of the programmer. Much of the C model relies on 
the programmer always being right, so the task of the 
language is to make it easy to say what is necessary. C 
encourages telling the truth about strange constructions 
(e.g., casts for pointer assignments) but does not pro­
hibit them. The converse model, which is the basis of 
Pascal and Ada, is that the programmer is often wrong, 
so the language should make it hard to say anything in­
correct. In Pascal (and presumably Ada) it is harder to 
say strange things and therefore perhaps harder to make 
mistakes. 

By now it should be clear that C was intended as a 
language for professional programmers. Early C faced 

problems familiar to users of today's microcomputers (for 
years, the C compiler had to run in 12K bytes of pro­
gram plus data), and many traits of the early years are 
still with us. The cryptic error messages in most com­
pilers were relatively unimportant for professionals but 
tough on casual users. Also, C is definitely packaged as 
a compiler, not a programming environment, so input 
must typically be created with a text editor, placed in 
a file, and hande4 to the compiler. On some systems, 
this is rather painful, and it also makes it harder for the 
novice to get started. Finally, the large amount of 
freedom provided in the language means that you can 
make truly spectacular errors, far exceeding the relatively 
trivial difficulties you encounter misusing, say, BASIC. 
One or two such goofs while learning the language can 
lead a beginner to burn the manual. Despite its prob­
lems, however, C continues to be used and developed, 
a good sign that there is a place for a portable low-level 
language with powerful model-building facilities .• 

Steve Johnson is head of computer systems research at Bel/LAbomtories (600 
Mountain Ave., Murmy Hill, NJ 07974) and designs languages for VLSI (very­
large-scale integmtion) integrated-circuit design. He is the author of the Unix 
portable C Compiler and the I:I\.CC parser genemtor. 

Brian Kernighan is head of computing structures research at Bell l.Jlbomtories 
and is interested in document preparation, programming languages, and pro­
gmmming methodo!081J. He is the coauthor of The C Programming 
Language and Software Tools. 
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From Quadram comes 
Quadlink:-The Apple-IBM 
link. The door to a whole 
new world of software 
for your Personal 
Computer. 

Quadlink. Simply plug it 
inside your PC. press a 
few keys. and instantly 
your computer becomes 
an Apple-compatible 
system. Able to run 

virtually any 
Apple soft­
ware package 
available. 
Now you can 

choose 
(llAIlWo1. CJ,WIIY from the 

largest soft-
Apple is a registered trademark of Apple Computer, Inc. 

ware library ever written. 
Business. educational. and 
entertainment packages. 
And never worry about 
"compatibility" again. 
Quadlink makes it possible. 
So enhance your PC system. 
Link up to a whole new 

IBM is a registe red trademark of International Business Mac hines Corporati on. 

world of Apple soft­
ware. With Quadlink 
by Quadram. (And 
remember. Quadlink 
works great with 
Quadram's other pop­
ular PC enhancement 
board. the six-function 
Quadboard.) Available 
now at authorized 
full-service Quadram 
dealers worldwide. 

The 'link is finally here. 

4355 Internati onal Blvd./Norcross, Ga. 30093 
(404) 923-6666/TWX 8 10-766-49 15 (QUADRAM NCRS) 
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A C Language Primer 
Part 1: Constructs and Conventions in C 

by James Joyce 
Part 1 of this two-part article includes a brief overview of the C language and its history as well as examples of programs 

that demonstrate C's features. Because I have assumed that readers are familiar with a programming language, I have not de­
fined such common programming concepts as variables, loops, functions, and arguments. 

The examples that follow will help you to explore C's features . Each example is a small program that explores a single aspect 
of the language, placing the focus on the feature instead of on the program or its possible applications. The only drawback 
to this approach is that it sometimes sacrifices utility for exposition. For further explanation, I direct you to the definitive reference 
for useful C examples, The C Programming Language, by Brian Kernighan and Dennis Ritchie. 

To reinforce what you learn, I recommend that you enter each program into a computer. After the program runs successfully, 
experiment with omitting or changing parts of it. Introducing deliberate errors will provide a controlled orientation to C's sometimes 
cryptic error messages and will be valuable experience for interpreting compiler diagnostics. As is the case with many program­
ming languages, errors in C can have a cascading effect- when many errors are actually the result of one. 

This article does not pretend to explain everything you will want to know about C. The idea is to get you started with key 
constructs and conventions in C that you will eventually encounter. 

C was developed in Bell Laboratories at Murray Hill, 
New Jersey, in 1972. Created by Dennis Ritchie, it was 
based on the language B, Ken Thompson's adaptation 
of BCPL (basic combined programming language). 
Because the letters Band C are sequential in both the 
alphabet and in BCPL, some contend the successor to 
C will be D, and others say it will be P. As with ALGOL 
68 and PUI, many insist that C is the programming lan­
guage and that it will last forever. 

Unix and C have been intimately associated from C's 
beginning. Unix was originally written in assembly lan­
guage, and transporting it to other hardware was a grow­
ing problem as new utilities and functions were added. 
With C available, Thompson and Ritchie rewrote Unix, 
leaving only a few very low-level routines in assembly 
language. Transporting Unix to another computer is 
mainly a matter of writing a C compiler for the target 
computer. Most of the several hundred C programs that 
make up Unix compile without a change in code on the 

64 Auau.t 1983 © BYTE Publication. Inc 

new hardware, a feature that has helped make Unix and 
C so popular today. 

Because C appears to be so portable, it is tempting to 
talk about "standard" C. Such a standard exists implicitly 
in the Unix program lint, which parses C programs look­
ing for machine-dependent code. Though quite intelli­
gent for a program, lint can be fooled. 

A partner program in C standardization is cb, the C 
beautifier program, which reformats C code according 
to the program's structure. Thus a programming team 
can run its programs through cb to gain an overall 
uniformity of code format. Uniformity reduces the ef­
fort needed to get to know another team member's code, 
in turn making maintenance easier. The C beautifier can 
also be used as a debugging aid because comparing the 
reformatted version to the original may reveal misplaced 
or missing code. 

Good style in C is important because C programs can 
be very hard to read. For example, compound statements 
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Widely acclaimed as an editor, VEDlT has 
evolved to be much more. OnlyVEDlT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you'll be able to 
perform complex, yet useful, text manip­
ulations that are virtually impossible with 
other editors or word processors. Plus, its 
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that in Pascal are grouped by the keywords begin and end 
are grouped by the easy-to-miss { (leftbrace) and } (right­
brace) in C. Add to this the fact that C is free format 
(without line numbers), and the ill-considered place­
ment of a brace can easily introduce a bug. 

Another feature of C that can cause difficulty is that 
expression values can be changed in the middle of a 
logical test . The C instruction 

if ((byte = getchar()) = = 'X' ) count ++ ; 

causes the function getchar() to read a character, which 
is assigned to the variable byte and tested by = = for 
equality to X, all within the conditional test of an if state­
ment. This feature makes for compact code and can con­
fuse the unwary. 

C Program Structure 
This is the smallest possible C program: 

/*--- small.c The smallest C program ---*/ 

main() /* a comment */ 
{ 
} 

Comments in C are, as in all languages, optional but 
highly desirable. C comments are enclosed PUI-style 
within the comment delimiters /* and */. A routine 
called main is required for each and every C program. 
The pair of braces in the subsequent lines are also re­
quired, and any executable code for main must appear 
inside them. Although the example is simple-there is 
no executable code, so the program does nothing-I en­
courage you to enter and run it. 

To compile this example under Unix the command is 

$cc small.c 
$ 

C programs under Unix must be in a file whose name 
ends in .c , or else they will not compile properly. If the 
compilation is successful, there will be no messages from 
the compiler: the compile will end, and control will 
return to the shell (Unix's command interpreter), which 
uses the $ (dollar sign) to prompt for another command. 

The ready-to-run program, which is named a.out, will 
be in your current directory. If the C compiler had 
detected errors, the errors alone would be printed, along 
with an indication of the line number at which the er­
ror had become obvious. You may need to examine other 
lines in the vicinity of the reported error to find the real 
culprit. 

This "silent treatment" can be disconcerting if you're 
new to C. But as your confidence in writing C programs 
builds, you will grow to prefer its brevity. To learn what 
messages C gives when main, the parentheses, or the 
braces are missing, try running the program without 
them. This is good practice in reading diagnostics. 
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The cc command causes the compiled code to become 
an executable file named a.out. To run the program, 
simply type a.out. When the program has finished run­
ning, control is returned to the shell, which again 
prompts with a $. You see no output because small.c does 
nothing. 

The entire program could have been written as one 
line, as shown here: 

/*--- small2.c The smallest C program, on one line ---*/ 

main() { } 

The format of the first version is the style Kernighan and 
Ritchie recommend. 

Functional Structure of C Programs 
C programs are made up of functions, minimally the 

function main. Our first program can be thought of as 
a do-nothing function: there are no arguments given to 
the function, and no processing is done. Good program­
ming style in C encourages you to structure a big pro­
gram as a number of small functions. The good C pro­
grammer will break large programs into smaller ones and 
write a function for each. If each function can stand 
alone, the programmer eventually develops a "toolbox" 
of useful programs that can be combined in different 
ways to solve problems. This is a very important and 
powerful concept. 

In the example that follows, main calls a function, doit, 
that doesn't do anything. This is a bare-bones example 
of a main program calling another function. 

/*--- smallsub.c Smallest C program with a subprogram ---*/ 

main() 
{ 

doit( ); 

/*--- doit doesn't do anything ---*/ 

doit( ) 
{ 
} 

The call to doit is given in main within the braces 
because functions are executable-even if they don't do 
anything but return control to the main function, as they 
do here. 

A function is invoked by stating its name; arguments 
to be passed to the function are placed within paren­
theses after the name. The semicolon after the call to doit 
is C's statement terminator (as found in PUI) rather than 
simply a statement separator (as in Pascal or other 
ALGOL-like languages) . In other words, a semicolon 
must appear at the end of every legal statement in C. 

After the code for main comes the definition of doit. The 
definition is like that of main, further emphasizing that 





C programs are made up of one or more functions. Func­
tion definitions may not be nested in C. That is, the 
definition of doit cannot be inside main. Once you have 
this program running successfully, try defining doit in­
side main 's braces to view the message C gives. 

Functions can be defined in any order, although main 
is typically the first function in a program. Try moving 
the definition of do it in front of main and compile the 
result to verify that functions can be defined in any order. 

Printing a Message 
The library function printf prints output on the stan­

dard output device, your terminal, unless redirected to 
another destination: 

/* ... hello.c Greet the world, introduce output in C ... */ 

main( ) 
{ 

print!("Hello, world! \n"); 

The message printed by this example is, of course, 

"Hello, world!" 

It is coded as a character string within parentheses in 
the print! statement. The printf statement is simply a func· 
tion call. Notice that the string between the II (double 
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quotes) ends with the two characters \n (backslash-n). 
This combination is C notation for a newline character, 
which on a computer's video terminal (or printer) will 
position the cursor (or print head) at the beginning of 
the next line. 

In C, as almost everywhere in Unix, the \ (backslash) 
is the escape character, signaling that the character that 
follows is to be treated differently than it would be with­
out the \. Other common combinations include \b for 
backspace, \! for form feed, \r for carriage return (to 
the beginning of the current line), \t for tab, \" for dou­
ble quotes (rather than simply ", which would signal the 
end of the character string), and \ \ to indicate the back­
slash. 

All arguments of a function must be on the same line 
in C. Because print! is a function, the entire string within 
printf must be on the same line. If you have a particular­
ly long character string to print, it can be broken up in­
to several segments, each printed using a printf : 

/* ... stream.c Print "Hello, world" as stream output ... */ 

main() 
{ 

printf(" \ t"); 
print!(IHello"); 
print!(", "); 
print!(" "); 
printf("world"); 
printf("!"); 
printf(" \ n") ; 

Because only the last line contains a notation for a new­
line character, the printf statements print one after another 
on the same line. The output is a stream of characters, 
one after the other up to and including the newline. 

Variables, Assignment, and Output 
Variables in C may be any length, though only the first 

8 characters matter (external variables and function 
names may be restricted to fewer characters, depending 
upon the machine being used) . Variables must be de­
clared explicitly: 

/* ... var.c Introduce printf to print a variable ... */ 

main() 
{ 

int age; 

age = 40; 
print!("This year Sam is %d years old. \n", age); 

Although int is short for integer, you cannot use the term 
"integer" to declare avariable. The = (equal sign) in the 
statement following the declaration is used for the as­
signment of values to variables. 
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Notice that the printf statement is slightly different and 
has two parts to it; a comma separates the character 
string, . enclosed in double quotes, from the variable 
name age. The character string also has something new 
in it, %d , telling printf that a decimal integer is to replace 
the %d during output. The %d corresponds to the vari­
able age; the printf function will allocate enough space in 
the character string for the width of the value that re­
places %d. The value of age will be inserted into the char­
acter string to produce the following message: 

This year Sam is 40 years old. 

The character string is, then, an output control string 
for formatted output, providing guidance to the printf 
function . 

Sometimes C programmers forget to declare a variable. 
You can discover C's message about that by deleting the 
int declaration, then recompiling the program. You can 
get the program to work again by deleting the assign­
ment statement and substituting the constant 40 for age 
in the printf statement. 

There are, of course, other variable types in addition 
to int, and you will meet them in later examples. C has 
several powerful control structures you will want to learn 
first, with other variable types introduced in appropriate 
circumstances. 

Looping with while and Incrementing 
We can use essentially the same program to introduce 

an aspect of looping while incrementing: 

/*--. while.c The while construct ---*/ 

main() 
{ 

int count; 

count = 1; 
while (count <= 4) { 

printf("%d \ n", count * 10); 
count = count + 1; 

/* A */ 
/* B */ 
/* C */ 
/* D */ 

The statement with the comment /* A */ sets the condi­
tion, given in parentheses, that count be less than or 
equal to 4 for execution of the loop to continue. The loop 
includes the two statements within braces, beginning 
with the end of line A and ending with line D. The 
braces enclose a compound statement in C (i.e. , one or 
more statements treated as if they were a single state­
ment) . That the brace in A is on the same line as the 
while is the preferred style in C. 

The two statements in the loop print the desired 
number and increment the variable count. What's new 
here is that, in line B, we demonstrate that the variable 
in printf can be an expression- in this instance, count * 10 
(the asterisk means multiplication). The expression in 
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line C, count = count + 1, is not used much in C because 
there is a much shorter notation that we will examine 
in the next example. 

Line D contains the brace that ends the while loop. It 
is lined up under the wof while as a matter of style. As 
an experiment, you can remove the statement that sets 
count to 1 to learn how C treats an undefined variable. 
(Some undefined variables are given an initial value by 
the C compiler so that they don't have garbage in them. 
More on this can be found in section 1.10 of Kernighan 
and Ritchie's book.) In this instance, the value of count 
is arbitrary, and you may have a runaway loop (on most 
Unix systems, this can be stopped by pressing the Break 
key or the Rubout key) . 

In the example that follows, the term count + + ; replaces 
count = count + 1; . 

/*--- while2.c The increment-by-one operator ---*/ 

main() 
{ 

int count; 

count = 1; 
while (count <= 4) { 

printfC'%d \n", count * 10); 
count ++; 

This illustrates a powerful legal C construct, the incre­
ment operator, which is unusual in high-level languages. 
The + + assures the C compiler that you're telling it you 
want to increment count and that you have not mistyped 
the statement. The ++ is an operator that means "in­
crement by one;' and under some circumstances it is 
faster than using count = count + 1; (it is certainly easier 
to type). Although it is not required, putting the incre­
ment-by-one operator next to the variable it affects, with­
out intervening spaces, helps those who must read the 
code later. 

Here's a further example of how the increment opera­
tor may be used in C: 

/*--- while3.c Increment-by-one in expressions ---*/ 

main() 
{ 

int count; 

courit = 1; 
while (count <= 4) { 

printf("%d \n", count ++ * 10); /* E */ 

In line E, the variable count has been rewritten count + + 
so that the increment-by-one operation is done within 
the printf statement. Some feel this and similar practices 
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make C hard to read, and for the uninitiated that can 
be true. You should be aware of this use of ++ , if only 
so that you can read other C programs. With practice 
you may even grow to feel this use is quite natural. 

It is instructive to change count + + to + + count in the 
above example and then run it. The + + operator may 
be used as both a suffix and a prefix, to affect the con­
tents of a variable before the expression is evaluated or 
after. When + + is used as a suffix, count is initially 1, its 
value is printed, count is incremented, and the loop 
begins again. When ++ is a prefix, count is initially 1, but 
count is incremented before its value is printed. 

There is a corresponding "decrement by one" operator, 
--, which follows the same rules. If you experiment 
with the increment and decrement operators, keep in 
mind that you may want to change <= (less than or 
equal) to >= (greater than or equal) to prevent the pro­
gram from going into an infinite loop. Try changing count 
to count + + in the while instruction, leaving simply count 
in the printf statement. 

Looping with for 
C's for statement has three parts within its parenthe- · 

ses: 

/* --- for.c The for construct ---* / 

main() 
{ 

int count; 

for (count = 1; count <= 4; count ++ ) 
printf("%d \n", count); 

/* A */ 
/* B */ 

The first part initializes the for. The second indicates the 
condition allowing the loop to continue. The last part 
indicates what is to be done at the ''bottom'' of the loop 
(in this example, count will be incremented after printf 
prints). 

The body of the for loop is given in line B. You might 
want to add a printf after the for loop to see that the loop­
controlling variable, count, retains its value outside the 
loop. This contrasts with for loops in Pascal and do 
loops in FORTRAN, in which the loop-controlling 
variable is technically "undefined" upon exit from the 
loop. 

The printf can also be included in the third part of the 
for loop: 

/*--- for2.c The for loop with null statement body ---*/ 

main() 
{ 

int count; 

for (count = 1; count <= 4; printf("%d \n", count + + )) 
/* C *f. 
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The lone semicolon in line C is still required by the syn­
tax of the for loop, and it ends the null (or empty) state­
ment that makes up the body of the loop. There is 
nothing in the loop; all action takes place in the paren­
theses after the keyword for. This practice, which occurs 
often in C, can result in fast code. The danger in this 
practice is that someone reading the code may later miss 
the null statement and mistakenly think the next con­
struct is included in the for loop. To help avoid such mis­
reading, the semicolon in line C is lined up under the 
f in for. 

getchar and putchar 
Now that you know several basic control structures, 

you're ready to be introduced to the library functions get­
char and putchar. As functions, they are not part of C 
proper but are basic extensions necessary for writing 
most programs. The function getchar receives one char­
acter from standard input (the terminal's keyboard), and 
putchar sends one character to standard output (the ter­
minal's video display). 

The following simple program using getchar and putchar 
will copy one character at a time from input to output 
until it finds an end-of-file indicator: 

/*- copy.c Copy input to output ---*/ 

main() 
{ 

int byte; 

while ((byte = getchar()) ! = - 1) 
putchar(byte); 

/* A */ 

/* B */ 
/* C */ 

The end-of-file indicator from a terminal is a Control-D 
with Unix, which getchar signals by returning the integer 
-1; thus, to get out of this program, you need only type 
a Control-D at the keyboard. CP/M uses Control-Z for 
an end-of-file marker. 

Line A declares byte as an integer, which at first seems 
strange because, as we said, the program copies char­
acters; but the getchar function returns other values 
besides characters (among them the integer -1, which 
doesn't fall within the range of the char type). There is 
at least one version of C in which byte can be declared 
char and the end-of-file test in B will still work. Try 
changing int in A to char and rerun the program to see 
how your version of C behaves. If you run the char ver­
sion of this program through lint, it will indicate that the 
"comparison" in line B is "nonportable:' 

So long as the condition in line B is true, the while loop 
will continue. It is a complex-looking expression, but you 
can break it into its parts readily if you work from the 
inside parentheses out: getchar is called and the value it 
returns is assigned to byte; the value of byte is then tested 
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against -1, and so long as they are not equal (the != 
means inequality), line C is executed and the loop con­
tinues. The call to putchar has byte asjts argument, with 
the result that the contents of byte are sent to the stan­
dard output. 

The C compiler employs a preprocessor that can be quite 
useful in making programs readable : 

/*--- copy2.c Use preprocessor variable for EOF ---*/ 

#define EOF -1 

main() 
{ 

int byte; 

while ((byte = getchar()) ! = EOF) 
putchar(byte); 

/* 0 */ 

/* E */ 

The # in line D is an indication that define is an instruc­
tion to the preprocessor. (Several other preprocessor in­
structions are given by Kernighan and Ritchie.) The ac­
tion of the preprocessor can be likened to the expansion 
of macroinstructions in an assembler-it is not a separate 
program from the C compiler. Before the lines of the pro­
gram are compiled, the #define instructs the preprocessor 
to replace every occurrence of EOF with the constant -1 . 

With the substitution made, line E in this program will 
mean the same thing to the C compiler as line B does 
in the previous example, and using the preprocessor 
makes the line more readable. This enables us to give 
symbolic names to special numbers (such as -1, when 
it signals end-of-file) or array boundaries in declarations 
or loops (as we shall see next month). The preprocessor 
will then replace the symbols in the program with the 
proper values before compilation. This approach im­
proves both readability and maintenance. 

We now know of two functions used for output: printf 
and putchar. Here is a quick illustration of how printf can 
be used in place of putchar in the previous example: 

/* --- copy3.c Show printf equivalent of putchar --- * / 

#define EOF -1 

main() 
{ 

int byte; 

while ( (byte = getchar()) ! = EOF) 
printf("%c", byte); /* F "1 

The format specification %c tells printf that a single char­
acter of data is to be printed. Changing %c to %d will 
not produce a character, but rather a numeric (integer) 
interpretation of the value in byte . Normally we want to 
distinguish between character data and its possible in-



Never before could you 
manage so much data 
for so few dollars . .. 
Base1 ™ gives you 
No-Limit Flexibility 
-:, Unlimited number of records 
-::- Unlimited record size 
.,:-Unlimited number of fields 
-::- Unlimited field size 
-:, No requirement to define 

formats 01' data before entry 

.,:- Fast data access through special indexing 
-::- Data structul'e accessible in BASIC 
-::- Quick and easy field I'eorganization 
":-Space saving compression utility 
-::- Full variable length pl'Ocessing 
-:, Virtual information faci lity 
-::- Index on any list of fields 

Base1 ™ is a database for 
-::-CP/ M systems (8 " SSSD 3370 format) 
.,:- IBM Personal Computer (PC DDS) 
-::- Apple II, lie and III (Apple DDS) 
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terpretation as numeric data because dwelling on the in­
terrelationship of char and int brings us too close to mat­
ters that are machine dependent. 

if and else 
C's if statement looks like if statements in many pro­

gramming languages. 

/*--- if.c Illustrate the if and else statements ---* / 

main() 
{ 

int answer; 

printf(" \ tDo you like C so far? \ n"); 
printf(" \tType y for yes, or n for no: "); 

answer = getchar(); 
if (answer == 'y') 

printf(" \tGlad to hear it! \n"); 
else 

printf(" \tHope it changes. \ n"); 

/* A */ 

This example asks a question and prints a response de­
pending upon the answer. Those used to Pascal or other 
ALGOL-like languages should note that a semicolon is 
required after the printf, just before the else, as a state­
ment terminator. In this example, we also employ the 
logical operator == (is equal to). Note that the two printf 
statements that give the greeting are separated from the 
get-the-work-done portion of the program. 

The logic of an if statement can become quite complex. 
Though we will avoid getting too deeply involved here, 
C allows the nesting of if and else constructs: 

/*--- if2.c Illustrate nested if and else statements ---*/ 

main() 
{ 

int answer; 

greet( ); 

answer = getchar(); 
if (answer == 'y') 

printf(" \tGlad to hear it! \ n"); 
else if (answer = = 'n') /* B *1 

printf(" \ tSorry to hear that. Hope it changes. \ n"); 
else 

printf ("I don't understand %c.", answer); 

greet() /* --- greet the user ---* / 

printf(" \tDo you like C so far? \n"); 
printf(" \tType y for yes, or n for no: "); 
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Line B shows that if the answer character is not y, the 
program is to check whether the character was an n. If 
that test fails as well, an error message is printed . 

In C, an else refers to the most recent if that does not 
already have a closer else. Kernighan and Ritchie think 
all if and else statements should be lined up under each 
other, no matter what the depth of nesting, to prevent 
the code from drifting off the right-hand side of the 
screen or page. But the risk of associating the wrong else 
with an if seems too great without indenting, and the 
consequences too hard to detect, so I propose using the 
approach illustrated. (This is an instance in which the 
cb program perhaps should indicate its perception of the 
program structure; instead, it dutifully formats accord­
ing to Kernighan and Ritchie's suggestion.) 

Good programming style encourages you to structure 
programs as a number of small functions. While this is 
not a big program and could quite easily be written as 
a single function, the idea of structuring code is still a 
gOO!1 one. There is no need to clutter main with the printf 
statements that greet the user. They belong in their own 
function . If someone wants to modify the greeting later, 
it can be done more easily with the printf statements suit­
ably identified. 

It may be helpful to see what this example would look 
like as it was compiled and run under Unix: 

$ cc if2.c 
$ a.out 
Do you like C so far? 
Type y for yes, or n for no: y 
Glad to hear it! 
$ 

The program typed the question through a call to the 
function greet and then waited for a reply. The user 
typed a y and pressed the Return key. The first if was 
satisfied and the appropriate message printed. Because 
the if was satisfied, there is no need to consider the else 
statement, and the program ends. 

Had the response been n, the first if would have failed 
and the else statement would have taken effect. The if 
test for n would be satisfied and the message of sym­
pathy would be printed. Again, satisfying the if condi­
tion means the subsequent else is skipped and the pro­
gram ends. If the response had been anything other than 
yor n (even uppercase Yor N), the third else statement 
would have taken effect. 

Here is a program that plays a simple guessing game 
with its user, testing for the correct response by use of 
the if statement. If the user types the letter e, the pro­
gram points to it and announces, "You guessed it!" 

/*--- if3.c Illustrate the if and break statements ---*/ 

#define EOF -1 

main( ) 
{ 
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Eco-C~~ 

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: 

• 
~l ~S P.O. Box 68602 
~ c;-,;. Indianapolis, IN 46268 

.CDIIDFT INC. (317) 255-6476 

Registered trademarks are: Zilog (Z80), Digital Research 
(CP/M), Microsoft (MACRO 80) and Ecosoft (Eco-C). 

30 Ms. Average Access 
1 Year Parts 81 labor 
Warranty 

20 MEGABYTES .•. $3,333* 
33 MEGABYTES ... $3,750* 
46 MEGABYTES .•. $4,416* 

85 Ms. Average Access 
90 Days Parts 81 labor 
Warranty 

5 MEGABYTES ... $1,995* 
10 MEGABYTES ... $2,295* 
15 MEGABYTES ... $2,695* 

------COMPATIBILITY-----­
Hardware and Software interfaces for TRS-80~ Apple II ~ 
IBM-PC~ CP/Mnurbodos~ S-100, any 8 bit parallel port, 
any Z-80~ computer such as Osborne~Xerox~ Televideo~ 
Northstar Advantage~ NEC~ AVL-Eagle~ 
-----NOTHINO ELSE TO BUY----­
Subsystems include disk, chassis with power supply, con­
troiler, cables, hardware adapter and software package. 

'SUBSTANllAL DISCOUNTS AVAILABLE TO QUANTITY BUYERS. 

r==>1\..",..J1 8720 Old Courthouse Rd. 
UASSoci'ATeSll Vienna, VA 22180. 703·281·5762 
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int byte; 

greet( ); 

while ((byte = getchar()) ! = EOF) { 
if (byte = = 'e') { 

} 

printf(" "'-You guessed it! \n"); 
break; 

putchar (byte); 

/* 0 */ 
/* E */ 
/* F */ 
/* G */ 

/* H */ 

greet() /* ... Print a greeting to the user ... */ 
{ 

printf("lf you type a certain letter \n"); 
printf("I'11 congratulate you for guessing it. \n"); 
printf("lf you get bored, type control·d instead. \n"); 

The brace at the end of line 0 indicates that a com­
pound statement follows, just as a brace introduced a 
compound statement in previous examples. The closing 
brace for the if is on line G and is directly under the i 
of the if. 

The statements on lines E and F are executed if the 
character entered was an e. The first not only con­
gratulates the user on the correct guess but points to the 
correct letter on the line the user typed. (This extra touch 
is meant to suggest a level of human interface being 
found in more and more programs and is by no means 
state of the art. For example, if your erase character is 
# and you erase characters before typing the correct one, 
the arrow will be meaningless. Try rewriting this exam­
ple to get around this problem. Next month, in the sec­
tion on character arrays, I will present some ideas that 
may be helpful.) 

The break on line F is a powerful statement in C. It 
causes the program to break out of the first enclosing 
while, for, do, or switch (I've omitted discussion of the do 
statement here but will present switch in part 2), pass­
ing control to the statement following. In this case, the 
break causes the while to release control, with processing 
resuming just after the brace on line H, so the program 
next reaches the closing brace for main and ends. 

We have wandered through C programs to learn C pro­
gram structure, C functions within programs, basic in­
put/output in C, variables and assignment of value, and 
control constructs such as while, for, if, and else. With 
these five aspects of C you can write useful programs 
so long as you are processing one character at a time. 

Next month in part 2 we will take up the more ad­
vanced topics of arrays, pointers, communication be­
tween C programs and the host operating system, and 
the important concept of tool building .• 

James Joyce is president of International Technical Seminars Inc. (520 Waller 
St ., San Francisco, CA 94117) and founder of the Unix Bookstore. 
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The IBM Personal Computer XT. 
More power to the person. 

Plenty of muscle. That's what the new 
IBM Personal Computer XT means to 

a person with heavyweight data to manage. 
Because one of the XT's many strong points 

is a lO-miliion-character fixed disk drive 
that helps give you the power to pump 
more productivity into your business. 
What's so special about a fixed disk? 
Exactly that. It's already fixed inside 

the system, with the capacity 
to store the facts, figures, names and 

numbers you need to work with. 
(Rather than go from diskette to diskette, 

store up to 5,000 pages of text or up to 
100,000 names and addresses in one place.) 

Yet there's more built into the XT than 
its fixed disk. Reliability and quality 
are built in as well. Plus more than 

30 years of IBM experience. 
A new level of price/ performance. 
And a remarkable compatibility of 

both software and hardware with the 
original IBM Personal Computer. So, 

with the introduction ofXT comes a special 
tool designed to help you be more 

productive in high-volume applications. 

WHAT'S THE DIFFERENCE? 

----- - " ----- -"---= ==== - .-~ -, -----'----~~~ ..... 

BASE SYSTEM' 
User Memory 
64KB (expandahle 10 640KB) 

~~~:!i~ ~~~(~60KB/180KB or 
320KB/360KB diskette drives 
ortiollai 

BASE SYSTEM' 
User Memory 
128KB (expandable 10 640KB) 

Auxiliary Memory 
One 10 megahyte fixed disk 

drh"e and on~ 5h" 360KB 
diskette drive s tandard 

• An expansion unit can also be added to both 16-bif (8088) systems for 6 more 
sys[cm expans ion slots . Added to the IBM Personal Compurer. jt can house 
two \0 mcgaby[t~ fixed disk drives. Added to [he IBM Personal Computer XT, 
it (an house one additional fi xed disk drive for a total of 20 megabytes . 

Another tool for modern times to 
keep you going strong. 

To find out where you can see the 
IBM Personal Computers, call 800-447-4700. 

In Alaska or Hawaii, 800-447-0890. :: . _ _ =--__ " - - - ----------_.-



Comparing C Compilers 
for CP/M-86 

Portability, compactness, and speed are crucial 
by Jerry Houston, Jim Brodrick, and I.es Kent 

The very number of C compilers 
available attests to the strong position 
C has taken as the shift toward 16-bit 
microprocessors picks up momen­
tum. The popularity of Intel's 8086 
family of microprocessors (in com­
bination with Digital Research's 
CP/M-86, MP/M-86, and Concurrent 
CP/M-86) prompted us to wonder, of 
the C compilers currently available 
for these systems, which are best for 
a particular purpose, which are most 
cost-effective, and which are easiest 
to use? Portability, compactness, and 
speed are crucial, but so are com­
pleteness of implementation and the 
extent to which the compilers make 
special allowances for the architecture 
of the 8086 processor family and the 
structure of CP/M. 

Why C? 
Long revered in the halls of 

academe, C has recently become a 
significant language in professional 
circles. C is fast, efficient, versatile, 
and, perhaps more than any other 
significant language, portable. C's 
tendency to reduce projects to a col­
lection of discrete functions is well 
suited to joint programming efforts 
and produces code that is easy to 
maintain. 
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In the rush to migrate to 16-bit pro­
cessors, software houses are turning 
to C in droves (see the text box "The 
16-Bit Migration," page 84). It has 
qualities in addition to its speed that 
make it particularly suited for sys­
tems programming (e.g., flexible 
pointers and efficient use of regis­
ters). Thomas Plum in Learning to Pro­
gram in C (Cardiff, NJ: Plum Hall 
Inc., 1983) calls it "a portable assem­
bler:' Yet, C nicely accommodates ap­
plications programming by inducing 

Our evaluation is 
slanted toward 
identifying the 

suitability of these six 
C compilers for use by 

a systems house. 

its users to practice structured pro­
gramming techniques. 

One software house newly com­
mitted to the C language is Digital 
Research Inc. (DRI), whose CP/M 
operating system dominates the 8-bit 
world and whose operating systems 
are a major force in the 16-bit world. 
DR! has announced that, in order to 
achieve source-code portability, all 

new CP/M operating systems will be 
written in C. 

A great attraction of the Digital 
Research family of operating systems 
is that it spans the gap between 8-
and 16-bit processors. In other words, 
a data file that can be read on an 8-bit 
CP/M system can also be read on a 
16-bit one. And DRI has announced 
that future versions of CP/M will sup­
port National Semiconductor's 16032 
and Zilog's Z8000 microprocessors. 

Evaluation Philosophy 
We approached our evaluation of 

six C compilers (Mark Williams 
CC86, Digital Research C, Computer 
Innovations C86, Mark DeSmet C, 
Lattice C, and Supersoft C) with a 
slant toward identifying their suit­
ability for use by a systems house 
because we work for one. (That 
means we make operating com~)Uters 
out of a lot of interconnected parts.) 
We are more interested in using C as 
a systems language to produce device 
handlers, formatters, diagnostics, 
and utilities than we are in using it 
to produce accounting programs and 
database managers. 

In evaluating these compilers, we 
have chosen The C Programming Lan­
guage by Brian W. Kernighan and 
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MICRO·TAX* 
Post Taxseason 

SALE 
Order the 1982 Micro-Tax' personal computer tax preparation system 
and prove-it-yourself that it can increase your client volume and 
profits in 1984! Regularly $1000 ea (if current tax year) full 
federal systems (not a sample) for only $58 ea . 

A post-taxseason sale? That's right l We decided to have a 
clearance sale for all you tax professionals out there who 
need to be convinced that a Micro-Tax' personal computer 
tax preparation system can make life a lot easier for you, and 
produce more profits for your business. For only $58 (the cost of 
processing and handling) we'll send you a full 1982 federal (regularly 
$1000 ea., if current tax year) Micro-Tax' system that computes and 
prints over 30 schedules and forms. 

Test it on your own computer (Apple , IBM PC , IBM XT, or any other 
personal computer with CP/M, PC DOS , or MS ~OS ' ) and you 'll be convinced 
that you no longer need to prepare tax forms manually or use a computer service 
bureau. Then, with complete confidence, you can order your 1983 systems. 

MICRO-TAX' IS VERSATI LE AND FLEXIBLE-With Micro-Tax' you can input client tax 
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one time and print at another. 

The data entry is organized in a sequence very similar to manual tax preparation . If 
you're looking for a bargain, the Micro-Tax' system is it. .. and especially during 
the "Does it work ... prove it to yourself ... POST TAXSEASON SALE! " Go 
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Please send me the full federal system (Reg. $1000 ea .) 1982 Micro-Tax ' 
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o Level 2, Professional Individual Package 
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o CP/M 0 PC DOS 0 MS DOS 
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The 16-Bit Migration 
The microcomputer industry is going 

through a software cataclysm that has no 
parallel in the minicomputer world. Three 
major manufacturers-Intel, Motorola, 
and 2ilog-have all produced 16-bit pro­
cessors that are incompatible at the object­
code level with their papular 8-bit counter­
parts. A fourth manufacturer, National 
Semiconductor, with no significant 8-bit 
following, has produced yet another 16-bit 
orphan. 

In the minicomputer world, this would 
have been considered a classical, almost 
comical, marketing error: an entire genera­
tion of processors has been cut off. Huge 
user bases with millions of man-hours of 
software development and user training 
have been abandoned during the industry's 
transition from 8 to 16 bits. 

This situatUm has sparked a great migra­
tion. Masses of software are suddenly be­
ing uprooted from their 8-bit homes by a 
relentlessly advancing technology and 
forced to resettle in strange and hostile 

Dennis M. Ritchie (Prentice-Hall 
Software Service, 1978) as the stan­
dard definition of the C language. (In 
an attempt to buck convention, we 
will try to avoid the use of the word 
"robust" and will resist all tempta­
tions to make puns about C.) 

The Procedure 
We have tested the six C compilers 

that are curently commercially avail­
able for the CP/M-86 operating sys­
tem (although by the time this arti­
cle is published, we expect four more 
to become available) . To evaluate the 
speed of each compiler, we selected 
five benchmarks-each chosen to test 
a certain range of C language fea­
tures. Not all the compilers were able 
to run all the benchmarks. After 
spending many hours trying to find 
source code that was common to all 
the compilers, we finally decided that 
documenting the inability to compile 
a legitimate program provides useful 
information about a compiler. 

These benchmarks were performed 
on a Compupro system with a 10-
MHz 8086 and a 4-megabyte semi­
conductor disk emulator (Compu-
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16-bit lands dominated by the 8086, the 
68000, the 2BOOO, and the 16032. 

Operating systems, peripheral drivers, 
languages, and application programs are 
struggling to reestablish themselves in 
new, fiercely competitive environments. 
The reward for the first products to make 
a successful transition from 8 to 16 bits will 
be what marketing sages call "position­
ing'!..-which translated means popular ac­
ceptance, loyal followers, a place In the 
sun. The penalty for delay is catastrophe. 

The migration path must be well chosen. 
Companies with products written in as­
sembly language are finding that their fast, 
sleek 8-bit code, which took so long to write 
and debug, will require a frightening 
amount of time to be reproduced in a 16-bit 
environment. The time spent in a major 
assembly project costs more than program­
mers' salaries. The major cost is in lost 
opportunity. 

Even more dismaying for the assembly­
language folks is that their programs will 

pro's MDrive/H). The 8087 floating­
point benchmarks were run at 5 MHz 
to allow for the slower speed of the 
8087 math processor. The operating 
system used was our own implemen­
tation MP/M-86. 

The Sieve of 
Eratosthenes Is a 

mandatory 
benchmark-If nothing 

else, It tests a 
compiler's ability to 

perform loops. 

The four performance categories 
we measured (see table 1) in these 
benchmarks were (1) compile time on 
a floppy disk and on a disk emulator 
(or memory drive), (2) link time on ' 
a floppy disk and on a disk emulator, 
(3) absolute size of executable object 
code produced, and (4) execution 
time of compiled code (run on a disk 
emulator). 

For the first three benchmarks, we 
also measured the effective size of the 

have to be translated anew for, not just one, 
but a whole flock of attractive target pro­
cessors: the 8086, the 68000, the 28000, 
and the 16032. Which one would you bet 
on? Would you bet your company on just 
one of them? 

The great advantage of assembly lan­
guage-speed and compactness-is a lux­
uryfew can afford now that nearly all soft­
ware projects are time critical. In this 
virgin market, you don't need fast prod­
ucts; you need products fast. 

Companies withproduds written in ex­
otic, high-level languages like PUI, on the 
other hand, are in a slightly better situa­
tion. The development time spent on their 
B-bit produds will carry over to 16-bit ver­
sions, which should require no more than 
a little fine-tuning to become marketable. 
These companies need only sit back and 
wait for 16-bit versions of their chosen com­
piler to be released. Yep, just sit back and 
wait, and wait . ... 

code generated by each compiler. We 
derived this value by measuring the 
absolute size of the code produced by 
compiling a program with only an 
empty printf function call-the only 
function call used in the first three 
benchmarks. We then subtracted this 
value from the size of the absolute 
code produced by the benchmark in 
question. The resulting value repre­
sents the amount of incremental code 
generated to run the specific bench­
mark. 

U sing the effective code size gives 
a much more accurate picture of a 
compiler's code-generation efficiency 
than merely looking at the size of the 
executable file created by compiling 
a given benchmark. The size of the 
fixed portion of a program may in­
dicate only how elaborate the library 
is. As your C programs grow larger, 
only the amount of incremental code 
will increase. (Note in table I, for ex­
ample, that, although the command 
files produced by the DRI compiler 
are bigger than the Computer In­
novations files, Digital Research has 
an edge in effective code size. This 
suggests that the DRI compiler will 



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
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actually produce smaller programs 
than Computer Innovations C86 once 
the source program reaches a certain 
size.) 

Quick Results 
The sieve benchmark in listing 1 is 

a mandatory test (used by Jim and 

Program: sieve.c 

Compiler Compile Time 

Gary Gilbreath in "Eratosthenes Re­
visited: Once More Through the 
Sieve;' in the January 1983 BYTE, 
page 283); if nothing else, it tests a 
compiler's ability to perform loops. 
All C compilers we tested ran this 
program, even if they ran no other. 
Lattice C was the undisputed cham-

Execution 
Link Time Code Size Time 

Floppy Memory Floppy Memory absolute effective Memory 

Lattice 23 4 60 10 9,984 128 3.6 
Mark DeSmet 20 3 32 5 4,992 128 4.1 
Digital Research 32 8 64 12 13,888 144 4.9 
Mark Williams 29 6 67 22 7,744 144 6.2 
Computer Innovations 31 7 49 20 11,888 208 9.4 
Supersoft 253 142 266 148 5,200 416 12.0 

Program : sort.C 
Execution 

Compiler Compile Time Link Time Code Size Time 
Floppy Memory Floppy Memory absolute effective Memory 

Mark Williams 45 12 84 22 8,320 720 50 
Mark DeSmet 35 9 49 11 5,376 512 66 
Lattice 36 6 82 15 10,496 640 79 
Computer Innovations 46 15 71 38 12,41'6 736 146 
Digital Research 43 14 59 12 14,432 688 199 

Program: fibo.c 
Execution 

Compiler Compile Time Link Time Code Size Time 
Floppy Memory Floppy Memory absolute effective Memory 

Mark DeSmet 21 3 32 5 4,992 128 14 
Lattice 21 4 60 11 9,984 128 15 
Mark Williams 32 6 66 15 7,712 112 17 
Supersoft 238 141 251 146 4,960 176 19 
Computer Innovations 32 7 50 13 11 ,808 128 22 
Digital Research 37 9 55 12 13,856 112 25 

Program: float.c 

Compiler Compile Time Link Time Code Execution Time 
Floppy Memory Floppy Memory Size wlo 8087 w/8087 

Lattice 22 4 65 11 11 ,136 95 nla 
Mark DeSmet 22 3 34 5 5,248 108 15.5 
Digital Research 35 9 60 13 15,824 116 11 .8 
Mark Williams 34 8 70 25 8,320 167 nla 
Computer Innovations 29 6 48 19 12,080 278 32.6 

Program: lofile.c 

Compiler Compile Time Link Time File Size Execution Time 
Floppy Memory Floppy Memory Code Floppy Memory 

Lattice 31 7 72 14 10,496 218 29 
Mark DeSmet 26 4 39 7 9,856 592 37 
Mark Williams 43 11 78 20 8,624 654 40 
Digital Research 42 13 60 13 16,928 656 64 
Computer Innovations 37 11 56 19 13,200 682 76 

Table 1: Results of the benchmark tests . 
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pion in this classic benchmark, tak­
ing just 3.6 seconds to complete 10 
iterations. Digital Research's C com­
piler for the 68000 performed this test 
in 6.0 seconds on an 8-M Hz 68000 
system, which would put it in fourth 
place, 1. 1 seconds behind the Digital 
Research 8086 C compiler. 

Not all the C compilers that we 
tested support floating-point opera­
tions. Of those that do, not all sup­
port the transcendental functions 
(trigonometric, logarithmic, exponen­
tial, etc.). Thus, the philosophy 
behind the floating-point benchmark 
(see listing 2) is to keep things simple 
and minimize the time spent loop­
ing; the only floating-point opera­
tions we measured were multiplica­
tion and division. 

Comparison of the compilers' 
mathematical ability is complicated 
by Intel's phenomenal math pro­
cessor, the 808Z While it meets the 
IEEE's (Institute of Electrical and Elec­
tronics Engineers) 80-bit floating­
point standard and is potentially as 
much as 100 times faster than equiv­
alent software, the peculiarities of In­
tel hardware design require that the 
processor with which the 8087 is 
paired run at the same clock speed. 
The fastest 8087 currently available in 
production quantities runs at 5 MHz, 
yet 8088s that run at 8 MHz are readi­
ly available, as are 10-MHz 8086s. 
This means that the main processor 
must be slowed down by as much as 
50 percent, incurring a corresponding 
loss in system throughput, in order 
to take advantage of the 8087 math 
processor. 

With systems capable of handling 
high-speed processors, you must 
decide whether going faster while 
number crunching (between 7 and 10 
times faster on the compilers tested) 
is worth sacrificing as much as half 
your speed while doing anything 
else. Lattice C was the "pure-soft­
ware" winner, running the float­
ing-point benchmark in 95 seconds 
by itself, but Digital Research's com­
piler, with the aid of an 8087, was an 
order of magnitude faster than that. 
(An advantage of the IBM Personal 
Computer is that its 8088 pro­
cessor runs at about 4.77 MHz, so 
that the decision to add an 8087 is 
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Listing 1: The Sieve of Eratosthenes benchmark developed by Jim and Gary Gilbreath as 
a standard for comparing the speed of various computer systems. 

/ * Eratosthenes Sieve Prime Number Program in C from Byte January 1983 */ 

#define true 1 
#define false 0 
#define size 8190 

char f1ags[size+1]; 
ma~n ( ) 

( 
int i,prime,k,cQunt,iter; 

printf("10 iterations\n"); 
for(iter = 1; iter <= 10; iter++) 

{ 
/ * do program 10 times "/ 

count = 0; /" prime counter " / 

/ * 

for (i = 0; i <= size; i++) /" set all flags true " / 
flags[i] = true; 

for (i = 0; i <= size; i++) 
( 

if (flags[i]) 
{ 

/* found a prime */ 

prime = i + i + 3; /* twice index + 3 */ 
printf ("\n%d", prime); */ 
for (k-i+prime; k <=size; k+= prime) 

f1ags[k] = false; /" kill all multiples */ 
count++; / * primes found "/ 

printf("\n%d primes." , count); / * primes found on lOth pass */ 

Listing 2: Floating-point benchmark. This simple program tests the speed of floating-point 
functions in C compiler libraries. Compared to the number of multiplications and divisions 
in this program, the time spent executing the looping instructions is insignificant. 

/* simple benchmark for testing floating point speed of c libraries 
does repeated multiplications and divisions in a loop that is 
large enough to make the looping time insignificant 
*/ 

#define CONST1 3.141597EO 
#define CONST2 1.7839032E4 
#define COUNT 10000 

main ( ) 

double a, b, c; 
int i; 

a = CONST1; 
b = CONST2; 
for (i = 0 ; i < COUNT; ++i) 

( 
c = a 'Ie hi 
c = c / a; 
c = a '*" hi 
c = c / a; 
c = a 'Ie bi 
c = c / a; 
c = a 'Ie hi 
c = c / a; 
c = a *' bi 
c = c / a; 
c = a * hi 
c = c / a; 
c = a '* h; 
c = c / a; 
J 

printf ("Done\n"); 

J 
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simply a budgetary one.) 
A word about future processors 

and the 8087: Intel has announced a 
solution to this problem in the design 
of its new 80286 processor, which 
runs at a clock speed different from 
that of its 80287 math coprocessor. 

. According to Intel, the 80286, which 
can execute all 8088 and 8086 instruc­
tions, can execute those instructions 
up to six times faster than the 8086 
(a conservative figure might be four 
times faster). Perhaps soon, the first 
significant digit in our benchmark 
times will be behind a decimal point. 

The sort program in listing 3 is 
designed as a general test of compiler 
efficiency. It uses a random-number 
generation algorithm to produce an 
array of long integers, which are then 
sorted using a quicksort algorithm. 
The Mark Williams CC86 compiler 
won this benchmark by a significant 
margin. 

The Fibonacci number generator in 
listing 4 is a reasonably good test of 
recursive function calls. This bench­
mark, which saw Mark DeSmet C 
barely edge out Lattice C for first 
place, had the tightest performance 
grouping of any of the benchmarks 
run. The Digital Research 68000 C 
compiler performed this benchmark 
in 16.8 seconds, which earned it a 
third place, 7 seconds ahead of DRI's 
8086 C compiler. 

The efficiency of low-level (unbuf­
fered) file I/O (in-put/output) is tested 
by the program in listing 5. It almost 
turned out to be the "unbenchmark:' 
We had to struggle to come up with 
code that most of the compilers could 
handle. The Lattice and Mark 
DeSmet Cs wouldn't run this bench­
mark as it was initially written using 
high-level I/O functions because 
these Cs only support low-level disk 
I/O. When we changed the bench­
mark to low-level operation, Mark 
Williams C dropped out because it 
uses only high-level I/O. 

Originally the program wrote 128K 
bytes onto the disk, but a bug in our 
(beta release) DRI compiler would 
not allow writing of files over 64K 
bytes long, so we changed the file 
size to just under 64K bytes. The 
Supersoft compiler couldn't handle 
the long data types-a problem we 

Text continued on page 94 
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S-tOO World News 
MACROTECH International Corporation 20630 Lassen Street. Chatsworth, California· 213-700-1501 

NOW 1 MEGABY'!'E .MAX FOR ALPHA MICRO 
CHATSWORTH-June 30, 1983-Mike Pelkey, Macro­
tech International President, announced today that a spe­
cial version of MAX" is now running in Alpha Micro 
Systems. 

This special version is available only through Soft Ma­
chines of Champaign, IL. (217) 
351-7199. Howard Ogle of Soft 
Machines stated, "The new 
AM-MAXI runs full speed with 
all three Alpha Sloo machines:' 
Ogle also said, "The AM-MAXI 
is not only the most economical 
memory for Alpha, but the most 
versatile as well. The system is 
even faster with Soft Machines' 
'GO FAST' disk cache utilities:' HOWARD OGLE 

Bob Rubendunst of Soft Machines reports , "Every 
MAX is shipped with software that greatly simplifies imple­
mentation on bank switched systems. Also included are de­
tailed installation instructions and diagnostic programs:' 

Dealer inquiries and orders should be directed to Bob 
at Soft Machines. t.1 

VIRTUAL DISK NOW NONVOLATILE MAX Split Personality 
CHATSWORTH-June 30, 1983-Mike Pel­
key announced today the release of the latest 
addition to the Macrotech product family. The 
B-Board is a multifunction system support 
board, for use with MAX and 128ST memo­
ries. Used with the 128ST, this combination 
creates a complete disk emulation, including 
nonvolatility. The B-Board features include 
battery backup, power fail monitor, and charg­
ing circuitry for on or off board batteries. 

The B-Board functions also include a time­
of-day clock, using a National Semi device for 
hassle free operation. It also gets early warn­
ing at power down, so the time-of-day can't 
suddenly get creative. An interrupt is availa­
ble which can be used to turn the system on 
or off at a preset time. 

On board ROM space accepts the users ' 

MACROTECH Moves 
CHATSWORTH-June 3O,1983-Macro­
tech has moved to larger facilities located 
at 20630 Lassen St., Chatsworth, CA 91311. 
The new phone number is (213) 700-1501. 
"Due to a healthier marketplace and a 
phenomenal demand for the MAX"series, 
larger facilities were necessary. This per­
mits additional staffing, increased produc­
tion, and customer support levels',' said 
Mike Pelkey, President of Macrotech. M 

© 1983 Macrolech International Corporation. 

EPROM based program storage. It can be 
configured to accept one or a pair of any 
EPROM type from 2716 to 27256, in 8 or 16 
bit format. It supports a wake up jump option 
with full or shadowed phantom overlay. 

The ERROR TRAP feature is designed to 
support the parity error detection feature of 
the MAX series dynamic memories. Any acti­
vity on the system's ERROR line causes the 
trap to record the extended address and data 
busses and 20 bits of bus status information. 
Up to 16 events can be trapped; the trap issues 
an interrupt when it's full. 

The B-Board is a logical addition to the 
growing family of Macrotech International's 
no-compromise SIOO boards for no-com­
promise users. r.1 

Virtual Disk for CP/M 86* 
Dan West, West com Systems 

BURBANK-June 30, 1983-Most of the 
CP / M 86* application programs available to­
day fail to take advantage of the possible one 
megabyte address space. Virtual Disk for 
CP/ M 86* will convert this unused space into 
RAM resident disk capacity for greatly im­
proved disk access processing. The easily in­
stalled Virtual Disk 86 software module has 
been added to Macrotech's applications soft­
ware available to owners of MAX" series and 
128ST memory boards. t.1 

Circle 245 on Inquiry card. 

BURBANK-June 30, 1983- "Many current 
operating systems permit MAX"to double as 
both virtual disk and system memory," stated 
Dan West of Westcom Systems. As an example, 
an MP / M 2.1 * system. using MAX-M could be 
configured as a 512K system memory and a 
512K Vdisk. A typical CP/ M 3.0* configura­
tion could be 256K of system memory and up 
to 768K Vdisk. CP/ M 2.2~ of course, only per­
mits a 64K system memory, leaving the bal­
ance for a virtual disk. With MAX", or the 
128ST, both functions can run simultaneous­
ly in a single memory board. M 

PRICE INDEX 
Static Memory 
Dynamic Memory 
24-bit 
Addressing 

SIZE PIN PRICE 

128K 128-ST $1232 
256K MAX-256 $1108 
384K MAX-384 1292 
512K MAX-512 1647 
640K MAX-640 1737 
768K MAX-76B 1B15 
896K MAX-896 1899 
1M MAX-M 1983 

With 16-bit M3 Addressing option, add $91 

Software (provided on 8" disk) 
Virtual Disk for MP/M 2.1* and CP/M 2.2~ 
CP/M 3.0* Bios modules, 
CP/M memory tests $ 25 

Manuals (sold separately) 
128/ST $ 15 
MAX Technical Manual 15 

'CP/ M 2.2. CP/ M J.o, CP/ M 86 and MP/ M 2. 1 are 
registered trademarks of Digital Research Inc . 

Prices suhjcct to l'hangc 



Listing 3: The sorting benchmark. This program creates an array of random long integers, 
then performs a quicksort on them. In this example, the number of elements in the array is 
set by MAXNUM, and the number of times the program is performed is set by COUNT. 

;* sorting benchmark--calls random the number of times specified by 
by MAXNUM to create an array of long integers, then does a quicksort 
on the array of longs. The program does this for the number of times 
specified by COUNT . 

*/ 

#include "stdio.h" 

#define MAXNUM 1000 
#define COUNT 10 
#define MODULUS «long) Ox20000) 

#define C 13849L 
#define A 25173L 

long seed = 7L; 

long random( ); 

long buffer [MAXNUMJ =(0); 

main ( ) 

int i, j; 

long temp; 

printf ("Filling array and sorting %d times \n", COUNT); 
for (i = 0; i ( COUNT; ++i) 

( 

for (j = 0; j ( MAXNUM; ++j) 
( 

temp = random (MODULUS); 
if (temp ( OL) 

temp = (-temp); 
buffer (jJ = temp; 
) 

printf ("Buffer full, iteration %d\n", i); 
quick (0, MAXNUM, buffer); 
) 

prlntf ("Done\n"); 
) 

quick (10, hi, base) 
int 10, hi; 
long base (J; 
( 

int i, j i 

long pivot, temp; 

if (10 ( hi) 
( 
for (i = 10, j = hi, pivot = base (hiJ; i ( j; ) 

( 
while ( i ( j && base (i) 

++i; 
while ( j > i && base (J J 

--j; 
if ( i ( j) 

( 

temp = base (i] ; 
base 
base 

temp base [iJ; 
base (iJ = base (hiJ; 
base (hiJ = temp; 

(iJ 
(j J 

quick (10, i-I, base); 
quick (i + 1, hi, base); 
) 

long random (size) 
long size; 
( 

seed seed' A + C; 
return (seed % size); 

base 
= temp; 

( pivot) 

> pivot) 

(j J ; 

Circle 285 on Inquiry card. -+ 
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Listing 4: The Fibonacci series benchmark. This program tests the efficiency of a compiler's 
recursion by calculating a 16-bit Fibonacci number. 

#lnclude "stdio.h" 

#define NTIMES 10 
#define NUMBER 24 

f* number of times to compute fibonacci value "f 
f* biggest one we can compute within 16 bits *f 

main( ) 
( 

int ii 
unsigned value, fib(); 

printf("%d iterations: " NTIMES); 

for (i = 1; i <= NTIMES; i++) 
value = fib(NUMBER); 

printf( "fibonacci( %d) = %u . \n", NUMBER, value); 
exit(O); 
) 

unslgned fib(x) 
int Xi 

/* c ompute Fibonacci number recursively *f 

if (x ) 2) 
return (fib(x - 1) + fib(x - 2»; 

else 
return (1); 

Listing 5: Disk file lIO benchmark, which sequentially writes a 65,000-byte file on disk. It 
then uses randomly generated long integers (modulo 65,000) as a disk address, from which 
it reads, then writes, a random-length string of bytes. This exercises the file I/O functions 
of the compiler. 

/' file reading and writing benchmark 
sequentially writes a 65000 byte file on disk 
generates random long integers 
uses these modulo 65000 to read and write strings of ODDNUM bytes 
wlth the file handling system of the c package 
the random number generator is set to a specific seed, 
so that all compilers should generate the same code 
*/ 

#define ERROR -1 
#def.i.ne READERR 0 

#define BEG 0 
#define CURR 1 
#define END 2 
#define READ 0 
#define WRITE 1 
#define UPDATE 2 

#define OKCLOSE 0 
#define FILESIZE 
#define COUNT 500 

#define C 13849L 
#define A 25173L 
#define ODDNUM 2 3 
long seed = 7L; 

65000L 

long random ( ), lseek ( ); 

maln ( ) 

int i; 
long j, pos; 
int fd; 
char buffer [ODDNUM + 1); 

if « fd = creat ("test .dat", WRITE» == ERROR) 
abort ("Can't create data file\n"); 

else printf ("File opened for sequential writing\n " ); 

Listing 5 continued on page 94 
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Listing 5 continued: 

for (j = 0; j < FlLESlZE; ++j) 
if (write (fd, "x",l) == ERROR) 

abort ("Unexpected EOF in writing data file\n"); 
if (close (fd) 1= OKCLOSE) 

abort ("Error closing data file\n"); 
else 

printf ("Normal termination writing data file\n"); 
if « fd = open ("test. dat", UPDATE» == ERROR) 

abort( "Can' t open data file for random reading and writing\n"); 
else printf ("File opened for random reading and writing\n"); 
for (i = 0; i < COUNT; ++i) 

{ 

j = random (FlLESIZE); 
if (j < OL) 

j = (-j); 

if (FlLESIZE - j < ODDNUM) 
continue; 

if «POS = lseek (fd, j, BEG» == -IL) 

abort ("Error seeking to random offset\n"); 
if (read (fd, buffer, ODDNUM) == READERR) 

abort ("Error reading at random offset\n"); 
j = random (FlLESIZE); 
if (j < OL) 

j = (-j); 

if (FlLESIZE - j < ODDNUM) 
continue; 

if «pos = lseek (fd, j, BEG» == -IL) 
abort ("Error seeking to random offset\n"); 

if (write (fd, buffer, ODDNUM) == READERR) 
abort ("Error writing at random offset\n"); 

if (close (fd) 1 = OKCLOSE) 
abort ("Error closing data file\n"); 

else 
printf("Normal termination from random reading and writing\n"); 

long random (size) 
long size; 
{ 

seed = seed * A + C; 
return (seed' size); 
) 

abort (message) 
char -message; 
{ 

printf (message); 
exit (ERROR); 

rr, 
{ 'Hli l 
~,,~, ~ 

*AUTO DIAL 300/1200 BPS 
NNJ\NJ 

*VERY COMPACT 

Text continued from page 88: 

could see no easy way around-so it 
sat on the bench. 

Because the Mark Williams com­
piler does not support low-level I/O, 
we compiled a special version of the 
program that has the same algorithm 
but uses high-level function calls 
(tread instead of read, fwrite instead of 
write). We assumed that this would be 
slow but would at least work. Amaz­
ingly, Mark Williams C finished 
third. Scoring a hat trick, Lattice took 
this benchmark as well. 

Let's take a closer look at the com­
pilers (see also table 2). 

Mark Williams CC86 
CC86 has the most professional feel 

of any package we tested. It makes a 
good attempt at full Kernighan and 
Ritchie and Unix version 7 com­
patibility. Of all the compilers, CC86 
is by far the most efficient at using 
buffered I/O functions such as topen, 
tread, and tseek (high-level I/O func­
tions). On the other hand, CC86 
does not support low-level file I/O 
(i.e., block I/O functions such as 
open, read, Iseek). This decreases its 
portability (we couldn't run our low­
level benchmark) but in no way 
reduces CC86's ability to function. In 
fact, CC86's benchmark results in 
high-level I/O compare favorably in 
execution time to the results of the 
other compilers' low-level bench­
marks. 

TheSTARCOM 
$45000 212A COMPATIBLE MODEM 

*BUILT·IN SPEAKER 
*EXCLUSIVE TWO YEAR WARRANTY 
*COMPLETE COMM SOFTWARE AVAILABLE 

TheOSCOM 
$52000 

·The STARCOM Is our latest compact, most technologically advanced, 300/1200 BPS, SUPER INTELLIGENT AUTO DIAL MODEM. The STAR 
COM is our second generation product, utilizing only 3 LSI Chips, packaged in a custom designed reinforced plastic case. With the STARCOM, 
all you need is a modular wall plug: it requires NO TELEPHONE, simply key in the phone numbers from your Terminal or Microcomputer 
keyboard and the Modem will do the rest. 
·The OSCOM is another New Product designed for the OSBORNE<!> Computer User. To simplify its use by providing the necessary communi­
cation software integrated in the Modem, no more guessing as to which Software to use. 
·The SOFTCOM is a Communications Software Package for PC Microcomputer Users. 

M Auauet 19113 C) BYI1! PublicatioN Inc 

We Offer Very Generous Discounts To Our Dealers 
Call and Place Your Order Today 
ORDERS ONLY 1·800·323·2666 

For Information Call 312·459-8881 
INCOMM 

Division of I nterbusiness Corporation 
115 N. Wolf Road 

Wheelin IL 60090 
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TEK 2200 MULTI-PURPOSE 
OSCILLOSCOPES 

THE PERFORMANCE / 
PRICE STANDARD 

Now. Tektronix 60 MHz Performance 
is just a free phone call away! 

These easy to order scopes are 
proof that it's not expensive to 
have advanced, 60 MHz perform­
ance from Tektronix on your 
bench. It's just practical! Feature 
for feature, the Tek 2213 and 2215 
set a price/performance standard 
unmatched among portable scopes. 
And are backed by the industry's 
first three-year warranty on all labor 
and parts , including the CRT 

So advanced they cost you 
less: $1200* for the 2213! $1450* 
for the dual time base 2215! 
These low costs are the result of a 
new design concept that utilizes 

'Price F.O.B. Beaverton. OR. Price subject to change . 

"Three-year warranty applies to 2000 Famity osci lloscopes 
purchased a~er 1-1-83. 

Copyright © 1983 Tektronix. All rights reserved . TTA 371-1 

fewer mechanical parts than any 
other scope . 

Yet there 's no scrimping on per­
formance and reliabili ty. You have 
the bandwidth for digital and analog 
circuits. The sensitivity for low signal 
measurements. The sweep speeds 
for fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

Scope. Three-year warranty.** 
Probes and expert advice. One 
free call gets it all! You can order, 
or obtain literature , through the 
Tektronix National Marketing Center. 
Technical personnel, expert in oscil-

loscope applications, will answer 
your questions and can expedite 
delivery. Direct orders include 
probes, operating manuals, 15-day 
return policy, full Tektronix warranty 
and worldwide service back-up. 

Order toll-free: 
1-800-426-2200 
Extension 83 
In Oregon call collect: 
(503) 627-9000 Ext. 83 

Circle 384 on Inquiry card. 
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Computer Digital Lattice Mark Mark Supersoft 
Feature Innovations Research DeSmet Williams 

Number of 
Passes 3 3 2 2 4 3 

Source for 
Library yes no no no no yes 

8080 Model no no no no yes yes 

Small Model yes yes yes yes yes yes 

Medium Model no yes no no no no 

Compact Model no yes yes no no no 

Big Model no yes no no no no 

Initialization yes yes yes yes yes no 

Bit Fields yes yes yes yes yes no 

Register 
Variables yes yes no yes yes no 

Floating Point yes yes yes yes yes no 

8087 Support yes yes no yes no no 

Overlay 
Manager no yes yes no no no 

Produces 
Assembly no yes no yes yes yes 

In-Line 
Assembly no no no yes no no 

Assembler 
Format nla DRI nla Intel own DRI 

Relocated 
Format own Intel Intel own own nla 

Table 2: Comparison of the features of the six compilers. 

CC86, tailored for production pro­
gramming, is full of features that 
speed up the programming process 
and encourage portability_ For exam­
ple, it includes an extensive library 
(27K bytes) of header source files that 
define commonly used structures, 
operating-system interfaces, and 
memory-allocation conventions. This 
promotes consistency, and thus por­
tability, between C programs within 
an operating system. It also saves 
time because most C programmers 
would otherwise be required to 
generate their own header library. 

The compiler runs four passes that 
may be invoked individually or all at 
once. Its executor program is a good 
example of the package's orientation 
toward saving development time. 
Only CC86 and the DRI package 
allow you to compile and link a pro­
gram in a single command line, 
without resorting to a submit file . Of 
the two, CC86 is the simpler. All the 
defaults are geared toward making an 
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end product, in this case, executable 
object code. To compile and link the 
sieve benchmark, the user types 

cc sieve.c 

This will compile the program sieve.c, 
automatically build a loader directive 
file, and link an executable object file, 
sieve.cmd. 

A wealth of options are available, 
including the ability to compile only 
(without linking), to produce an as­
sembly source, and to use either the 
8080 model (64K-byte total) or the 
small model (64K-byte code, 64K-byte 
data) . Options allow control of disk­
management directives and compile­
time symbol definition, specification 
of stack, and dynamic allocation of 
memory-pool size. A wonderful 
so-called verbose option causes each 
pass to print out special statistics as 
it executes. 
Asse~bly source files (with the ex­

tension .5) can be combined on the 

Small Model: 64K-byte code 
64K-byte data. stack. 
heap 

Medium Model : Unlimited code 
64K-byte data. stack. 
heap 

Compact Model : 64K-byte code 
64K-byte data 
64K-byte stack 
Unlimited heap 

Big Model: Unlimited code 
64K-byte data 
64K-byte stack 
Unlimited heap 

Table 3: Memory allocation for the four 
different memory sizes allowed by Digital 
Research's C Compiler for CPIM-86. 

command line with C source files to 
produce a command file. For exam­
ple, the line 

cc program1.c program2.c program3.s 

would compile the two C source files, 
program1.c and program2.c, into re­
locatable object files, invoke the as­
sembler to generate a relocatable ob­
ject file from the assembly source file 
program3.s, and then link them all 
together into a command file. The 
package also includes a librarian that 
allows you to create a library and to 
add, delete, and list library objects. 
All this saves development time. 

The linker gives you considerable 
control over aligning code and data 
segments and can be passed argu­
ments on the command line, in a file, 
or interactively. The linker has far 
more power than even a systems pro­
grammer is ever likely to require. 

Our major complaint about the 
CC86 compiler is that its assembler 
is not Intel-compatible, which means 
for some applications you must learn 
yet another assembler. Still, this is a 
high-quality, professional compiler 
with good portability, good efficien­
cy, and excellent speed. 

Digital Research C Compiler 
When Digital Research speaks, pro­

grammers listen. Digital Research has 
begun speaking in C. DRI's C com­
piler has arrived, and it is a biggie. 
A three-pass compiler with a ton of 
options, a relocating assembler that 
creates Intel-compatible object code, 
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Cliff Wi lton, President 
The Computer Store 
855 Front Street 

\Vee Softwa re f)istrilmti~ [IlC, 

632 Essex Street 
San Francisco, CA 94 105 

San Francisco, CA 94111 

Dear Cliff: 

Her~' our report on Super Spe11Guard. 
In 1n g how to exp~~ the product to your 
cus omers, there cer~ i s a lot to say. 

~ 
there's the gen ac ' dea that nobody's 

ec. SUpe~llG can help them look perfect 
b racking d wn ha d ' nd typos, transposed 
letters and ev no e st e words. 
Then there's the fact that Super Spe11Guard can 
proof~a la-page report in under a minute. And the 
stat etn hat Super Spe11Guard's vocabulary includes 
20,00 the most commonly used English words. 
Other strengths: the original SpellGuard was named 
INFOWORLD's product of the year. This is the same 
bas ic program, only better. It also works with every 
major word processing sOft~paCkage ' available 
today. And has the afford el price of $195. It 
even ' comes from the makers 0 SuperCa1c. If your 
customers don't have word processing software, you ,can 
always tell them about SuperWr iter, which includes 
Super Spe11Guard. 
I'm looking forward to our ~ to ~ this as 
a product no business ' ShOU1~i~ 

~P.Jer 1y, ( -:- ~ 
-,or K rake~ 

Sales Manager 

tor report: 
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C1 iff Wi lton, ,Pres ident 
The Computer Store 
855 Front Street 
San Francisco, CA 94111 

Dear Cl i ff: 

\Vee Softwa re f)is trib"ti7t11 

Here's a report on Super Spe11Guard. 
In thinking how to explain the product to your 
customers, there certainly is a lot to say. 
First, there's the general idea that nobody's 
perfect. Super Spe11Guard can help them look perfect 
by tracking down hard to find typos, transposed 
letters and even nonexistent words. 
Tj1en there's the fact that Super Spell Guard can 
proofread a 10-page report in under a minute . And the 
statement that Super Spe11Guard's vocabulary includes 
20,000 of the most commonly used English words. 
Other strengths: the original Spe11Guard was named 
INFOWORLD's product of the year . This is the same 
basic program, only better. It also works with every 
major word process ing software package available 
today. And has the affordable pri ce of $195. It 
even comes from the makers of SuperCa1c. If your 
customers don't have word processing software, you can 
always tell them about SuperWriter, which includes 
Super Spe11Guard. 
I'm looking forward to our efforts to promote this as 
a product no business should be without. 

~~cer 1Y"", ~ 
( - ., ~ 
'"""Gr Kraker 

Sales Manager 

By Sorcim'" 2310 Lundy Ave" San Jose, CA 95131' (408) 942-1727 

SSORCIM® 

Sorcim~ SuperCalc~ SuperWriter and Super SpellGuard are trademarks of Sorcim Corporation, 



a linker, a big library, support for the 
8087, support for large amounts of 
memory-this compiler has it all. 

Listing 6: Assembly code generated by Digital Research's C compiler for CPIM-86. The dif­
ference in code among the four models is caused by setting the compiler for different memory­
allocation schemes. 

This is the only compiler tested that 
supports four memory models, 
namely, small, medium, compact, 
and big (see table 3). This is a signifi­
cant advance in the state of the art for 
CP/M-compatible languages because, 
finall)" you are allowed to write real­
ly big, RAM-resident programs in a 
high-level language. The different 
models allow you to select the way 
memory is allocated to the code, 
data, stack, and heap segments of 
your program (the heap is a dynam­
ically allocated data area). 

Small model Medium Model Compact Model Big Model 

(8 bytes) (10 bytes) (12 bytes) (14 bytes) 

mov ax,Ox32 mov ax,Ox32 push ds push ds 
push ax push ax mov ax,Ox32 mov ax,Ox32 
call printf callf printf push ax push ax 
pop es pop es call printf callf printf 

add word ptr sp,Ox4 add word ptr sp,Ox4 

Note the assembly code produced 
by the identical line of C source as 
compiled by each of the four memory 
models. The assembly code in listing 
6 was produced by the following line 
of C source code, which was com­
piled by the DRI compiler: 

8086-type processor can address a 
maximum of 1 megabyte of RAM 
(random-access read/write memory), 
not all machines that can run 
CP/M-86 can hold that much mem­
ory. The ubiquitous IBM PC, for ex­
ample, cannot. On the other hand, 
the Compupro 816 could, theoretical­
ly at least, run an 832K-byte C pro­
gram! (This would require most of a 
double-sided, double-density 8-inch 
floppy disk to hold the object code 
alone.) 

that the peculiar architecture of the 
8088/8086 family makes it awkward 
to take advantage of its 1-megabyte 
address space. Fortunately, the 8088/ 
8086 family from Intel keeps getting 
faster (especially the 80286), so this 
sacrifice of execution speed could be 
quite tolerable. 

Our first benchmark can be com­
piled and linked with the following 
command line: 

drc sieve -asieve 
printf("** WELCOME TO DIGITAL A count of clock cycles required for 

each routine reveals that the code 
would run about 36 percent more 
slowly on the big model than on the 
small (42 clock cycles versus 57). This 
is what people mean when they say 

RESEARCH C ** \ nil); 

The size of the code increased by 75 
percent going from the small model 
to the big model. While the 8088/ 

At a Glance 
Name 

Distributor 

Price 

Mark Williams CC86 C Compiler 
version 1.1.2 

C programming language compiler 

Control-C Software Inc. 
6441 SW Canyon Court 
Portland. OR 97221 
(503) 292-8842 

5500 for compiler, librarian, and 
linker 

Twenty-three options and eight sub­
options (Le., options to the options) 
are available when running the com­
piler. You are allowed to specify the 
memory model desired, use the 8087 

Digital Research C Compiler version Computer Innovations C86 version 
1.0 (beta version) 1.33 

C programming language compiler 

Digital Research Inc. 
POB 579 
160 Central Ave. 
Pacific Grove, CA 93950 
(408) 646-6230 

5600 for compiler, librarian, and 
linker 

C programming language compiler 

Computer Innovations Inc. 
10 Mechanic St., Suite J 
Redbank, NJ 07701 
(201) 530-0995 

5385 for compiler, librarian, and 
linker 

Format 514 -inch or 8-inch CP/M-compatible 514 -inch or 8-inch CP/M-compatible 514 -inch or 8-inch CP/M-compatible 
floppy disks floppy disks floppy disks 

~pe of Complier 

Computer Needed 

Documentation 

Audience 

Produces object code in its own 
relocatable format 

Any computer capable of running 
CP/M-86, MP/M-86, or 
Concurrent CP/M-86 

59-page loose-leaf manual in 
three-ring binder 

Systems and applications software 
developers, C programmers 

98 A ...... 1913 c) BYTE Publlcatlana Inc 

Produces assembly or object code in Produces relocatable object code 
DRI relocatable format 

Any computer capable of running 
CP/M-86, MP/M-86, or 
Concurrent CP/M-86 

167-page manual 

Systems and applications software 
developers, C programmers 

Any computer capable of running 
CP/M-86, MP/M-86, or 
Concurrent CP/M-86 

12-page loose-leaf manual in 
three-ring binder 

Systems and applications software 
developers, C programmers 



With 3M diskettes, your computer never forgets. 
3M diskettes remember everything, every time. Because 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 an,d 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. 
Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 

Circle 390 on Inquiry card. 3M hears you '" 

3M 



math coprocessor, generate or sup­
press source and assembly listings, 
invoke the linker, direct disk 110, and 
more and more. 

DRI has obviously made an effort 
to give its compiler Unix compatibili­
ty. The library contains functions that 
have no place in a CP/M environment 
other than to tolerate C code trans­
ported from Unix . For example, the 
functions chmod and chown, which 
under Unix change the protection 
mode and owner 10 of a file, are 
treated under CP/M as no-op instruc­
tions. This concern about portability 
is a very heartening sign. 

Because this is the compiler DRI 
uses, it would be a force to reckon 
with regardless of its intrinsic merits. 
Fortunately for the industry, the com­
piler is not only serviceable but is a 
dramatic software breakthrough. It 
has broken through the memory bar­
rier that has caused every previous 
CP/M-compatible, 16-bit, high-level 
language to flounder. At last we have 
justification for going to 16 bits, 
namely, space. The new frontier. 
Scotty, start writing code! 

Computer Innovations C86 
C86 by Computer Innovations is a 

three-pass compiler with full Ker­
nighan and Ritchie compatibility, a 
large library of Unix version 7 and 
special machine-dependent functions 
(the largest library of all the compilers 
tested), and support for the 8087 
math coprocessor. The compiler 
package has its own relocatable ob­
ject format and linker and includes 
source code for all library routines. 

The sieve benchmark can be com­
piled and linked by entering four 
lines in succession: 

cel sieve 
cc2 sieve 
cc3 sieve 
cl sieve 

C86 has proven to be a reliable pro­
duction compiler. We have used it to 
produce a number of large commer­
cial programs at Gifford Computer 
Systems; and, though the bench­
marks show that C86 wins no medals 
for speed or compactness, the very 
fact that we are still in the black and 

have a reasonably satisfied clientele 
speaks favorably for it. We may have 
run the other compilers through their 
paces, but we have given C86 the acid 
test . 

Two important features a compiler 
must have in order to be commercial­
ly useful are portability and reliabili­
ty. Neither of these qualities is very 
easily measured in a benchmark. Of 
all the compilers tested, only C86 ran 
all the benchmarks as they were writ­
ten, following Kernighan and Ritchie 
specifications, which indicates a high 
degree of portability. 

As for reliability, that is something 
that can be judged only over time, 
and so it is not really fair to the other 
compilers tested to stress this aspect 
of C86. We know C86 is reliable 
because we have relied on it. Unfor­
tunately, we don't know of any reli­
ability benchmark that reports back 
a bug index or a glitch quotient. All 
we can do is use the compiler as a 
professional tool and see whether or 
not it works. We should point out 
that all significant programs have 
bugs. The last bug disappears only 

------------------------------, when the last user stops running the 
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program. 
To a large degree, reliability comes 

down to support-the willingness 
and ability of the producer to provide 
timely fixes to problems as they are 
discovered. In the case of C86, the 
support given by Computer Innova­
tions has been little short of heroic. 
The introduction to the C86 User's 
Manual states: "If you have any ques­
tions, or problems, please write or 
call. We really do care and will do our 
best to help you. We are usually avail­
able between 9 a.m. and 9 p.m . Mon­
day through Friday, and sometimes 
Saturday and Sunday:' 

Our major complaint with C86 is 
that the interface to assembly lan­
guage is awkward, due to the lack of 
a relocatable assembler. This con­
trasts sharply with the DeSmet com­
piler, which actually allows in-line as­
sembly (a feature we love) . In 
general, the C86 compiler is a solid 
product with a good track record. 
Support is excellent, to say the least, 
and improved versions have been re­
leased regularly. It's good now, and 
it keeps getting better. 



Memorex® Reliability. 
Now You Can Trust It 
Even Longer ... For Years. 

MEMOREX 
A Burroughs Company 

c 1983 Memorex Corpora tion. Memorex is a registered trademark 
of Memorex Corporation 

Memorex's new 5 
year warranty on our 
flexible discs gives 

you more protection 
and value-at no 

extra cost. It's what you've 
come to expect from the leader 
of computer media products 
for the past 22 years. 

Memorex's " Is It Live or Is It 
Memorex?" means quality. Qual­
ity that makes Memorex the first 
choice of millions of computer 

customers. Quality that keeps 
Memorex discs working flawlessly 
on personal and business com­
puters-like Atari , Apple, Com­
modore, IBM, Osborne, Radio 
Shack (TRS-80) and most others. 

Your computer data is critically 
importantto you-and to us. Use 
the flexible disc you can trust 
longer. Use Memorex. See your 
dealer or distributor today. Orcall 
(800) 538-8200 for the one 
near you. 



At a Glance 

Name Mark DeSmet C Development Package Lattice 8086/8088 C Compiler 
version 1.5 version 1.03 

Supersoft C Compiler 
version 1.1.5 

~ of Software 
Package C programming language compiler C programming language compiler C programming language compiler 

Distributor C Ware 
1607 New Brunswick Ave. 
Sunnyvale, CA 94087 
1408) 736-6905 

Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 
1212) 860-0300 

Supersoft 
POB 1628 
Champaign, IL 61820 
1217) 359-2112 

Price 5100 for compiler, assembler, linker, 
and visual editor 

5500 for compiler, librarian, and linker; 
5395 for linker with overlay manager 

5250 for compiler; assembler and 
linkerlloader not included 

Format 5 Y. -inch or 8-inch CP/M-compatible 
floppy disks 

5!4 -inch or 8-inch CP/M-compatible 
floppy disks 

5!4 -inch or 8-inch CP/M-compatible 
floppy disks 

~pe of Complier Produces Intel-compatible relocatable 
object code 

Produces Intel-compatible relocatable 
object code 

Produces DR/-compatible 
assembly language 

Computer Needed Any computer capable of running 
CP/M-86, MP/M-86, or 

Any computer capable of running 
CP/M-86, MP/M-86, or 

Any computer capable of running 
CP/M-86, MP/M-86, or 

Documentation 

Concurrent CP/M-86 

106-page manual with 
snap-on binding 

Concurrent CP/M-86 

175-page, stapled manual punched 
with three holes 

Concurrent CP/M-86 

81-page loose-leaf manual 
in three-ring binder 

Audience Systems and applications software 
developers, C programmers 

Systems and applications software 
developers, C programmers 

Students interested in learning 
about assembly source 
libraries for C 

Mark DeSmet C88 
The C88 compiler by Mark DeSmet 

offers a stunning amount of bang for 
the buck: the $100 C88 development 
package is loaded with excellent fea­
tures. The compiler conforms almost 
fully to Kernighan and Ritchie and 
has support for the 8087 math pro­
cessor. An additional feature that is 
a great convenience for system pro­
grammers is support for in-line as­
sembly-language code, using the 
#asm control. Also included is an 
Intel-compatible assembler, a fast 
linker, and a rudimentary librarian. 
And that same $100 also gets you a 
screen editor called SEE with a 
cursor-control library. 

This compiler does not have the 
maturity and finesse of the Mark 
Williams C, but it is useful, it com­
piles faster than any of the others 
(probably because it has only two 
passes), the code it produces is fast 
and compact, and the package is very 
inexpensive. It is an ideal introduc­
tion to C programming if you want 
to get the feel of a real, full-feature C 
compiler but don't want to have to 
choose between C and a trip to 
Europe. If you're toying with the idea 
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of taking up C, this is the way to go. 
C88 does have some drawbacks: 

being a two-pass compiler, C88 can­
not resolve references to structures 
and data types unless they have been 
previously initialized. Some high­
level I/O functions such as fread, fwrite, 
and fseek are not included. Also, the 
librarian is primitive (it doesn't let 
you delete routines, only add them). 
These are by no means fatal flaws. We 
have completed some major produc­
tion work using C88 and have been 
delighted with the extent to which its 
fast compilations speed up develop­
ment time. 

The sieve benchmark can be com­
piled by typing 

CBB sieve 

An executable object file is created by 
typing: 

BIND sieve 

Using a submit file on a memory 
drive, the sieve program was com­
piled, linked, and run in 10 seconds! 

This compiler's price tag of $100 is 
startling and may, unfortunately, hurt 

its sales. It might be difficult to con­
vince dealers to carry this compiler 
because the profit on a $100 sale bare­
ly pays for one invoice and one sup­
port call. Also, a low price is often 
associated with poor credibility. We 
. are not recommending that C Ware 
raise its price, we are recommending 
that people buy the compiler-look 
at the benchmark results. The Mark 
DeSmet C compiler consistently took 
second place, except when it took 
first. 

Lattice 8086/8088 C Compiler 
The Lattice compiler may be the 

one for you if you need code that 
really flies. Using the Olympic scor­
ing system, Lattice was the overall 
winner in our benchmark speed 
trials (three golds, a silver, and a 
bronze). The powerful two-pass Lat­
tice compiler supports full Kernighan 
and Ritchie (with the exception of 
register variables as of now) and pro­
duces Intel-compatible relocatable 
object code. This code can then be 
linked using Plink86, a remarkably 
versatile linkage editor from Phoenix 
Software Associates. 



Plot 
• your next meeting 

yourself. 
Read how 2 pens can become 
your best presentation tools. 

Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 

Now you can use your personal 
computer to generate your own presen­
tation charts, graphs, and pie charts. 
How? Simply add on the new high 
quality, low cost HP 7470A 
Personal Computer 
Plotter. "-

The 7470A helps you ~ 
save time and save money, and ~ 
lets you communicate quickly, accu­
rately and effectively. 

Quicker understanding. 
Data, when visualized graphically, becomes information 

fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But asking your staff 
to produce the graphics man­
ually for your next presenta­
tion doesn't ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 7470A plotter does 
the communicating for you . 
Quickly. Logically. And with 
off-the-shelf software avail­
able from most HP dealers. 

Fast and pretty. 
The 7470A gives you high plotting speed with excellent 

line quality . .. faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk . And it does it 
for only $1,575. (U.S.A. domestic suggested retail price.) 

Count on it. 
The 7470A is built the Hewlett­

Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 

customized integrated circuits 
that ensure reliability. 

Pen pals. 
The HP 7470A has 

~ -- two single-pen stables. 
Simple pen changes give you 

multi-color plots in your choice of ten 
coordinated colors. Pens are automatic­
ally capped and stored. 

An option you'll want, too. 
For only $95, you can also get a 17057 Overhead 

Transparency Kit that turns your plots into transpar­
encies for overhead projectors. For "I need it tomorrow 
at 9:00 A.M.!" meetings , it's a necessity. 

Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 

Mail the coupon below and we'll send you-absolutely 
free - a sample plot , a more detailed brochure, and a 
sample overhead transparency. 

Then . . . stop in at your nearest Hewlett-Packard 
Dealer. See the HP 7470A in action . Once you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations . 

When performance must be measured by results 

r /in- HEWLETT 
~~ PACKARD 

~------------------------~ I Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. I 
I Name Title I 
I Company I 
I 

Address I 
City, State & Zip ____________________________________ _ 

I Phone Number ( I 
I My computer is I 
• Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 -Attn: Nancy Carter 11203 BTB • --------------------------Circle 305 on Inquiry card. BYTE AUSUJIl983 103 



~PURCHASING AGE 
has made some changesl 
What's new? • New telephone number. • New address closer to our 
Si licon Valley suppliers. • New corporate structure . 

What's the same? We still act as your buying agent, buying micro­
computers, peripherals and software for you at wholesale prices. We 
still can buy 6,600 different products for you-all equipment is new, 
with full manufacturer's warranty. 

Call us for your net price on any product not listed. 
COMPUTERS Your Net COMPUTERS YOpurr"cNeet PRINTERS 

Price 
Your Net 

Price 

Alpha Micro 1000VFF 
Alpha Micro 1000VWF 
Alpha Micro 1042V, 

$5,060 IBM compatlbles a. peripherals 
6,957 Corona portab le 2.255 

Anadex 950 1A. 2.7K but . 1.300 
Brother. para llel. daisy 783 

128K, 32 meg. 
Alios 8000·10 
Altos 8000-12 
Altos 580·10 
Altos 5-15D. MP/M 
Altos 5-5D. MP/M 
Compupro GodboutTM 

15,433 
5.499 
6.599 
4.779 
2.100 
3.950 

Sys. 8 16/A - 4.200 
Sys. 816/A. Ram21 - 4.275 
Sys. 816/C . Ram21- 6.733 
Sys. 816/0' 10,321 
Sys. 816168K' 6.632 
• completely assembled 
M-Orlve-H 1,250 
68K 513 
CPU·Z 6 Mhz. 258 
Ram 21. 128K. 12 Mhz. 807 
Disk 2. hard disk contr. 586 
Pragmatic 20 meg. 2.990 
Pragmatic 40 meg. 4,686 

Eagle II 1.575 
Eagle 1620 2.999 
Eagle 1630 4.699 
Eagle P.C. 2.699 
IBM compatibles & peripherals 

Amdek Color III monitor 429 
AST MG-064SPC 277 
Ba by Blue 525 

Columbia system 2,779 
Davong 5 meg. H.D. 1.249 
Diablo 630 API 1.775 
NEC 3550 1,920 
Seattle CALL 

Morrow MicraD. MD·2 1.245 
Morrow MicroD. 1.6 meg. 1.631 
NEC 16 bit APC HO·3 2.999 
NEC APe WP2 (HO-31 5,775 
Northstar Ad va nta ge 2.324 
Northstar Ad v. w/15 meg. 4.649 
Onyx CALL 
Pied Piper I 1.055 
Sage II 3.410 
Sage IV w/15 meg. 5.890 
Sanyo 1000 w/sotfWare 1.540 
Seattle Gazelle. h. disk 5.970 
Televldeo TS-802 2,598 
Televideo TS-803 2.027 
Televideo TS-806 5.143 
Televldeo TS-1602G 3.448 
Televid eo TS- 1602GH 5.385 
Vector 4-20 3.637 
Vector 4-30 4.547 
Vector 4-40 4.961 
Victor 9000 s.S. 2,874 
Zenith ZH 00-21 2,525 
Zenith ZH 10·22 3.099 
Zenith ZH 20·22 3.176 

C . lloh, F-10, daisy 1,200 
C. lloh 8610. par. 999 
Da isywriter 2000 48K dsy. 1.150 
Diablo 620, 25 cps, daisy 890 
Diablo 630. daisy 2.045 
Gorilla Banana. 50 cps. 199 
IDS Prism 132 all opts . 1.430 
NEC 3510 1.46B 
NEC 7710 2.094 
Okidata 92. parallel 510 
Okidata 93 wltra c tor 913 
Okidata 84. parallel 1.024 
Qume 11 /40+ wllnt'facel ,359 
Tally 160L. w/tractor 789 
Texas Instr . Tl810 basic 1.240 
Texas Instr. Tl810lQ 1,789 
Toshiba P1350 1,673 
Transtar 130 693 

OTHER PERIPHERALS 
Amdek Color II monitor 610 
Corvus 18.3 meg. 3,423 

w/mirror 3.995 
Hayes Smart modem 1200 535 
Houston Instr. OMP-42 2,321 
Morrow 20 meg. w/contr . 3.650 
Qume QVT 102A term. 542 
Qume QVT 1 03G term. 708 
Televideo 925 term. 744 

Prices subject to cha nge without notice. B-83·8 

The Purchasing Agent Philosophy, Part 2: 
• Don't delay buying a computer just because a new development 
has been announced and will be out soon; this condition will always 
exist and you will never buy a computer. 
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THE 
PURCHASING 
AGENT, INC. 
574 Weddell Drive, Ste, 5 
Sunnyvale, CA 94089 
(408) 744-0646. 
Open Monday thru Friday, 8-5 PST 

Circle 329 on Inquiry card. 

The library included with the com­
piler implements a large subset of the 
~nix version 7 C library and contains 
a number of useful non-Unix func­
tions as welL Because the library 
does not include the buffered I/O 
functions fread or fwrite, we were 
unable to run the high-level file I/O 
benchmark. 

Our sieve program can be compiled 
by entering 

Ic1 sieve 

followed by 

Ic2 sieve 

Linking the sieve program with 
Plink86 is a little trickier. You type 

Plink86n 

then, when the => (prompt) ap­
pears, you enter the following lines 
(without waiting for any intervening 
prompt): 

output sieve.cmd 
section code group pgroup 
file c, sieve 
section data max 1000h group dgroup 
lib le.lib 

The Plink86 linker is not the sim­
plest linker we have ever seen, but it 
appears to be able to do everything 
except write articles. One reason link­
ing a C program with Plink86 is so 
complex is that unlike, say, the Mark 
Williams linker, Plink86 is a general­
purpose product and so its defaults 
are not designed to make it easy to 
link CP/M-86-compatible C 
programs. 

A great advantage to using the 
Plink86 linker is that its extended ver­
sion (which costs an additional $395 
above the price of the standard com­
piler/linker package) has a trans­
parent overlay manager for creating 
programs with more than 64K bytes 
of code (the most code possible with­
out using overlays). This feature 
allows you to create programs that 
will load library routines from disk as 
needed during program execution. 
The Digital Research compiler is the 

CIrcle 56 on l nqulry card. --+ 



ProceIIor .. .. . .. . .. . .. .. .. .. ... Inlel 8088 
Software .... ...... ...... .. ...... MS DOS 
· . . . . . . . . . . . . . . . Advanced Basic (MIcrosoft) 
· . . . . . . . . . . . . . . Advanced User Interface" 
Memory ...... . .. . .. . .. . . 256K lJaer Ram" 
Drtves . . . . . . 51/4",3201< byteS, IBM compattble 
· .. ... . . : . . ... VIrtual Ram Disk (Up to 160K)' 
Display System . .. .. . .. 7" Non-glare amber 
· ... ... ... ... Graphics - IBM PC compattble 
· . . .. .. .. . .. . .. Full SO x 25 character format 
· .. . . ... . . . Auto screen off for prolonged life 
Seltal Port •. •.......... . . •. •.. • RS 232C" 
. . ..............•... •.••.....•. RS423" 
Parallel Port . ... CentronlcsllBM compattble" 
Other Features .. •. TIme and date clock wHh 

battery back-up" 
· ....... AddHionaI video output for external 

monitor" 
"1bese extras worth over $1000. 

11. ____ .11 __ J rL ____ 11 T 
11.3" 

~ 

(

28r 

Drtve .... .. . .. . . . Additional 5114" 320K drive 
Comn,unlcatlon .... .. . IN:TOUCH telephone 

management system 
. .... . .... ... Bultt In 300 baud modem (103J) 
.. . . . ' . . . . . .. . . . . .. . ... ... . . Direct connecl 
Acousttc Cups . . . . . . . . Uses Inlemal modem 
Expansion Chassis . .. . 5 or 10MB of hard disk 
.... .... .... .... .. ..... Up to 7 slots for IBM 

compattble cards 
CGnylng case .... .... . Attractive case with 

accessory pockets 
MuHlplant • •.. • •.. .• •. • Hyperlon enhanced 
123 t ........ ... .. ..... Hyperlon enhanced 
IN:SCRiBE .... . .. .. .. .. .. .. Word processor 

tVlsl Cole Is a trademark of Vlslcorp 
tWord Star Is a trademark of Mlcropro 
Intematlonal, Corp. 

tOOta Base Ills a trademark of Ashton Tate 
, tMulHplan Is a trademark Qf Microsoft Corp. 

t 123 Is a trademark of Lotus Development Corp. 

T 
• 8,8" 

"r 



only other one tested that supports 
overlays. 

Though this overlay technique 
generates programs that will run 
more slowly than the RAM-resident 
code supported by the Digital Re­
search compiler, it does have the ad­
vantage of conserving memory use, 
which can be especially important in 
a multiuser MP/M-86 system. Even 
this sacrifice in speed can be mini­
mized if overlays are restricted to a 
program's seldom-used options, in 
which case, overlays would allow an 
application program lots of conve­
nient extras that might otherwise 
have been eliminated due to lack of 
space. 

We have maintained a polite silence 
concerning the documentation that 
comes with the other compilers. With 
lattice, we have to say that the docu­
mentation is superb. Only DRI even 
comes close. 

In general, the lattice compiler is 
a sophisticated, high-performance 
package that appears to be well 
suited for development of major ap­
plication programs. It is unfortunate 
that the CP/M-86 version of lattice 
was released only recently, so we 
have not been able to use it in pro­
duction work. The benchmarks, on 
the other hand, speak for them­
selves. lattice is a real performer. An­
nounced improvements are a debug­
ging facility, support for register 
variables and for the 8087 math 
coprocessor, and an additional level 
of optimization for speed (this should 
be interesting, because lattice al­
ready seems to be the fastest). 

Supersoft C 
The Supersoft C compiler was 

unable to run three of our five bench­
marks due to its failure to support the 
long data type. We were actually re­
lieved that Supersoft had this failing 
because the process of producing ex­
ecutable code through the Supersoft 
compiler is like pulling teeth. 

The great problem with the Super­
soft C compiler package is that it has 
neither a linker nor a library-search 
feature. This means that to compile 
a program easily, you must include 
all library files (either on the compiler 
command line or with an #include 
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statement in the source file). This will 
ensure that all necessary library rou­
tines will be compiled with your 
code. It also ensures that all un­
necessary library routines will be com­
piled with your code, thereby result­
ing in an enormous object file. 

To create a smaller object file, you 
must cull the specific library func­
tions required by your program from 
the Supersoft library source files, as 
well as extract the library functions 
called by those functions. You then 
use your favorite editor to patch all 
these together into a single file and 
include this new file when you com­
pile your program. 

In the two benchmarks we ran, we 
used the CRUNT2.C library module in 
toto and an editor to extract from the 
FORMATIO,C module the source code 
for printf. We then extracted the rou­
tines that printf called and included 
them all in a library we called printf,c. 
We compiled the sieve program with 
the following commands: 

cc sieve,c crunt2,c printf,c 
cod2cod sieve,cod 
c2i86 sieve,u 

This created assembly source code, 
which we assembled with the Digital 
Research assembler ASM86 using the 
following command: 

asm86 sieve 

This produced an object file of type 
,H86, which we fed to the CP/M-86 
loader, GENCMD, to produce an exe­
cutable file called SIEVE,CMD, We did 
this by typing 

gencmd sieve data[xfffJ 

Compared to the other compilers 
tested, the compilation time of the 
Supersoft product seems to be for­
ever. More precisely, it is 47 times 
longer than the DeSmet compiler. A 
saving grace of the Supersoft com­
piler is that it gives the complete 
source for its library-a feature 
shared only by the Computer Innova­
tions compiler. 

The Elusive Ideal of Portability 
Though portability is one of the 

most prized characteristics of C, we 
were surprised at how difficult it was 
to find code that would run on all six 
of the compilers. Most surprising was 
that the five compilers we considered 
the most significant had only 14 
library functions in common. This is 
despite the fact that some of these 
compilers include as many as 100 
library functions. No two compilers 
handled direct movement of data that 
was bound for memory in exactly the 
same way, and, as might be expected, 
the compilers had little in common 
regarding the handling of functions 
dependent on either the processor or 
the operating system. 

As we stated earlier, our attempts 
at writing a routine to test disk 110 
were futile, If program portability 
within one operating system was a 
problem, transporting C programs 
from another operating system to 
CP/M promises to be especially 
thorny. For example, a severe incom­
patibility exists between CP/M and 
Unix. The exact length of a CP/M file 
is known only to within 128 bytes, 
whereas the length of a Unix file is 
known exactly (it has l-byte "granu­
larity"). This means that any C pro­
gram written for Unix that relies on 
the operating system to provide the 
exact length of a file will be impossi­
ble to transport to a CP/M environ­
ment without a significant rewrite. 

On a more upbeat note, we were 
startled not just by the large quanti­
ty, but the extremely high quality of 
C compilers already available for 
CP/M-86, By the time this article ap­
pears, four more compilers should be 
available from Aztec, Telecon, White­
smiths, and Epsys. Sounds like C is 
here to stay .• 

Jerry Houston is vice-president of marketing at 
Gifford Computer Systems (1922 Republic Ave" 
San Leandro, CA 94577), He was fonnerly head 
of the technical departments at Computer M1lrketing 
Associates, Morrow Designs, and Compupro, 

Jim Brodrick, who holds a doctorate in bio­
chemistry from the University of California at 
Berkeley, is on the software research and develop­
ment staff at Gifford Computer Systems, He has five 
years of experience as a C programmer and has writ­
ten a C compiler for CPIM-86, 

Les Kent is manager of research and development 
at Gifford Computer Systems, He was fonnerly chief 
production programmer at Morrow Designs and is 
an authority on the Unix operating system, 



BASF QUALIMETRIC'M 
A TOTALLY NEW DIMENSION OF QUALITY 

From BASF comes a totally new 
level of excellence in magnetic 
media - the Qualimetric stan­
dard, a standard so advanced 
that BASF FlexyOisks® are confi­
dently backed by an extraordi­
nary new Iffetime warranty. * 
The Qualimetric standard is 
maintained without compro­
mise through every step of BASF 
design, production, if.lspection, 
anq testing ... reflecting an 

. c.mwaverinf/ BASF commitment 
. to media fkie/ity and durability. 

Our FlexyDisk jacket incorpo­
rates a unique two-piece liner 
that not only traps damaging 
debris a the media 
surface, 'Ut;l',t A II'I;:'U 
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VisiCalc® was a swell idea 
for then. 

The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet, calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful. 
Make comparisons. Compare Multiplan to any of 
the earlier electronic worksheets. We've given you some 
"prompts" above. 
Compare learning time. Multiplan's tutorial book brings 
you up to .speed. Fast. But Multiplan doesn't stop there. 
Multiplan's On-line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem, 
right on the screen. 
Compare ease of use. All Multiplan prompts are 
full length words or phrases. And Multiplan provides 
"naming;' the ability to assign a plain English name to any 
'Based on features in releases VC·202 BO·AP2 and VC·156YO·IBM 
of VisiCalc on the Apple II and IBM·PC respectively. 

cell or area . "Gross Profit = Sales-Cost" rather than 
"AA44=AZ23-BK154:' Which means you can work 
more intuitively. And faster. 
Compare utility. Multiplan lets you link related work­
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 
any region, and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 
Compare reports. Not just the work you can do, but the 
way you can present it. Multiplan's flexible formatting 
options allow you to produce presentation-quality reports . 
And its sorting capability lets you sort by either alpha­
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 
sold and conveniently rank by sales performance. The 



Multiplan'" is a great idea 
for now. 

result is a more meaningful and useful presentation of data. 
Compare availability. With Multiplan, you're not 
limited to a single range of computers. Multiplan is avail­
able for Apple® and for microcomputers that run 
MS""-DOS, XENIX:" or CP/ M-80® operating systems. 
Multiplan supports both 40- and 80- columns on the 
Apple II. 
Compare the source. Microsoft was the world's first 
microcomputer software company. Today, Microsoft 
software is running in well over a million installations, 
worldwide. Languages. Utilities. Business programs. All, 
maintained at the state-of-the-art. 
Compare for yourself. Drop into your computer store. 
Compare Multiplan's powerful. user-oriented features 
to any electronic worksheet on the market. If you've 
been using VisiCalc, Multiplan's ability to directly utilize 
your VisiCalc files lets you easily upgrade to Multiplan. 
And that's just another of the many features designed 

to make Multiplan the electronic worksheet for 
now. And years from now. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 
Microsoft IS a regis­
tered trademark. and 
Multiplan. XENIX. and 
MS are trademarks of 
Microsoft Corporation 
For product or 
dealer information. call : 

DEPARTMENT NO. 31 
1-800-547-3000. 

In Oregon. call collect: 503-244-5500. 

/ 

/ 



Five C Compilers for CP/M-SO 
Find out which is fastest, which is standard, and which is easiest 

to use 

Choosing a C compiler is not a 
trivial task. That is clear to me after 
spending several weeks comparing C 
compilers for 8080-family microcom­
puters running under the CP/M-80 

Aztec 

Kernighan and Ritchie complete x 
Kernighan and Ritchie standard 

library x 
source for library x 
source for run·time routines x 
separately linkable modules x 
preprocessor arguments x 
intermediate assembler file x 
in·line assembly language x 
1/0 redirection x 
library manager x 
debugging aids 
floating· point arithmetic x 
M80·compatible code [2) 
requires CP/M 2.0 
system size required (kilobytes) 56 
disk space required (kilobytes) [1) 134 
size of manual (pages) 86 
list price $199 

by Christopher O. Kern 
operating system. I found that there 
is considerable variation in the time 
required to compile programs, the 
speed with which compiled pro­
grams run, and the size of the ex-

80S CI80 Telecon Whitesmiths 

[6) 

x x x 
x x x 
x [4) x 
x x x 

x x x 
x [5) 

[2) x x x 
x x 
x x 

[3) x 
[2) 

x 
40 48 48 60 
55 58 81 260 

185 35 16 >300 [7) 
150 49.95 200 700 

[1) Minimum for compiling and linking a program 
[2) Optional 
[3) No native floating point; supplies library functions to provide long and floating-point arithmetic 
[4) With Microsoft M80/LBO relocating macroassembler (not supplied) 
[5] Assembly-language source files can be combined with C source files at compile time 
[6) Follows Unix version 6 rather than version 7 compiler 
[7) Includes manual pages for several operating systems 

Table 1: Summary of the features of the C compilers. 
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ecutable machine code that is pro­
duced. The compilers I tested were 
Aztec C version 1.05G, BDS C ver­
sion 1.5, Cl80 C version 2.0, Telecon 
C version 2.7, and Whitesmiths C ver­
sion 2.1 (see "At a Glance") . I have 
summarized the features of these 
compiler packages in table 1, and I'll 
discuss my impressions of them in­
dividually in this article. 

About C 
The C programming language is a 

natural for 8-bit computers. C is con­
siderably more powerful than assem­
bler but still permits access to most 
of the host computer's basic machine 
operations. It is simple enough to be 
completely implemented for a com­
puter with a limited instruction set 
and a relatively small main memory. 
It is potentially quite portable 
because it interfaces to the host com­
puter through a standard input­
output (I/O) library. And it's easy for 
amateurs like me to learn. 

The Test Programs 
I decided at the outset that there 

were at least four major tests I wanted 
to perform on each compiler. The first 
test was for efficiency in accessing 



THE CONCEPT DISPLAY TERMINAL 
VT100 comp.tlbillty Is on. thing, but .Ight p.g.s of m.mory, 
progr.mm.bl. function k.ys, windowing, multi pl. comput.r c.p.bllltl.s, 
ANSI st.nd.rd conform.nc •...• nd VT100 comp.tlbillty Is som.thlng .Is •. 
Only from Hum.n D.slgn.d Syst.ms. 

A good news/great news story from Human 
Designed Systems. 

designed to improve the effectiveness of slow­
speed applications; by enabling users to create 
true windows within display memory; by 

First the good news. The concept AVT display providing programmable function keys which 
terminal gives you everything you need in an transmit data and/or execute terminal 
80/132-column ANSIIVT100-compatible display commands; by providing up to three additional 
terminal. And at a very competitive price. communications ports for connection to other 
Now the great news. The concept --------. peripherals and computers; by 
AVT display terminal provides an 812 I 5* providing flexible user networking 
exciting, new set of capabilities that functionality for use in a wide range of 
lets you do much more. Without different applications, including 
changing the price. multiple computer connections; and 

by doing much more. 
It starts with ANSI standard conform-
ance, DEC software compatibility, and VT100 compatibility arid ANSI 
80/132-column capability, and extends that even standard conformance. Add it to the concept 
further by offering eight pages of display display terminal's 132-column performance, in 
memory to relieve the interactive user of the ASCII or APLIASCIl models, with multiple 
need to generate unnecessary hardcopy computer capabilities, windowing, 
printouts and to provide the application programmable function keys, multiple pages of 
developer with a powerful tool for applications memory, and much more, and you can see why 
requiring multiple formats and storage of large Human Designed Systems has given terminals a 
volumes of text; by enabling users to new meaning ... and that means true economy. 
permanently configure a terminal for their needs human designed systems, inc. 
or applications; by providing functionality 3440 Market Street, Philadelphia, PA 19104 

215-382-5000 Circle 195 on Inquiry card. 



automatic variables, which come into 
existence only when a particular 
function is entered. As soon as the 
function is exited, the variables are 
discarded. In other words, automatic 
variables exist while the function they 
belong to is actually executing. They 
are a problem on an 8-bit computer 
because of its shortage of registers 
and its limited addressing modes. 

A good choice for this test was the 
Sieve of Eratosthenes program for 
generating prime numbers that Jim 
and Gary Gilbreath used in their ar­
ticle "Eratosthenes Revisited: Once 
More Through the Sieve" (see the 
January 1983 BYTE, page 283). It has 
quite a few variables, which are con­
stantly being juggled among machine 
registers so that arithmetic and logical 
operations can be performed on 
them (see listing 1). To make the test 
as pure as possible would require 
moving the array of flags into the 
function proper, i.e., making the ar­
ray an automatic variable instead of 
an external one . . 

The second test I wanted to per­
form was to measure the efficiency of 
each compiler in coding function 
(procedure) calls. Because good C 
style encourages the use of many 
small functions instead of a few large 
ones, I wanted to see how much 
overhead was associated with enter­
ing and leaving a function. 

To do that, I wrote a program to 
compute a Fibonacci series recursive­
ly. The Fibonacci function, F(x), is de­
fined as: 

F(x) 1 for x :5 2 
F(x) F(x-1) + F(x-2) for x > 2 

(see listing 2). Because only one vari­
able is involved and relatively little 
processing is performed on it, the 
Fibonacci program is a good test of 
function overhead. 

Many C programs read or write a 
file one character at a time. Because 
most operating systems won't let you 
do that, at least not efficiently, the 
standard library supplied with each 

Listing 1: The prototype of the primes program, which was written in the version of C 
described by Kernighan and Ritchie; it generates primes using the Sieve of Emtosthenes method. 
The progmm's purpose is to test the compiler's efficiency in using automatic variables. This 
is the basic version of the program that was tried on all the compilers; some modifications 
were necessary to get it to run on each one. 

A> 
A>type sievel.c 
SIEVEl.C? 

A>type b : sievel.c 
.include "stdio.h" 

.define SIZE 8190 /* size of number array */ 
• define FALSE 0 
'define TRUE 1 

char flag[SIZE + 1]; 

main( ) /* compute primes using sieve of Eratosthenes */ 
( 

int i, j, k, count, prime; 

printf("lO iterations: "); 

for (i - 1; i <- NTIMES; i++) 
count ... 0; 
for (j - 0; j <- SIZE; j++) 

flag[j] = TRUE; 
for (j - 0; j <- SIZE; j++) 

if (flag[j] -- TRUE 
prime = j + j + 3; 
for (k = j + prime; k <- SIZE; k +- prime) 

flag[k] - FALSE; /* discard multiples*/ 
count++; 

printf("\cl primes.\n", count); 
exit( 0); 
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of the C compilers includes several 
functions to perform buffered 110 (in­
put/output) . 

Here is how it works: a file is read 
into a buffer in relatively large 
chunks. Then it is parceled out to the 
program byte by byte. In writing to 
a file, the process is reversed: the file 
is assembled in the buffer 1 byte at 
a time. When the buffer becomes 
full, it is "flushed'!...-written out to the 
disk in a single, relatively efficient 
operation. 

My third test program simply 
copies its input to its output (see list­
ing 3a). I knew that the results of this 
test would in large part reflect the size 
of the buffers used by each compiler. 
As a rule, the larger the buffer, the 
faster the program would run; but 
the results indicate that other factors 
are at work as well. 

Finally, I wanted to see how each 
compiler package performed in han­
dling strings. Strings in C are just ar­
rays of characters, delimited by a 
single null or zero byte. Internally, 
each character is represented by an 
offset to a pointer variable. The vari­
able points to the starting address of 
the string in the computer's memory. 

Pointers are used quite a bit in C 
programming, much as they are in 
assembly programming, and in sharp 
contrast to languages like BASIC and 
Pascal, which can operate on strings 
directly. In C, several crucial library 
functions perform basic operations 
on strings, such as measuring or 
comparing them . 

I used a program to sort lines of text 
alphabetically to test each compiler's 
string-handling ability. The only 
problem was how to read the test 
data into the program. To eliminate 
any variation among the packages in 
performing file 110, I decided to have 
the program take its input from the 
console (see listing 4 on page 121). 

But instead of typing in the lines by 
hand-which obviously would have 
injected an uncontrollable variable 
into the test procedure-I read them 
from a file using Microshell. Micro­
shell is a replacement CP/M-80 com­
mand interpreter that allows the "re­
direction" of console input. In effect, 
the program thinks it is getting its in­
put from the console when in fact it 
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is getting it from a file. (See my re­
view, "Microshell and Unica: Unix­
style Enhancements for CP/M:' 
December 1982 BYTE, page 206.) Be­
cause Microshell performed the file 
I/O, the time required to read the data 
was the same in all the tests. 

All the prototype test programs 
were written to conform to the stan­
dard set out in The C Programming 
Language, by Brian W. Kernighan and 
Dennis M. Ritchie (Prentice-Hall, 
1978). This is the ''bible'' of C pro­
gramming and a fine tutorial intro­
duction to programming in general. 
All the compilers tested cite it. As it 
turned out, only one-Aztec C­
really followed it. 

The Method 
As each compiler arrived, I tried it 

out on each of the prototype test pro­
grams. Usually I had to make some 
changes to get the programs to com­
pile. Only the Aztec compiler ac­
cepted all the prototype code without 
modification. 

The copy program would not work 
with the BDS compiler because the 
file I/O functions in the BDS library 
are nonstandard (see listing 3b). Both 
the copy and sort programs had to be 
changed before they could be com­
piled with C/80 because the CIBO lib­
rary does not include the common 
string comparison and measurement 
functions. 

The Telecon compiler surprised 
me. It couldn't handle the addition of 
two constants in the subscript of an 
array declaration (e.g., array[SIZE + 1]) 
such as that used in the primes pro­
gram. And the Whitesmiths compiler 
until recently came with its own idio­
syncratic "standard" I/O library; as a 
consequence, all the programs 
needed minor changes (see listing 3c 
for an example). [Editor's note: White­
smiths has fixed this by offering an addi­
tional Unix-compatible I/O library that 
has all of the standard C func­
tions . . .. B.R.] 

These initial tests and conversions 
gave me some experience with the 
compilers I was not familiar with. I 
had used BDS C and CIBO before, but 
I wanted a uniform environment for 
the actual timing tests. I made up a 
set of identical floppy disks, which 

Text continued on page 122 
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Listing 2: Prototype of the lib program, which uses recursion to compute a Fibonacci series. 
The recursion tests the compiler's handling of function calls. 

#include "stdio.h" 

#define NTIMES 10 
#define NUMBER 24 

/* number of times to compute Fibonacci value */ 
/* biggest one we can compute within 16 bits */ 

maine ) 
( 

/* compute Fibonacci value */ 

int 
unsigned value, fib()1 

printf( "'lid iterations. ", N'lIIMES) I 

for (i - 11 i ,- NTIMESI i++) 
value - fib(NUMBER)I 

printf( "fibonacci( 'd) - 'IIu. \n", NUMBER, value) I 
exit(O)1 

unsigned fib( x) 
int XI 

/* compute Fibonacci number recursively */ 

( 
if(x>2) 

return (fib(x - 1) + fib(x - 2»1 
else 

return (1)1 

Listing 3: The copy program. This tests the compiler's buffered I/O capabilities. Listing 3a 
is the prototype; listing 3b and listing 3c are the BDS and Whitesmiths versions, respectively. 
Note that the BDS file-input and file-output functions require the programmer explicitly to 
look for and end a file with the CP/M-80 end-of-file character (represented by CPMEOF) . 
In the Whitesmiths version, note the differences from the prototype in the cpmstr, lopen, Icreate, 
putc, and putfmt functions. The constant values in uppercase are all defined in the standard 
header file std.h. 

(3a) 
tinclude "stdio.h" 

maine argc, argv) / * copy file a byte at a time * / 
int argcl 
char *argv[) I 
( 

int CI 
FILE *infile, *outfilel 

if (argc , 3) 
errexit("Usagel copy oldfile newfile", NULL) I 

if (strcmp(argv[l), argv(2) -- 0) 
errexit( "File names must be different", NULL) I 

if « in file - fopen( argv[l), "r"» - NULL) 
errexit("Can't open", argv[l)1 

if « out file - fopen( argv[ 2), "w"» - NULL) 
errexit("Can't create", argv(2)1 

printf( "File '118 ", argv[ 1) ) I 

while «c - getc(infile» 1- EOF) 
putc(c, outfile)1 

fclose(infile); 
fclose( outhle) I 

printf("copied to 'IIs.\n", argv(2))1 
exit(O); 

errexit(sl, s2) 
char .81, *92; 

/* print error message and die */ 

printf(s2 -- NULL ? "'IIs\n" • "'lis 'IIs\n", sl , s2)1 
exit( -1); 

Listing 3 continued on page 116 
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Listing 3 continued: 
(3b) 

#include "bdscio.h" 

main(argc , argv) 
int argc ; 

1* copy file a byte ,at a time *1 
1* uses BDS library functions *1 

char *argv[]; 

char 
FILE 

c; 
infile , outfile; 

if (argc < 3) 
e rrexit("Usage: copy oldfile newfile " , NULL); 

if (strcmp(argv[l], argv[2]) == 0) 
errexit( "File names must be different", NULL); 

if (fopen(argv[l], &infile) =- ERROR) 
errexit("Can ' t open " , argv[l]); 

if (fcreat(argv[2], &outfile) -= ERROR) 
errexit("Can't create", argv(2)); 

printf( "File \s ", argv[l]); 

do ( 
putc(c = getc(&infile) , &outfile); 

} while (c 1= CPMEOF); 

fclose(&infile) ; 
fclose(&outfile); 

printf("copied to \s . \n", argv[2]); 
exit(O); 

errexit(sl, s2) 
char *91, ·92; 

1* print error message and die *1 

(3c) 

printf(s2 == NULL ? " \s\n" 
exit(-l); 

" \s \s\n", sl , s2); 

#include "std.h" 

main(argc, argv) 
int argc; 

1* copy a file a byte at a time *1 
1* uses Whitesmiths library functions *1 

char *argv[]; 

int 
FlO 

c; 
infile, outfile ; 

if (argc < 3) 
errexit("Usage: copy oldfile newfile", NULL); 

if (cmpstr(argv[l] , argv[2]) == YES) 
errexit( "File names must be different", NULL); 

if (fopen(&infile, argv[l], READ) -- NULL) 
errexi t( "Can ' t open", argv[ 1)); 

if (fcreate(&outfile, argv[2], BWRITE) == NULL) 
errex.it( "can't create", argv(2»; 

putfmt( "File \p ", argv[l]); 

while «c - getc(&infile» 1= EOF) 
putc(&outfile, c); 

fclose(&infile) ; 
fclose(&outfile); 

putfmt("copied to \p . \n", argv(2)); 
exit( 0); 

errexi t( sl, s2) 
char *91, ·92; 

1* print error message and die *1 

putfmt(s2 -- NULL ? "\p\n" 
exit(-l ) ; 

"\p \p\n", sl, S2); 
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8243; Houston, Suite 220, 7280 Wynnwood, (713) 

862-1784; Houston, 3642 Westchase Drive, (713) 789-
3070; San Antonio, Suite 112, 2411 Northeast Loop 410, 
(512) 655-0085. Utah: Salt 
Lake City, 3697 W 1987 
S., (801) 973-7316. Vir­
ginia: Failj'ax, 27318 
Prosperity Ave., (703) 
698-7477; Richmond, 
8707 W Broad St., (804) 
74}0275; Virginia Beach, 
1448 Air Rail Ave., (804) 
464-4752. Washington: 
Renton, 266 S.W 43rd St., 
(206) 251-9155. West 
Virginia: Charleston, 
523 Central Ave., (304) 
342-8015. Wisconsin: 
New Berlin, 2995 South 
Moreland, (414) 
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Your computer's telephone. 

Wouldn't it be great if. somehow, you 
could connect your computer to your 
accountant's. down the street? To the 
IBM** PC at the branch office, upstate? 
Or to your favorite chess challenger. 
across country? --

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 
Smartrnodem 300, and the faster 
Smartrnodem 1200. work with any 
computer with an RS-232 I/O port. 
They allow you to communicate. 
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Smartcom II~ 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. 

And if you need it. there's always 
over ordinary phone lines. all "help:' One of several spedal functions 

across America. assigned to IBM function keys. this 
Bu~ any modem will send and feature explains prompts. messages. 

receive data. etc. to make communicating extra easy. 
Smartrnodems also dial. answer With Smartcom II . it is. The program 

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. 
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 Smartrnodem 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 INDEX~M DOW JONES NEWS/RETRIEVAU 
volumes. Smartrnodem 1200 SERVICE. and THE SOURCE~M AMERlCA:S 

communicates at 1200 bps or up INFORMATION UTILITy.sM Procedures 
to 300 bps. w ith 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 (!) ownersl Dow Jones 
systems: connect to most Haues® News/Retrieval 
timesharing systems: and I~' Service has a sp_ed al 
feature an audio speaker. irItroductory offer for 

Either Smartrnodem 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 30092.404/449-8791. 
Smamom II is a trademark of Hayes Microcomputer 
Products. Inc. 
' TM American 1elel'hone and 1elegraph 
• -IBM is a registereC trademark at 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 

~'!S~~tDGE 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 1elecomputing. a subsidiary of The 
Reader's Digest Assodation. Inc. 
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Listing 4: The prototype sort program tests each compiler's handling of pointers. 

quick(lo, hi, base) 
int 10, hi; 

/* quicksort */ 

char *base[]; 

int i, j; 
char ·pivot, -temp; 

if (10 , hi) { 
for (i - 10, j - hi, pivot - base[hi]; i ( j; ) { 

while (i , j && strcmp(base[i], pivot) ,- 0) 
i++; 

while (j > i && strcmp(base[j], pivot) >= 0) 
j--; 

if (i , j) ( 

temp - base[i]; 

temp s base[i]; 
base[i] - base[j]; 
base[j] - temp; 

base[i] - base[hi]; 
base[hi] - temp; 
quick(lo, i - 1, base); 
quick(i + 1, hi, base); 

getln(s, n) 
char s[]; 
int n; 

/* get a line of up to n characters into s */ 

int c, i; 

for (i - 0; n > 0; n--, i++) 
if « c - getchar( » 

break; 
else 

s[i]-'\O'; 
return (i); 

sri] - c; 

EOF I I c -- '\n') 

.inc1ude "stdio.h" 

.define MAX 1001 

.define MAXLlNE 135 
tdefine NTlMES 10 

/* maximum number of entries */ 
/* longest line expected */ 
/* number of times to sort entries */ 

main( ) 
( 

int 
char 

/* sort lines in memory */ 

i, j, n, length; 
buf[MAXLlNE], *sort[MAX], *unsorted[MAX]. *alloc(); 

for (n - 0; n , MAX; n++) 
if «length - getln(buf. MAXLlNE» -- 0) { 

n--; 
break; 

else if «unsorted[n] - alloc(length + 1» -- NULL) ( 
printf( "Sort: not enough room\n"); 
exit(-l ); 

else 
strcpy(unsorted[n]. buf); 

printf( "%d iterations: ". NTlMES); 

for (i - 1; i ,- NTlMES; i++) { 
for (j - 0; j ,- n; j++) 

sort[j] - unsorted[j]; 
quick(O, n. sort); 

printf( "%d entries. \n". n + 1); 
exit(O); 
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Text continued from page 114: 
contained various utilities as well as 
test data for the copy and sort pro­
grams. This minimized variations in 
disk-access time during testing. 

The test file for copy was 1000 lines 
of text-80K bytes in all. To get test 
data for the sort program, I created a 
file containing the first 1000 words of 
an earlier article I had written for 
BYTE. The words were placed in the 
file in the order they appeared in the 
article, each on a separate line. Final­
ly, I reserved a disk for each compiler 
and copied onto it only those pro­
grams and files that were necessary 
for compilation of the test programs. 

I compiled the test programs using 
a CP/M-80 SUBMIT script, which en­
abled me to automate the various 
commands that made up each com­
pilation. Once again, my goal was 
uniformity. By letting the SUBMIT 
file control compilation, I eliminated 
any variation that might have been 
caused by changes in the speed of 
typing in commands by hand. 

All timing measurements were 
made with a Hayes serial clock that 
was connected to the computer. 
The SUBMIT script used to compile 
the programs read the clock at the 
beginning and end of each compila­
tion . Similarly, I used a 
multiple-command line under 
Microshell to read the time just 
before and after each program was 
executed. I performed each of the 
tests several times with each of the 
compilers. The variation in time-for 
either compilation or execution­
never exceeded 1 second. 

The Telecon compiler partially de­
feated my attempts at standardiza­
tion. It takes two steps to invoke any 
Telecon program, including the com­
piler. The extra step is required by the 
Telecon "shell:' a command inter­
preter that is made a part of every 
compiled program. 

When you type the name of a pro­
gram compiled under Telecon, 
CP/M-80 loads the program into 
memory, but instead of executing im­
mediately, the program waits until 
you enter optional parameters to the 
shell. Even if the program doesn't re­
quire any optional parameters, you 
still have to enter an extra carriage 
return before it starts to run. 
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Program: primes (see listing 1) 

Complier Execution Execution Compilation Compilation Bytes 
Factor Time Factor Time (Seconds)-

(Seconds)-

Whitesmiths 1.00 60 12,82 423 157,44 
C/80 1.05 63 4,18 138 3584 
Aztec 1.30 78 4,39 145 9168 
80S 1.43 86 1.00 33 3812 
Telecon 1.45 87 12,61 416 5443 

Program: fib (see listing 2) 

Compiler Execution Execution Compilation Compilation Bytes 
Factor Time (Seconds) Factor Time (Seconds) 

Whitesmiths 1.00 153 12,59 403 15616 
Telecon 1,10 168 12,59 403 5245 
C/80 1.12 171 4,16 133 3217 
80S 1.32 202 1.00 32 6159 
Aztec 1.55 237 4,16 133 8974 

Program: copy (see listings 3a-3c) 

Compiler Execution Execution Compilation Compilation Bytes 
Factor Time (Seconds) Factor Time (Seconds) 

80S 1.00 144 1.00 41 6159 
Aztec 1.07 154 4,05 166 11482 
C/80 2.47 356 3,56 146 3840 
Whitesmiths 2,86 412 11,80 484 18560 
Telecon 3,85 554 10.29 422 5574 

Table 2: Results of the benchmark tests. The tests were run on a "generic" 5-100 system 
using a 280 processor at 4 MHz, with 484K-byte double-density floppy disks. The relative 
execution speeds provide a valid comparison of the compilers' capabilities. 

I used a stopwatch to time the first 
part of the Telecon compilations (the 
compiler proper) and my usual 
method with the Hayes serial clock 
for the rest (assembly and loading) . 
The execution times for the Telecon 
programs were obtained in the same 
way as those for the programs 
created with the other compilers, but 
I had to enter the command-line 
arguments or the extra carriage re­
turns by hand. Strictly speaking, the 
Telecon timings are not directly com­
parable to those of the other com­
pilers. 

The Results 
I started this experiment hoping to 

find the best of the 8080 C compilers, 
if not a perfect one. I came away from 

it impressed by the necessity of ac­
cepting trade-offs. The results of my 
tests are summarized in table 2. All 
the tests were performed on a Heath 
H8, using a Heath H47 disk drive 
with approximately 1.2-megabyte 
capacity and a 280 processor running 
at 2 MHz. (Note that most 280-based 

_ machines run at twice that speed, so 
for the processor-intensive pro­
grams-primes, fib, and sort-my tests 
took roughly twice as long as they 
would have on a computer with a 
4-MHz clock.) 

I must emphasize the relative 
nature of the test results: A program 
that takes 1 second on this computer 
system does not necessarily require 
1 second on systems with different 
processor speeds or those with disk 



Program: sort (see listing 4) 

Compiler Execution Execution 
Factor Time (Seconds) 

Aztec 1.00 129 
Whitesmiths 1.36 175 
C/80 1.94 250 
90S 2.31 298 
Telecon 

** Could not compile program 

String-Length Test (see listing Sa) 

Compiler Execution Execution 
Factor Time 

(Seconds) * 

Whitesmiths 1.00 138 
Aztec 1.25 172 
90S 1.43 197 
Telecon 2.04 282 
C/80 2.59 357 

With Register Variable (see listing 5b) 

Compiler Execution Execution 
Factor Time (Seconds) 

Aztec 1.00 72 
Whitesmiths 1.22 88 
C/80 2.65 191 
90S 2.74 197 
Telecon 3.92 282 

drives having different access times 
from the drives used here. It is more 
useful to compare the compilation 
factors or execution factors listed for 
each compiler. 

These factors are a measure of how 
each compiler performed with 
respect to the others. The compiler 
that produced the fastest time in each 
category has a factor of 1.00. All the 
other scores are proportionally 
higher. So if compiler x produced a 
program that took half again as long 
to run as the leader, its execution fac­
tor would be 1.50. 

Whitesmiths C produced the fast­
est code in two of the four test pro­
grams, primes and fib . Aztec C was 
substantially faster than the others in 
the sort program. Aztec C and BDS 

Compilation Compilation Bytes 
Factor Time (Seconds) 

5.36 209 11796 
14.67 572 18304 
4.28 167 4259 
1.00 39 5631 

Improvement 

58% 
36% 
46% 

0 
0 

C, with their 1024-byte buffers, were 
the fastest in copying files. An inter­
esting result was that Cl80, which 
uses only a 256-byte buffer-half the 
size used by Whitesmiths C-beat 
Whitesmiths C in the copy test. 

You can compile a program with 
the BDS compiler much more rapid­
ly than with any of the others. It com­
piled and linked the test programs in 
about one-quarter of the time re­
quired by the next-fastest compiler. 
The C/80 programs were always the 
shortest. And, as I have noted, Aztec 
was the only compiler that accepted 
all the test programs without change. 
In the 8-bit world, at least, the Ker­
nighan and Ritchie standard is some­
thing less than standard. 

While I had to introduce quite a 

few minor variations to get the test 
programs to work with each of the 
compilers, they all turned out to be 
fairly similar to their prototypes. 
That's what I wanted. It would have 
been possible to speed up some of 
the programs or to squeeze a few 
bytes out of them by using program­
ming tricks to optimize the code for 
each particular compiler; but then 
the basis for comparison would be 
lost. 

One "trick" is common to several 
of the compilers, however: the use of 
register variables. A register variable 
is kept in a machine register when­
ever possible. That means it can be 
accessed or changed somewhat more 
quickly than other automatic vari­
ables. 

Of course, only a limited number 
of registers are available in any cen­
tral processor. That is particularly 
true of the 8-bit processors for which 
these compilers produce their code. 
Excess register declarations are sim­
ply ignored. 

I wanted to see how useful register 
variables might be with each of the 
compilers. To find out, I wrote a pro­
gram that repetitively calculated the 
length of a string. I tested the string­
length function with and without a 
register variable (see listings Sa and 
5b; the results appear in table 2) . 

Note that the BDS and Telecon 
compilers do not appear to support 
register variables in any form. Cl80, 
on the other hand, allows an un­
limited number. They are obviously 
not stored in machine registers, but 
rather in absolute memory locations, 
presumably where they can be ac­
cessed by the 8080's LHLD and 
SHLD load instructions. 

The Aztec C Compiler 
The Aztec compiler is a single pro­

gram that produces an assembly-lan­
guage output file. This is then as­
sembled with a supplied relocating 
assembler and linked with the stan­
dard library routines, along with any 
other precompiled modules the user 
may have created, using a linking 
loader that also comes with the pack­
age. A separate library utility is pro­
vided to manipulate compiled pro­
gram modules, such as the standard 
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Listing 5: Two versions of this string-measuring program test the speed of the compilers' 
code with (Sa) and without (Sb) register variables. 

(Sa) 
'include "stdio.h" 

'define NTlHES 25000 
.define S "Now is the time for all good men to come to the aid of the parity." 

main( ) 
( 

j* repeatedly measure length of string *j 

int i; 

for (i - 1; i <- NTlHES; i++) 
strlng(S); 

exit(O); 

strlng( s) 
char *s; 

j* return length of string~j 

char *p; 

for (p - s; *s 1- '\0'; s++) 

return (s - p); 

(sb) 

'include "stdio.h" 

'define NTlHES 25000 
'define S "Now is the time for all good men to come to the aid of the parity." 

main( ) j* repeatedly measure length of string. register version *j 
( 

int i: 

for (i = 1; i <= NTlHES; i++) 
strlng(S); 

exit(O); 

strlng( s) j* return length of string *j 
register char *s: 
( 

char "p; 

for (p = S; *s 1= . \0'; s++) 

return (s - p); 

I/O library. The compiler can also 
generate code for the Microsoft M80 
macro assembler and L80 linker. A 
second library of functions in Micro­
soft relocatable object format is sup­
plied with the package. 

A separate compiler produces Z80 
code. I tried it out on the test pro­
grams used for this review. The code 
it generated was not significantly 
faster and only slightly tighter than 
that produced by the 8080 compiler. 
(The test results reflect the standard 
8080 compiler.) 
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The Aztec compiler meets the full 
Kernighan and Ritchie standard. Ac­
tually, Aztec does not support bit 
fields-a redundant feature of the 
language-but it usually should be 
possible to move C source code from 
a Unix system to a CP/M-80 system 
and compile it without change. 

The Aztec compiler was not the 
quickest of the lot. I didn't find it par­
ticularly easy to use. It did not gen­
erate the fastest code, nor the short­
est. But then, it did not perform bad­
ly in any of these areas either. In 

other words, it is a solid, professional 
piece of software that-not incident­
ally-can compile standard C source 
files. 

One of the few features that did 
bother me was a dynamic storage­
allocation function in the library that 
is nonstandard. A standard one is in­
cluded with the package, but I had 
to add it to the library myself. 

I found the library manager, by the 
way, to be serviceable but rather awk­
ward. It allows the replacement only 
of separately compiled "modules," 
rather than individual functions, 
which would be more flexible. And 
the manual section on the librarian 
is written in complex, breathless 
prose that I found difficult to follow. 

The link phase of the Aztec com­
pilation process is the only one that 
I found annoyingly slow. The com­
piler and supplied assembler move 
along quite nicely, and then the 
whole process turns sluggish at link 
time. It is necessary to look up error 
diagnostics in a table. That's a 
nuisance. It would be much easier if 
the diagnostics were written directly 
to the console. 

I found one minor bug. The com­
piler would not accept an initializa­
tion in the form: 

char *p = "literal string" 

which is a common C idiom. 
The Aztec manual is quite usable, 

but it lacks, and needs, an index. 

The BDS C Compiler 
The BDS C compiler is composed 

of two programs. One handles the 
standard C preprocessor functions 
and parses the source code. The sec­
ond program generates machine 
code in a relocatable format. During 
compilation, the first program in­
vokes the second automatically with­
out creating any intermediate object 
files, which is one reason why the 
BDS compiler works so quickly. 

Another reason is that the compiler 
reads the entire source program into 
the computer's main memory instead 
of passing it through a "Window;' or 
small block of memory. (This does 
not impose a limit on final program 
size because various modules can be 



This Programming professional deserves a 
lot more from his personal computer. 

He's earned it. As a seasoned professional, 
he's learned to master some of the world's 
most advanced programming tools. Tools 
specially designed to meet the everyday 
demands of programming experts. 

But as the owner of a personal com­
puter, he's come to expect less. Less 
performance. Less sophistication. And less 
flexibility. 

Why should programming a 
personal computer be any different? 

Prior to the announcement of micro/ 
SPF'M development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, there's micro/SPF;M a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPFTM you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 

Circle 315 on Inquiry carll. 

standard SPF software, micro/SPF'M 
provides all the sophisticated utilities pro­
gramming professionals expect. 

Programming experts can take 
advantage of skills they've spent 
years perfecting. 

Now, for the first time, mainframe soft­
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who've 
spent years perfecting the art of writing 
sophisticated code deserve to work with 
state-of-the-art tools, not toys. Find out 
how micro/SPF'M can help you do work­
compatible programming on your 
personal computer today! 

PHli5~ 
PHASER SYSTEMS, INC 24 CALIFORNIA STREET 

SAN FRANCISCO, CA 94111 (415) 434·3990 
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At a Glance 
Name Aztec C Compiler BDS C Compiler Cl80 C Compiler 

~pe C compiler and utilities for C compiler and utilities for C compiler and utilities for 
CP/M-80 CP/M-80 CP/M-80 

Version 1.05G 1.5 2.0 

Manufacturer Manx Software Systems 8. D. Software The Software Toolworks 
POB 55 POB 9 14478 Glorietta Dr. 
Shrewsbury. NJ 07701 Brighton, MA 02135 Sherman Oaks, CA 91423 

Price 5199 5150 549.95 

Computer needed 8080-family microcomputer with 8080-family microcomputer with 8080-family microcomputer with 
floppy- or hard-disk mass storage floppy- or hard-disk mass storage floppy- or hard-disk mass storage 
and at least 56K bytes of main and at least 40K bytes of main and at least 48K bytes of main 
memory memory memory 

Documentation 86-page loose-leaf manual 185-page loose-leaf manual 35-page loose-leaf manual 

Audience Systems and application software Systems and application software Systems and application software 
developers 

compiled separately and linked 
together.) Still another reason for the 
remarkable speed of the BDS com­
piler is that there is no assembly-lan­
guage phase: the code produced by 
the compiler is ready to be linked 
with the BDS linker. 

A library utility is supplied to 
manipulate the relocatable object 
modules produced by the compiler. 
These are not compatible with the 
commonly used Microsoft relocatable 
format, and the BDS compiler 
doesn't have an option for generating 
Microsoft-format code. A symbolic 
debugging program is included with 
the BDS package sold by some dis­
tributors. If it is not included, it is 
available from a users group at a low 
cost. 

The BDS compiler makes no claim 
to accepting Kernighan and Ritchie 
standard code. There are a number 
of variations from the standard that 
are well documented in the manual. 
These are mostly restrictions of one 
kind or another. So BDS code, per se, 
should normally compile under 
Unix. 

Unfortunately, the buffered file I/O 
functions supplied with the BDS lib­
rary are not standard. In some cases, 
they appear to be designed for 
greater efficiency or ease of im­
plementation under CP/M-80. In 
other cases, the changes serve no ap-
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parent purpose except to limit port­
ability between standard C code and 
BDS C. 

The code generated by the BDS 
compiler was somewhat slower than 
average, although the object pro­
grams were relatively compact. BDS 
C programs can often be speeded up 
considerably by intelligent use of the 
preprocessor and by recoding some 
of the library functions into assem­
bler. I know of at least one package 
of BDS C assembly-language func­
tions that is available from a number 
of CP/M computerized bulletin-board 
systems around the country. 

A considerable amount of other 
BDS C source code exists in the pub­
lic domain-everything from games 
to quite sophisticated system utili­
ties-and there is a national users 
group to help distribute it. This stock­
pile of public-domain software exists 
because BDS C was the first C com­
piler to become available for 
CP/M-80. 

What distinguishes the BDS com­
piler, aside from the fact that it has 
been on the market longer than the 
others, is its ease of use. The entire 
package is a programmer's delight. 
It's not just their speed that sets the 
programs in this package apart. They 
are clean and comfortable and in­
tuitive. The source code for the lib­
rary and run-time routines is com-

developers, hobbyists 

plete and well documented. A larger­
than-average number of utilities and 
sample programs is included with 
the package. The BDS manual is 
lucidly written and includes a good 
deal of technical information about 
the generated code. 

The C/80 C Compiler 
The Cl80 compiler is a single pro­

gram that produces assembly-lan­
guage code. The compiler output is 
not compatible with CP/M-80's ASM 
assembler; but an absolute assembler 
that produces executable machine 
code (not relocatable) comes with the 
package. Standard library routines 
are supplied in assembly language 
and are automatically included in 
every Cl80 assembly. Cl80 has an op­
tion to generate assembly-language 
code in Microsoft format, and a sec­
ond library is supplied as a Microsoft­
compatible, relocatable object file. 

The Cl80 compiler was born as a re­
vision of the public-domain C com­
piler that was published by Ron Cain 
in Dr. Dobb's Journal back in May 1980 
(''A Small C Compiler for the 8080's"). 
Cloo has grown far beyond its public­
domain origins, however, and now 
supports a sizable subset of the Ker­
nighan and Ritchie language. Like 
the BDS C compiler, Cl80 is not a 
complete implementation. The 110 
library in particular leaves something 



MAXI PROGRAMMING 
FOR~MICRO-COMPUTERS 

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
tems are easy to use and share a clean, 
simple interface. In fact, all systems 
require only two commands to com· 
pUe and execute a programl 

Are You Tired Of Struggling 
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 come 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. 

~nframepowerand 
sophisti<:atlon 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 18 on Inquiry card. 

of the features expected in professional 
programming environments. 

Compatibllity 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 of rou­
tines in any language that are callable 
from any other language. 

ALCOR language systems 
run 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. 

If you want to develop 
quallty software, do it with 
the quallty language system 
fromALCOR. 
MULTI·BASIC-A revolutionary 
approach to compiler design . MULTI­
BASIC is the first language system to 
solve the BASIC compatibility problem. 
Not only does it support powerful fea­
tures such as recursion, it compiles both 
MBASIC and CBASIC programsl 
C-ALCOR C is the perfect tool for sys­
tems programmers. It is a complete C 
implementation as described in the 
Kernigan and Ritchie book "The C Pro­
gramming Language:' 
PASCAL-A powerful Jensen and 
Wirth standard Pascal that is packed 
with the features necessary for serious 
program development such as random 
access files, dynamic strings and sepa­
rate compilation. 
These Ianguage systems are now 
avallable for most Z·80 based micro­
computers with CP/M or TRSDOS 
compatible operating systems. 8086 
and 68000 versions soon. 

Yours for the asking! 

o Yes! Please rush via return rna~ 
your information package describing 
these new languages now available. 

o Pascal 
o Multi-Basic 
o C Language. 

Nrume ____________________ __ 

Address __________________ _ 

City ______________________ _ 

State ____________________ __ 

Zip ____________________ _ 

FREE information-packed brochure. 
Call or write today to: 

800 W. Garland Avenue, Suite 204 
Garland, TX 75040 
Thlephone: (214) 494-1316 

Dealer, D1ItI'Ibutor and OEM lnqulrIes invited. 

TRS-8O and TRSDOS al'C' crodemarJc.s o(lbndy CotpOtOdon. CP/M and 
CBASlC ..... rroc/omar/cs o(DlgiIOI_n . .IIR-ISJC ~ a rrod<mark 0( 
.11I=-c(1. 

0 1983. AU'OR S,.-.. o.dIuJd, _ 
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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 
lO7 Euclid Avenue 

Mountain Brook, AL 35213 

HARD_DISK, PAC are trademarks of DiJital Electronic 
Sysceml. Inc. 
Apple II. lie i SI trl;demark of Apple Computer,lnc. 
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At a Glance 

Name Telecon C Compiler Whitesmiths C Compiler 

lYpe C compiler and utilities for C compiler and utilities for 
CP/M-80 CP/M-80 

Version 2.7 2.1 

Manufacturer Telecon Systems Whitesmiths Ltd. 
1155 Meridian Ave., Suite 218 97 Lowell Rd. 
San Jose, CA 95125 Concord, MA 01742 

Price 5200 5750 

Computer needed 8080-family microcomputer with 8080-family microcomputer 
f1oppy- or hard-disk mass with f1oppy- or hard-disk mass 
storage and at least 48K bytes storage and at least 60K bytes 
of main memory of main memory 

Documentation 16-page loose-leaf manual loose-leaf manual of more than 
300 pages 

Audience Hobby ists 

to be desired. But given the $50 sales 
price, you would have to be crazy to 
complain. 

Its limitations notwithstanding, 
ClSO is not a toy compiler. The code 
it generated for the test programs was 
reasonably fast and the most compact 
produced by any of the compilers 
that I tested. ClSO is obviously 
capable of doing serious production 
work. Walt Bilofsky's Software Tool­
works, which sells C/SO, also markets 
several products that were compiled 
with it. 

ClSO writes object files in 256-byte 
chunks, so there was sometimes a 
discrepancy between the size of the 
object code as reported by the com­
piler and the number of 12S-byte 
CP/M-SO sectors that were actually 
written to disk. (My statistics reflect 
the latter.) 

The ClSO package includes a very 
valuable development tool: a profiler, 
a program to measure which parts of 
the code a program spends the most 
time executing. Unfortunately, it is of 
limited utility to those without 
Heath/Zenith computers because it 
uses a clock counter maintained by 
the Heath system software. A trace 
program is also included. It provides 
a list of each function call and return 
in the executing object program. The 

Systems and application soft­
ware developers 

ClSO manual is short but well 
organized and well written. 

The Telecon C Compiler 
The Telecon C compiler, also a 

single program, produces code for 
the standard CP/M-SO absolute as­
sembler, ASM. Library routines are 
incorporated into the compiler out­
put from an assembly-language file 
that is supplied with the package. 
The manual states that the compiler 
is capable of producing code for a re­
locating assembler but gives no hint 
about the format or what additional 
programs are required to assemble it. 
The compiler produced serviceable 
code that ran a bit slower than 
average but was relatively short. 

The Telecon library is nonstandard 
and incomplete. There is no dynamic 
storage-allocation function, for exam­
ple, so I could not compile the sort 
program. As noted earlier, I found 
one bug: the compiler won't accept 
array subscripts that involve the addi­
tion of constants. 

The Telecon shell, a command in­
terpreter that is included in every 
compiled program, makes this com­
piler rather different from the rest. 
Telecon programs do not execute in 
the normal manner. After you invoke 
them, you are required to type in op-



How can your microcompu er 
to an IBM mainframe? 

CLEO. 
i 

\ 

~~: 

\\\\\\\\\~~\\\\ 

The communications features of the 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 computer. because for all it knows. it's communi­
cat ing with a 3271-12,3275-12, or 3276-XX cluster. And 
the program w ill accommodate up to 8 terminals. 

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 
Software is your answer. 

For full details contact Phone 1. Inc .• 461 North Mulford 
Road. Rockford. IL 61107; phone (815) 397~811 O. 

Circle 318 on Inquiry card. 

Standard Features ... CLEO 3270 
• Bisynchronous 3276-2 protocol to 9600 baud 
• SDLC 3271 -12 and 3275-12 protocol 
• Up t o eight line cluster activity 
• Selectable cont rol unit address 
• User inst all program for various CRTs 
• 3278 em ulation for ASCII CRTs 
• Available for CP 1 M"' , MP/ M'· , MsDOS"', TurboDOS"' , Unix'· , 

and Xenix"' , 
• Coded in C language 
• 3276-12 protocol , coming soon 

Standard Features ... CLEO 3780 
• Point -t o-point and multipoint communications 

• Availab le f or CP/ M'" , MP / M'·, MsDOS'", TurboDOS"' , Unix"' . 
and Xenix'", 

• Supports t ransparent mode 
• Coded in C language 

""'" ~ 
CP I M Is a Trademark of Digital Research, Inc, TurboDOS Is a Trademark of Software 2000, Inc. 
MP 1M Is a Trademark of Digital Research, Inc. Unix Is a Trademark of Bell Labs 
MsDOS Is a Trademark of Microsoft, Inc, Xenlx 15 a Trademark of Microsoft, Inc. 



tional arguments that would normal­
ly be placed on the CP/M-80 com­
mand line. Even if the program 
doesn't require any arguments, it still 
needs a carriage return before it starts 
to run. 

It is possible to work around this 
to some extent by using the CP/M-80 
XSUB facility or a Microshel1 com­
mand file. But the compiler would be 
much more useful, in my opinion, if 
the shell feature were optional or 
were left out altogether. The Telecon 
manual is poorly written, badly 
organized, and incomplete. 

Whitesmiths C Compiler 
The Whitesmiths C compiler is 

supplied as three separate pro­
grams-a preprocessor, a parser, and 
a code generator-each of which pro­
duces intermediate files . The output 
of the code generator is assembly-lan­
guage code for Whitesmiths propri­
etary A-Natural assembler( an inter­
esting program in itself, which per­
mits assembly-language program­
ming in a notation that is somewhat 

more intuitive and high level than 
standard assembly-language mne­
monics and syntax. 

A linker is supplied to combine the 
output of the assembler with the 
standard library. The relocatable out­
put of the Whitesmiths assembler is 
not Microsoft-compatible. A separate 
program is included for library ma­
nipulation. 

The Whitesmiths compiler gener­
ated code that was fast but long. The 
manual describes some tricks to re­
duce the size somewhat. For exam­
ple, the run-time support for redirec­
tion of input and output can be re­
moved. But even so, the Whitesmiths 
programs would be relatively big. 

It takes five separate programs to 
compile, assemble, and link a White­
smiths source file: the preprocessor, 
the two-compiler stages, the A­
Natural assembler, and the linker. 
That is a slow process. My four test 
programs took from 4% to 6% 
minutes to compile and link-rough­
ly 12 times as long as with BDS C, the 
fastest compiler. 

Texas Instruments Model 850... DL' J::t===~~1 
the new American-made prin ter 
that beats the imports on price, 
performance and compatibility. ~;;;;;;;;;~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;::;:;:;;::;:;:;;-;;:I 

Buy, lease or rent the new 
TI850 desktop printer from MYI. 

150 cps, 9x9 dot matrix, both bit image and mosaic graphics with 
better resolution, easier font-changing, both parallel and RS232 
interfaces standard. These are just a few of the features of the new 
TI Model 850. Truly a sensational printer designed to be compat­
ible with your desktop personal computer. 
MTI is an authorized distributor of Texas Instruments' full line of 
portable terminals, matrix printers and Professional Computers. 
Whether you buy, lease or rent our equipment, you'll find MTI is 
the one source for all the terminals, peripherals, systems, applica­
tions expertise and service you'll ever need. Priced right. Call us. 

New York: 516/621-6200, 2121767-0677, 518/ 449-5959 
Outside N.Y.S.: 800/645-6530 

-QED" ~iscounts 
VISA & MasterCard 

New Jersey: 2011227-5552 
Ohio: 216/ 464-6688 

AUTHORIZED 
DISTRIBUTOR 

TEXAS~ 
IN STRUMENTS 

Datc\Symms(jroup 

Applications Specialists & Distributors, New York, New Jersey and Ohio. 
DEC, Intel, Lear Siegler, Texas Instruments, Dataproducts, Diablo, aCorn. 
Hazeltine, Racal · Vadic, Digi tal Engineering, MICOM, Cipher, U.s. Design, 

Pro tocol Co mputers, MicroPro. Microso ft, Polygon and Select. 
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While Whitesmiths C is a complete 
C implementation, it does not meet 
the Kernighan and Ritchie standard. 
The assignment operators follow the 
Unix version 6 compiler. That is, to 
increase n by 2, you use: 

n =+ 2 

instead of 

n += 2 

which is what Kernighan and Ritchie 
and the current Unix compilers call 
for. 

The Whitesmiths I/O library is 
complete, but it is idiosyncratic. 
Many of the differences are 
trivial-different names for the string 
functions, for example, or for the 
arguments to the formatted printing 
function, printf-but there are some 
functional differences as well. All in 
all, Unix code will generally not com­
pile under Whitesmiths C, version 
2.1. 

Whitesmiths C does give every im­
pression, however, of being an excep­
tionally solid and professional prod­
uct. While I did not attempt anything 
that even resembled a full validation 
test, I got the feeling when working 
with the Whitesmiths compiler that 
it will perform exactly as the 
documentation states. The documen­
tation is a bit hard to use-one of the 
features that was modeled quite 
literally after Unix-but it is detailed 
and complete. Alas, it has no index. 

The Envelope, Please 
I had hoped to find one C compiler 

that was clearly the best of the lot. I 
didn't, but I know now what I am 
looking for. It should adhere to the 
Kernighan and Ritchie standard as 
closely as Aztec C, perform compila­
tions as rapidly and have as clean an 
implementation as BOS C, be as de­
pendable as Whitesmiths C, and be 
priced like Cl80. Any takers? 

Chris Kern (Apartment 839, 201 I St ., 5W, 
Washington, DC 20024) is a journalist and com­
puter hobbyist. He wrote BYTE's first review of a 
C language translator, ' ;4, User's Look at tiny-c," 
which appeared in the December 1979 issue, page 
196. 
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Powerful CP/M Software. 
For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others. 

Now only $29.95 each! 

NEVADA 

COBOL 
was $199.95 now only $29.95. 

When we introduced Nevada COBOL in 1979, it was loaded with 
innovations. Today's Edition 2 is even better! 
o Extremely Compact. You can compile and execute up to 2500 
statements in 32K RAM, 4000 statements in 48K, etc . 
o It's based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL 
o You can distribute your object programs royalty FREE! 
o You get a diskette, 153-page manual with lots of examples and 16 
complete COBOL source code programs. 

Also available: COBOL Application Packages, Book 1 $9.95 

NEVADA 

FORTRAN 
was $199.95 now only $29.95. 

o Based on ANSI-66 standards with some 1977 level features . 
o IF . . THEN . . ELSE constructs. 
o A very nice TRACE style debugging. 
0 150 English language error messages. 
o You get a diskette, 174 pages of Documentation and five sample 
programs. Requires 48K RAM . 

NEVADA 

PILOT 
was $149.95 now only $29.95. 

o Perfect for industrial training, office training , drill and testing, 
virtually all programmed instruction, word puzzle games, and data 
entry facilitated by prompts. 
o John Starkweather, Ph.D. , the inventor of the PILOT language, 
has added many new features to Nevada PILOT. There are com­
mands to drive optional equipment such as Video Tape Recorders. 
There's a built-in full-screen text editor, and much more. 
o Meets all PI LOT-73 standards for full compatibility with older 
versions. 
o You get a diskette, 114-page manual and ten useful sample 
programs. 
o See Review in Microcomputing, January 1983, page 158. 

NEVADA 

EDIT 
was $119.95 now only $29.95. 

o High quality text editing for micros! 
o A character-oriented full-screen video display text editor designed 
specifically to create COBOL, BASIC and FORTRAN programs. 
o Completely customizable tab stops, default file type, keyboard 
control key layout and CRT by menu selection. 
o The diskette comes with an easy to read manual. 

~---------------------------~---------------------To make our soltware available to even more micro users, we've slashed ou r prices . The CP/M-80 Operating Systems and 32K RAM are required . 

I , 
I 
I 
I 
I 

What's more, we' re offering a money back guarantee. If for any reason you' re not . . . 
completely satisfied, just return the package- in good condit ion with the sealed Indicate diskette format. 
diskette unopened-within 30 days and we' ll relund your money completely. 8" 0 SSSD (Standard IBM 3740 format) 

This is a limited time offer, so order yours today! 

Shipping/han·dling lees. Add $4 .00 lor lirst package and $2.00 each additional 
package. OVERSEAS Add $15 .00 lor lirst package and $5.00 each addit ional pack· 
age. Checks must be in U.S. lunds and drawn on a U S. bank! 

Trademarks: CP/M, Digital Research ; TRS·80, Tandy Corp.; TeleVideo, TeleVideo 
Systems, Inc .; Apple II, Apple Computer Inc .; Osborne 1, Osborne Computer Corp.; 
Xerox 820, Xerox Corp.; Kaypro, Non·Linear Sys., Heath/Zenith , Heath Co.; IBM, 
International Business Machine , Corp . © 1983 Ellis Computing. 

MAIL TODAY! To: Ellis Computing 
3917 Noriega St. 
San Francisco, CA 94122 
(415) 753-0186 

ELLIS COMPUTING 

5% " 0 Apple CP/M 0 Osborne 
o North Star DD 0 North Star SD 
o TRS-80 Mod I (4200 hex) 0 TRS-80 Mod IIMapper 
o Heath, Hard Sector 0 Heath, Soft Sector 
o Micropolis Mod II 0 Superbrain DD DOS 3.X 

(512 byte sectors) 
o Xerox 820 (Kaypro) o TeleVideo 

Indicate software packages: o COBOL 0 PILOT 
o FORTRAN 0 EDIT 

Send my order for packages @ $29.95 each Total 
COBOL Applications Package @ $9.95 each Total 

[J Check enclosed 

o MasterCard 0 VISA 

In CA add sales tax 
Shipping/handling 

TOTAL 

# ---------_____ Exp. Date ___ _ 

Signature ____________________ _ 
Ship to: 
Name _____ _________________ __ 

Street 

City/St/Zip 

L Country - J ------------------------------------------------
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PC Software-MS/DDS Howard Software 
Real Estate 

Advanced Operating Analyzer . 250 185 

Systems LIST SALE Tax Preparer 1983 . 250 185 

The Programmer . 200 150 Intormatlon Solutions, Inc. 
Alpha Sottware 25:01 The 25th 

Apple-IBM Hour . 100 74 PC Hardware 64K RAM ... .. 350 249 Symlec 

Connection 195 135 IUS 64K RAM Chip Set . 175 139 Light Pen . 150 126 

Database Manager . 245 169 Easy Filer . 400 279 AST Research LIST SALE 128KRAM .. 525 379 Tandon 

Mail List . 95 67 Easy Planner .. . 250 188 Combo + 64K . 595 429 192K RAM card .. 700 499 TM100-2 Drive 

Typefaces . 125 87 Easy Speller 2 . 225 135 Mega + 64K . 595 429 256K RAM card . 875 624 (5 '14" DS) . ...... [5] 650 249 

American Training International Easy Speller 2/ Corvus PI TG 

Power tor PC DDS . 75 56 Legal . 350 229 PC Interface. PC-Hayes Cable . 35 29 Joystick . 65 49 

Applied Sottware Technology Easy Speller 2/ Cable . Man . 300 239 QCS Trackball 65 49 

aBASE .. 189 143 Medical .... 350 229 Kratt Big Blue. 595 449 

Versaform ..... 389 259 Easy Writer II 350 229 Joystick . 70 52 Quadram PCCP/M-86 

Aptek Financial Mgmt Mlcrosott 64K auadboard . 395 289 

Epson to Prism . 38 (AR/AP/GL) . ... [5] 1495 1019 Mouse . 195 149 256K auadboard . 595 435 LIST SALE 

PC Ticker Tape . 22 AP . 595 389 64K Chip Set . 95 75 ........ [5] 700 398 

Rainbow Writer . 125 AR 595 389 Northwest Analytical auadcolor I . 295 220 

Ashton-Tate GL . 595 389 Statpak . 495 ·369 RS232 Asynch 149 

dBASE II . ...... [5] 700 398 Inventory. 595 389 Oasis Adaptor ... 149 

dBASE II w/User's Order Entry ... 595 389 Punctuation & 
Guide ........... [5] 729 419 Payroll ... 595 3B9 Style . 264 

Financial Planner . 700 489 Innovative Sottware 
Aspen Sottware Fast Graphs 295 159 

Grammatik 75 56 TIMIII 495 279 113 

Proofreader 32K . 50 38 Insott 
Proofreader 50K . 50 38 Data Design . 225 169 150 

Proofreader BOK ... 50 38 Intellect Associates 600 

Beaman Porter PC Text . ... 100 73 

Powertext .. 399 369 Window . 150 113 264 

Best Products ISM 45 

Personal Financial Graphmagic . 90 65 1200 

pgrn . 95 66 Graphmagic Combo 23 17 300 

Bible Research . ............. 150 119 

THE WORD Mathemagic . 90 65 Full 450 

Processor . 146 Lexlsott DevSystem ..... 950 94 

BPf Spellbinder . 495 259 RM/Cobol Runtime 
Lifeboat Only . 195 

195 160 C-Food Scripps 59 

Smorgasbord .... Job 195 

Lattice C Compiler . 
Lltetree 

I 184 

367 

637 

331 
269 

713 

188 

250 188 
.. .... 1250 790 

........... 1250 790 
Crossfire .. 30 22 ... 1250 790 

Plus .. 
Frogger . 35 26 Inventory . ... 1250 790 

Property 90 Ulysses & Golden Letteright .... . 200 150 

Management 
Fleece . 40 29 NAD . 100 75 

Datamost Optimizer . 200 149 Sirius Order Entry .. 1250 790 

Real Estate Personal Data Base 125 93 Conquest (Call to PR ........ .... .... .. . 1250 790 

Prg . Synapse Video Arms) . 30 22 a Sort. 100 75 

Denver Sottware ...... [4] File Manager . 150 112 StrategiC Simulations Wool! 

Easy .. 750 . [4] Synergistic Warp Factor . 40 3D Move It 150 99 

Eagle Word/Spell/Mail Data Reporter 250 169 
Money Decisions ... [4J 845 558 Texasott 
VoI 1 ... 199 129 Wordstar . . [4J 495 327 Thinker . . 75 56 
Money Decisions Mlcrocraft Versatext ... 200 172 
Vol 2 . 230 169 Legal Billing/ Versa Computing 
Money Pack Vol 1 Timekeeping . 750 385 Graphics Hardcopy 25 19 
& 2 .. 400 299 Professional Versawriter 

Emerging Technology BiliinglTime . 750 385 Graphics Tablet . 299 249 
Edix . 195 149 Mlcrosott Vlslcorp 
WORDIX . 195 149 BASIC Compiler . Business 
EDIX + WORDIX .. 390 279 Business BASIC ... Forecasting Model . 100 78 

Fox & Geller Flight Simulator . 50 38 Desktop Plan . 300 229 
dGRAPH .. .. . 295 195 ",Lisp/",Start .. 250 188 Visicalc .. 250 169 
dUTIL. 99 59 Multiplan . . 275 189 Visidex . 250 189 
Quickcode . 295 185 ",Math/",Simp . 300 225 Visifile . 300 219 

Friendly Sottware Pascal ... Visischedule 300 234 
Friendlyware . 50 38 Mlcrostuf Visispell ... 225 183 

Hayes Crosstalk! Visitrend/plot . 300 215 
Smartcom2 . 119 90 Smartmodem . 195 135 Visiword . 375 298 

Howard Sams North American Wool! 
Programmer ...... 200 150 « ANSWER» . 250 159 Move It . 150 99 
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Nine C Compilers 
for the IBM PC 

Several versions of C are available for the IBM PC and the MS­
DOS operating system-one of the most lucrative software markets 

for applications written in C 

The IBM Personal Computer, a 
popular software-development vehi­
cle for Intel's 8086 family of pro­
cessors, is blessed with a profusion 
of peripherals. This environment has 
encouraged a dozen C language com­
pilers so far, and several more will 
soon be added to the list. 

After first outlining some general 
differences in compiler implementa­
tion, we'll take a look at nine com­
pilers: c-systems C, Caprock small-c, 
Computer Innovations C86, DeSmet 
C, Intellect Associates C88, Lattice C 
(Microsoft C), Quantum C, Supersoft 
C, and Telecon C. One comes bun­
dled with its own operating system, 
four run only under PC-DOS (the 
IBM PC version of Microsoft's MS­
DOS), and the four remaining are 
available for either PC-DOS or the 
CP/M-86 operating system. 

About C 
Why all this interest in a low-level 

systems-programming language? The 
president of a commercial systems 
software house recently said that C 
has only two real advantages over 
other worthy programming lan­
guages: it is the only one he could get 
competent assembly-language pro­
grammers to use without significant 
backsliding in effort and enthusiasm 
and the only one that does not need 
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by Ralph A. Phraner 

to be extended to be useful. The lat­
ter point explains why, while subsets 
abound, there are virtually no non­
standard C supersets (a weakness in 
Pascal and FORTH) and thus no in­
tentionally variant implementations. 

C is a language of concise, consis­
tent, pragmatic structure; its specifi­
cation is widely available in a book 
that, in addition to providing a for­
mal definition for the language, also 
includes many small teaching pro­
grams. Implementers are more like­
ly to adhere to the standard because 
adherence is easy to verify. This con­
tributes to the portability of programs 
written in C. Even the compiler 
writer can transport his tools and 
programs from an old machine to the 
new one with a minimum of effort. 

Benchmarking 
For the record, the evaluation and 

testing was done on an IBM PC 
equipped with Intel's 8087 numerics 
coprocessor, two single-sided 160K­
byte disk drives, and PC-DOS 1.1. 
The machine's 832K bytes of memory 
were partitioned under PC-DOS to 
allot 192K bytes for the operating 
system; the remaining 640K-byte seg­
ment was used as a semiconductor 
disk emulator addressable as any of 
three logical drives, A:, B:, or C: . 

Until performance profiling and ex-

ecution tracing by function become 
standard microcomputer software 
workbench features, the soft spots in 
software and compiler design remain 
obscure. In an effort to uncover some 
of these differences, I included a set 
of small, simple functions in the 
evaluation process. These were de­
signed to test separate facets of the 
compilers' construction and function 
to show how they vary in incremen­
tal code size and execution speed. 

The integer math and elemental 
pointer benchmarks (listings 1 and 2 
on page 142) illustrate the simple ap­
proach used. The outer-loop count is 
kept the same in all functions, so its 
influence is effectively factored out of 
the results . The integer-math code 
spends roughly equal processor time 
in each of the four operators and, by 
scaling, allows the evaluation to in­
clude byte-byte, byte-word, and 
word-word sized operand pairs. 
Boundary conditions are intention­
ally avoided. The pointer function, so 
simple as to be self-explanatory, is 
one way to measure efficiency in 
pointer use for array access. 

The benchmark sieve.c is identical 
(no register variables, no moving the 
array inside the function body) to the 
benchmark code published in Jim 
and Gary Gilbreath's article, 
"Eratosthenes Revisited: Once More 



At a Glance 

Name 
c-systems C compiler version 1.14 

l}tpe of Software Package 
C programming language compiler 

Manufacturer 
c-systems 
POB 3253 
Fullerton, CA 92634 
(714) 637-5362 

Price 
Compiler: 5195 
Debugger: 5195 

Format 
5 y., -inch double-density single-sided IBM 
PC-compatible PC-DOS format floppy disks 

l}tpe of Complier 
Produces assembly language 

Computer Needed 
IBM-PC running PC-DOS with two single­
sided disk drives and a minimum of 128K 
bytes of RAM; IBM Macro Assembler re­
quired for use 

Documentation 
46-page loose leaf manual 

Audience 
Systems and applications software 
developers, C programmers 

through the Sieve" (January 1983, p. 
284) and allows general comparison 
with benchmark figures in that arti­
cle and in other compiler reviews in 
this issue. Float.c was used to allow 
comparison between 8087 use on the 
PC and other systems that use the 
8087 at its full speed, as well as to 
show the relative performance of the 
compilers reviewed here. (Refer to 
"Comparing C Compilers for 
CP/M-86;' on page 82 of this issue for 
details about this benchmark. You 
will also find information about 
benchmarks in Christopher O. Kern's 
"Five C Compilers for CP/M-80" on 
page 110.) 

The compiler group as a whole 
showed the least execution time 
variance in efficiency of function call­
ing (which may explain the close 
grouping of results from the fibo.c 
benchmark used in the two articles 
mentioned above). See tables 1 and 
2 for the results of the benchmarks. 
The greatest variance was for func-

Name 
Small c: PC 1.1 PC-DOS version N 

l}tpe of Software Package 
C programming language compiler 

Manufacturer 
Caprock Systems Inc. 
POB 13814 
Arlington, TX 76013 
1817) 261-4493 

Price 
535 

Format 
5 y. -inch double-density single-sided IBM 
PC-compatible PC-DOS format floppy disk 

l}tpe of Complier 
Produces assembly language 

Computer Needed 
IBM PC running PC-DOS with two single­
sided disk drives and a minimum of 64K 
bytes of RAM; IBM Macro Assembler re­
quired for use 

Documentation 
17-page staple-bound manual 

Audience 
Experimenters, students, and hobbyists 
w ho w ant to learn more about C 

tions measuring performance in ad­
dress arithmetic. Function-calling 
measures (with and without argu­
ment passing) showed that those 
compilers that implement register 
variables always incur a penalty in 
code size and execution speed, 
whether this feature is actually used 
or not. Test results are dramatic and 
slow some of the top-rated code 
generators to the crawl of the poorest 
performers. Quantum C and c­
systems suffered heavily from saving 
the 8088's SI and DI registers on each 
and every function call, regardless of 
whether they are actually used, and 
restoring them both on every return. 

Implementation Differences 
Peculiarities and variations in how 

a compiler is written point up some 
criteria to consider. 

Does it use the linker supplied with the 
native operating system or one of its own 
unique format? By using the standard 
linker supplied with the operating 

Name 
C/-C86 C compiler version 1.33b 

l}tpe of Software Package 
C programming language compiler 

Manufacturer 
Computer Innovations Inc. 
10 Mechanic St. 
Red Bank, NJ 07701 
(201) 530-0995 

Price 
5395 

Format 
5 y., -inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

l}tpe of Complier 
Produces Object code 

Computer Needed 
IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and minimum 
of 96K bytes of RAM 

Documentation 
143-page loose-leaf manual in vinyl ring 
binder 

Audience 
Systems and applications software 
developers, C programmers 

system, the compiler's usefulness 
and flexibility are greatest because 
assembly language interface is 
simplified. 

Does it generate object code or assembly 
language? Object-code generation 
often results in faster compile times 
and more efficient compiler-code op­
timization. If assembly language is 
produced, the effective compiler price 
must be increased by the $100 price 
of the IBM Macro Assembler (as in 
the case of PC-DOS), unless you al­
ready own one or (as in the case of 
the DeSmet compiler) one is pro­
vided. Perhaps more important is the 
time penalty that an assembler ex­
tracts from the programmer. On the 
other hand, assembly-language gen­
eration might be necessary if much 
low-level hardware or operat­
ing-system interfacing is needed or if 
any time- or space-critical code is to 
be written. If the compiler's output 
is assembly language, code optimiza­
tion for speed or compactness offers 
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ERG/68000 
MINI-SYSTEMS 

o Full IEEE 8981S100 compatibility 

HARDWARE OPTIONS 
o 8MHz, 10MHz or 12MHz 88000 

CPU 
o Memory Management 
o Multiple Port Intelligent I/O 
o 64K or 128K STATIC RAM 

(70 n8ec) 
o 258K1512K or 1MB Dynamic 

RAM, with full parity (150 nsec) 
o 51~" - 8" DID, DIS floppy disk 

drlve8 
o 5MB·40MB hard dl8k drives 
o Full DMA DI8k Interface 
o SMD DI8k Interface 
o %" tape streamer 
o 10 to 20 slot backplane 
o 20 or 30A amp power 8upply 
o De8k top or Rack mount 

cablnet8 

SOFTWARE OPTIONS 
o 88KFORTH' 8Y8tem8 language 

with MACRO a8sembler and 
META complier, Multl.user, 
Multl·Tasklng 

o Fa8t Floating Point package 
o Motorola's MACSBUG 
o IDRIS5 Operating SY8tem with 

C, PASCAL, FORTRAN 77, 
88K·BASIC" CIS COBOL., 
RDBMS 

o UNIX2 SY8 III C, etc. 
o CP/M-88K3 OIS with C, 

A88embler, 88K·BASIC', 
88KFORTH" Z80 EMULATOR" 
APL 

o VED68K' Screen Editor 

Trademark 'ERG, Inc. 
2BELL LABS 3Dlgltal Re8earch 
4Mlcro FOCU8 5Whlte8mlths 

30 day delivery 
with valid Purchase Order 

OEM prices available 
For CPU, Integrated Card Sets 

or Systems. 

~ 
Empirical Research Group, Inc. 

P.O. Box 1176 
Milton, WA 98354 

206·631·4855 
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RAM execute time in seconds 

---- --------- -------------
Incremental file size in bytes 

Compiler Manufacturer loops.c control2.c funcall1 .c intmath3.c pointer1 .c 

c-systems 35.8 26.2 15.5 12.3 75.0 

128 512 256 640 128 

Caprock Systems (1,2) 133.0 no goto: 25.0 50.7 228.3 
or case: 

256 384 1920 256 

Computer Innovations 31.4 19.7 17.1 13.8 75. 2 

84 388 212 612 100 

DeSmet 19.9 13.4 10.9 11.6 41.7 

0 0 0 512 0 

Intellect Associates (2) 56.8 no goto: 12.2 21 .6 f98.3 

128 256 371 128 

Lattice 19 .. 9 10.7 11.0 7.5 38.2 

0 256 128 256 0 

Quantum 20.0 14.0 29.0 12.0 42.0 

74 295 263 510 88 

Supersoft 47.0 26.0 12.2 26.3 108.3 

128 640 384 1792 256 

Telecon failed 27.6 11 .6 20.0 88.5 
compilation 

512 256 1024 128 

(1) 'puts' substituted for 'print!' 
(2) 'while' loops in place of 10r' loops 

Table 1: Code generation and execution times of the standard BYTE Sieve of Eratosthenes 
benchmark sieve.c and a floating-point benchmark (float.c) for those C compilers that sup-
port floating-point operations. Times are given in seconds for both the floppy disk and 
memory disk emulation modes . 

faster development than coding from 
scratch in assembly language. 

Are libraries standard and Unix com­
patible? Libraries of nonstandard 
functions may perform as well as or 
better than the standard functions on 
some specific machine, but when it 
comes time to move the code to 
another processor, the lack of stan­
dardization can prove expensive. 
Subtle differences in microprocessor 
libraries center around what a system 
call, in Unix, would directly or in­
directly accomplish. Popular micro­
processor operating systems require 
that subroutines simulate these calls. 

In particular, the areas of file and 
byte-stream I/O (especially open and 
fopen) are subject to small variations 
in implementation to make up for the 
lack of capability in the surrounding 
operating system. (Table 3 on page 
166 lists a full complement of stan­
dard, single-user functions.) 

The c-systems compiler, which im­
plements a nonfloating-point subset 
of C, does not yet allow cast operators 
or typedef declarations (although the 
developers expect to offer a fully stan­
dard implementation of C, including 
these abilities and floating point, by 



sieve.c 
Compiler 
Manufacturer 

Compile Time Link Time Code Size Execute 
Floppy Memory Floppy Memory File Incre-

c-systems (3) 

Caprock (1,2,3) 

Computer 
Innovations 

DeSmet 

Intellect (1) 

Lattice 

Quantum (3) 

Supersoft (3) 

Telecon (3) 

55 

44 

51 

41 

19 

33 

39 

88 

51 

28.0 

27.7 

11.8 

3.8 

3.3 

7.2 

8.0 

53.0 

28.9 

45 

14.2 

45 

40 

13 

40 

42 

40.5 

29 

21 

3.7 

18.5 

4.6 

4.0 

10.5 

14 

11 .2 

10.7 

mental 

26368 15360 

12800 8704 

12864 234 

6144 0 

8704 8576 

19328 8320 

11513 8384 

24960 8704 

16256 8448 

in RAM 

19.8 

69.3 

17.4 

12.1 

31.3 

11.3 

12.6 

31.3 

25.0 

float.c 
Compiler 
Manufacturer 

Compile Time Link Time File RAM Execution 
Library 8087 Floppy Memory Floppy Memory Size 

Computer 

Innovations 

DeSmet 

Lattice 

Quantum (3) 

47.1 

41 

34 

38 

(1) 'puts' substituted for 'printf' 

9.9 

4.7 

5.2 

8 

(2) 'while' loops in place of ~or ' loops 

(3) compilation time includes assembly 

35 

39 

41 

44 

19.2 

4.9 

10.3 

17 

13052 

6656 

12288 

3367 

805 

296 

286 

45.3 

22.0 

13.0 

Table 2: Incremental file sizes (factoring out the size of the libran) overhead) and execu­
tion times of some single benchmark functions. 

August). The 60 library routines and 
macroinstructions supplied include 
useful, PC-specific, BIOS (basic in­
put/output system) interface and 
video-display utilities, and the run­
time package supports I/O redirec­
tion . As this article was written, the 
c-systems compiler and Digital 
Research C (for CP/M-86) were the 
only ones available that implemented 
multiple memory models, although 
others were irnntinent. The c-systems 
compiler, in addition to the usual 
small model, includes a command­
line option and library for the 
medium model as well. Figure 1 il-

lustrates the variety of models 
available. 

While not an outstanding per­
former in terms of code size, compile 
time, or execution time relative to 
others reviewed, the c-systems com­
piler's unique and innovative options 
make it a useful tool. Integer math 
and local-variable access benchmarks 
produced relatively efficient code, but 
performance lagged somewhat in 
control-mechanism efficiency testing. 
Function calling was burdened with 
the register variable mechanism, sav­
ing and restoring SI and DI registers 
on each call and return. Code-

$II~~~~ 
~.~=RS '1110 
Prowriter 8510 . . . . . • . . . . . . $345 
F-l0 Serial ................ $1110 
F-lO Parallel . . .......... . . $1110 
COMREX 
CR-l-S ... .. ..... .. . .. .. .. $670 
CR-l-P. . . . . . . . . . .. . ..... $760 
CR-2 . . . .. ..... .... .. .... $AVE 
DATASOUTH 
05-180 .......... • .. .. . .. $1170 
DIABLO 
620RO 
630RO 

... ... . ...... . ... $920 

... . . ...... . .. ... $1720 
IDS 
Microprism 480 . . . . . . . . . . . . . $485 
EPSON 
RX80 ...... • ............. $AVE 
MXlOO .... ... .. . . . .. $AVE 
FX80 ...... .............. $AVE 
Free Cover with eoch Epson Printer 

NEC 
8023A . .. ... . .. . . . .. ... . $395 
35lO ................... $1370 
7710 ... . .. .. . . .. . . . . .. . $2045 
OKIDATA 
82A ...... . .. .. .. . .... . . $390 
83A ... . .. . ... . ... . ..... $635 
845 ..... . . . ........ . ... $1070 
84P . . . ... . . . ... . . .. .. . .. $980 
STAR MICRONICS 
Gemini 10X& 15X .... .. . . ... $AVE 
TALLY 
MT 160l wi Tractors .. . ... . .. $570 
MT 180l w/Tractors . ..... . .. . $785 
TEXAS INSTRUMENTS 
810 Basic .... .. . .. .. .. ... $1240 
TOSHIBA 
1350 Par or Ser . ...... . ... $1475 

TELEVIDEO 
910 ......... . ........ . .. $570 
910 + . ... . .... . . . ..... .. $570 
920 ..... . .. .. . .... ... .. . $735 
925 .... . .... .. .... . . . . . . $740 
950 .. . .. ... .......... ... $915 
970 . .. . ... . ... . ... . . .. $1025 
803 ...... . ........ .•. .. $1860 
PIED PIPER 
COMMUNICATOR I ... . . ... . $999 
Pricos reflect 3% to 5% cash discount. Produd shipped in 
factory cartons with manufacturer's wam::mty. Free shipping 
is on UPS ground only. Prices & availability subject to change 

without notice. Send cashier's check or money 
fit order ... 011 other checks will delay shipping 

~7(~ twowoeks. 

<034 CONs. 
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Nor IF IT'S A GIFFORD. 

Freedom from obsolescence now costs 
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Gifford Multi-User Computer Systems, 
based on industry standard IEEE 696/ 
5-100 with 20 bus slots, allow ample 
expandability and upgradability as new 
processors and peripherals are introduced. 
For example, up to four addi tional users 
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terminal costs. All while protecting your 
investment. 

That's why Gifford computer systems, 
with their dual processor CompuPro 
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proof, hard-di sk computers. 
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OF TWO SOFTWARE WORLDS. 
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8 and 16 bit CP/M ™ programs simul­
taneously. So, if you go w ith Gifford, 
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8 bit CP/M programs avai lable, PLUS 
any of the more powerful 16 bit programs 
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all the CP/M software that's out there, 
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Calc-86;M dBase II;M 
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and mail it to us today. We'll send you 
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go ing w ith Gifford. Such as, our exclu­
sive networking and multi-tasking 
telecommunications packages, our two 
year warranty, complete service and 
support, system integration and custom 
application software. Plus all the benefits 
of selecting an IEEE 696/5-100 bus­
based system. 
MP/M 8-1 6 is a proprietary implementation of 
MP/M-86 and was configured for CompuPro by 
Gifford Computer Systems. CP/M and MP/M are 
registered trademarks of Digital Research, Super­
Calc is a trademark of Sorcim. dBase II is a trade­
mark of Ashton-Tate. CompuPro is a trademark 
of Godbout Electronics. Prices and specifications 
subject to change. 
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Memory Models 
A thorough understanding of the models 

emplayed to structure memory usage 
beyond the familiar 8-bit processor; 64K­
byte domain is necessary. The revolu­
tionary innavations in software design will 
not come from using this newly available 
memory resource for more spreadsheet ar­
rays or a bigger memory disk emulator. 
Real innovation and creative design can 
only progress when the tools are available 
for concrete realizations. 

Two compiler manufacturers (c-systems 
and Digital Research) are already support­
ing larger memory usage, one has two ad­
ditional memory models in test sites (Lat­
tice), and at least two others (Mark 
Williams and Mark DeSmet) have defnite 
plans for supporting larger models in the 
near future. The tools are here; we need 
to know how they work. 

Although the Intel 8088 microprocessor 
used by the IBM Personal Computer can 
directly address over one million bytes of 
semiconductor memory, the manner in 
which this space is accessed leads to com­
promises in both hardware and software ar­
chitectures. For the processor to retain a 
16-bit internal datapath (assuring relative 

production times were impeded by 
the use of the snail-like PC assembler. 
Sieve execution performance im­
proved by 22 percent when register 
variables were used for the loop 
indexes. 

The company's c-window symbolic 
debugging package, available for 
$195, is a unique and valuable option 
worth noting. When the user sets a 
compiler command-line option (the 
debugger works only with the c­
systems compiler), provision is made 
to link a separate library containing 
a program-execution supervisor. 
When the compiled program is run, 
high-level debugging using single­
step, trace, or breakpoint is sup­
ported with breaks conditional on 
count, function name, and source­
line number or by nonzero evaluation 
of arbitrarily complex user-defined 
expressions. Extensive user-specified 
automatic commands allow the set­
ting or display of evaluated expres­
sions, variables, and data with radices 
and formats precisely predetermined. 

Another interesting command-line 
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ease in software migration from earlier Intel 
products), a segmented architecture was 
chosen. 

To generate the 20-bit physical address 
needed to reach any location in the memory 
space, the bus-interface unit of the pro­
cessor automatically shifts the 16-bit con­
tents of one of the four segment registers 
left by four binary bits (filling the spaces 
created on the right with binary zeros) and 
internally adds this result to a 16-bit 
register containing an offset address. 
Therefore, to reach any memory with a 
physical address outside a 64K-byte span, 
the appropriate segment register must be 
adjusted. The processor takes fewer clock 
cycles to operate within a 64K-byte logical 
address space and requires additional cycles 
for any memory transactions outside that 
limit. The compiler designer wishing to 
enable access to code or data spaces beyond 
64K bytes faces a confusing thicket of 
trndeoffs as q result of this complex process. 

To deal with this complexity, C compiler 
writers for Intel's 16-bit architecture are 
choosing to adapt the four memory models 
expressed in the Intel PLlM-86 object for­
mat (see figure 1). The most widely used 

option allows the user to set a PUM­
and Pascal-compatible argument­
passing convention. Compared to C, 
arguments are placed on, and re­
moved from, the stack in inverse 
order. Because C allows a variable 
number of arguments to be passed 
into a function, all arguments must 
be explicitly declared when the func­
tion is declared, enabling the com­
piler to generate proper stack cleanup 
on function returns. This option can 
be used to compile C function 
modules callable from Pascal or PUM 
programs and, when combined with 
the medium memory model, to gen­
erate code for popular real-time 
operating systems such as Intel's 
RMX-86 or Industrial Programming's 
MTOS-86. 

The documentation explains these 
complex options and contains a full 
treatment of the assembly-language 
interface to c-systems code. However, 
while the 46-page manual is accurate, 
complete, and useful, it includes 
neither an index nor error message 
explanations. An alphabetic reference 

model, and the default model for most com­
pilers, is the small memory model, which 
defines separate code and data areas, with 
a maximum size of 64K bytes each for a 
total program memory access to 128K 
bytes. All code must fit within the code 
group; the 8088 CS register is used as 
relative origin. All data and the stack must 
fit within another 64K-byte area with the 
DS, ES, and 55 registers all pointing to 
its origin and defining the lowest accessi­
ble address. Within this data area the stack 
grows downward from the highest 
available data memory, and the dynamical­
ly allocated heap area, generally based on 
the 8088's ES register; grows upward from 
the top of whatever memory the compiler 
has allocated as a fixed area for globally 
available variables and data . 

The medium model still restricts its pro­
grams to a maximum of 64K bytes of data, 
apportioned identically to the small model, 
but code is allowed to expand to the limit 
of maximum available memory. The com­
piler and linker normally manage the CS 
segment register to generate the optimally 
appropriate form of call and return. A third 
model, the compact model, limits code and 

list of the library functions would be 
a welcome addition. 

Caprock small-c is a result of Ron 
Cain's generosity (i.e., it is a transla­
tion of source code intended for the 
8080, originally published in Dr. 
Dobbs' Journal #45 and placed in the 
public domain by Cain at that time). 
Program run-time memory usage is 
organized by assigning all code to a 
64K-byte code segment shared, after 
linkage, with the run-time library. 
The stack, which manages all data 
items, has a separate 64K-byte seg­
ment. The PC-DOS linker assigns the 
code segment to low memory, with 
the stack segment immediately 
above. 

Assembly language provides for 
any desired departures from the 
above arrangement, as long as you 
assume responsibility for juggling the 
segments. In contrast to the original 
small-c, the compiler can produce 
multiple output files and supports 
true extern linkage, so the entire run­
time library source is not required as 



external variables to 64K bytes each and 
allots a full 64K bytes for stack data, with 
the C5, D5, and 55 registers adjusted ac­
cordingly. The heap data area employs the 
E5 register, growing upward, and can oc­
cupy up to all of the remaining memory. 
The amount of memory allotted to heap use 
is generally specified at link time. 

The final model, the big model, is a 
deviation from the PLlM-86 convention's 
large model plan . In the PLlM-86 model, 
each code segment allocation should be able 
to access its own 64K-byte data segment. 
C compiler writers have settled on a less 
ambitious scheme, where a program is 
limited to a single 64K-byte data space for 
global data, a single 64K-byte stack area, 
but allowing code and heap allocations to 
divide up the remaining memory with the 
heap left to manage whatever is not used 
by the program code. 

In the words of its progenitors, "C is not 
a 'very high-level' language." A program­
mer can get close to and manipulate the 
details of individual machines. Therefore, 
a few ramifications to all of the above exist 
that govern C compiler design and should 
influence the C programmer's choices and 

compiler input along with the user's 
program. The assembly-language in­
terface is adequately documented 
and is aided by the directives #asm 
and #endasm for including in-line 
assembly statements in the C source 
file. 

While quite inexpensive, the 
Caprock small-c lacks many of the 
features that make C the powerful 
systems tool it is . For instance, the 
control structures while, for, switch, and 
goto are missing. This subset does not 
support the storage classes auto, static, 
and register; typedef declarations; float 
or long int data types; conditional 
compilation (#ifdef, etc.); arguments 
for #define preprocessor statements, 
initializers on declaration or casts; 
and multidimensional arrays, struc­
tures, and unions are not allowed. 
Functions may only return int, 
pointers may only point to char or in!, 
and no complex assignments are per­
mitted. Caprock small-c does not 
support conditional expressions, 
comma, logical negation, and one's 
complement. 

coding practices. Under the small model, 
the natural integer size and natural pointer 
size for C are both 16 bits, a fact that allows 
maximum efficiency in using the 8088 pro­
cessor and a minimum of confusion for the 
programmer. In the big model, the natural 
size for C int and pointer types is 32 
bits, and while the processor takes 
longer to juggle 32 bits than 16, this 
concerns the programmer solely from 
a code size and performance stand­
point. 

With the compact and medium 
models, care must be exercised. In the 
compact model all function calls are 
short (16 bits), but the dynamic data 
must be managed in C using 32-bit 
data pointers, loads, and stores. Thus 
char pointer and natural integers are 
not all the same size, and care should 
be exercised in the use of casts and type 
conversions. The medium model, 
which allows long calls but restricts all 
stack and data to 64K bytes, reverses 
the implications of the previous 
anomaly if you want to use pointers 
to functions or manipulate code addresses 
directly. 

In performance, small-c came in 
last in every test of execution speed 
and behind most of the others in 
code size and compile time. The in­
teractive nature of the command 
mode is inoffensive, but assembly 
durations require patience. 

Why, then, is such software useful? 
First, as the least expensive C com­
piler available for the PC, it can give 
the programmer a taste of the lan­
guage without a large cash invest­
ment. Beginners at programming 
should know, however, that using 
smal1-c as a means to learn program­
ming or to learn C can be extremely 
frustrating at best because so much 
of the language is absent. Most pro­
grams from books or magazines will 
simply not compile or run without 
significant alteration . Such changes 
are best left to the experienced. 

Caprock small-c could also be used 
as a learning aid for the C program­
mer. The source code for the entire 
compiler and run-time library is in­
cluded on the disk; it is a unique aid 
for anyone interested in studying and 

tinkering with the mechanics of com­
piler construction. And because the 
disk includes a translation, into C 
source, of the text-formatting pro­
gram from Kernighan and Plauger's 
classic text, Software Tools, it is a 
valuable resource for the student 
learning how to translate into C from 
another language (RATFOR prepro­
cessed FORTRAN or Pascal, depend­
ing on which version of the book you 
use). As a bonus, the executable ver­
sion provides some useful word­
processing capabilities when com­
bined with a trusty text editor. 

Computer Innovations C86: In addi­
tion to the three-pass compiler and 
complete source-code files for the 
assembly language and C library 
functions, this package includes an 
object-code librarian, object libraries, 
a linker, and a source-code library­
maintenance program that allows 

. many small code files to be stored in 
one archive, eliminating disk-file clut­
ter and freeing disk-directory entries. 

The CI-C86 compiler accepts the 
standard C language and produces 
object code in a format exclusive to 
the system linker. Register variable 
declarations are converted to auto 
(storage class), and true register 
variables are slated for a future 
release. A command-line option 
allows 31 character identifiers, a fea­
ture that increases the self-document­
ing qualities of the resulting code but 
makes it more difficult to transport. 
Other compiler options enable com­
ments to nest and permit the entry 
of command-line #defines . Error 
messages are accompanied by the 
line number the compiler was work­
ing on when the error was detected . 
An interim solution to interfacing 
assembly-language to a nonstandard 
object-module environment is pro­
vided by a program that converts an 
assembler's output to a form accept­
able to the CI-C86 linker. 

Although only the small memory 
model is implemented, the package 
includes a software foundation for 
using overlays. Library routines 
enable program I/O redirection. The 
8087 math coprocessor is supported 
by calls to library functions, and in­
line code capability is scheduled for 

Text continued on page 146 
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virCIe 111 on inquiry cara. 

ALPHA 
OMEGA 

[OrJPUTf,'~ P,'?ODU[TS 

DISKETIES 
SCOTCH 3M SS DO 
MAXELL MD2 DO DO 
PRINTERS 
CITOH 85 10 PARALLEL . 
GEMINI 10 . .. ....... .. 
GEMINI15 .............. . 
OKIDATA MICROLINE 92 .. . 
OKIDATA MICROLINE 93 .. 
EPSON FX-80 
MODEMS 

HAYES SMARTMODEM 300 ... 
HAYES SMARTMODEM 1200 . 
HAYES MICROMODEM II. 
MONITORS 

USI PI 3 12" AMBER ....... . 
NEC JB 1201 M 12" GREEN 
TAXAN 12" AMBER .. 
AMDEK COLOR I 13" ........ . 
AMDEK COLOR II 13" RGB .. 
IBM PERIPHERALS & SOFTWARE 
TANDON TM55-2 THIN LINE 
TANDON TM 1 00-2 ..... . 
AMDISK TIl 3" DISK SYS . 
VISTA MULTICARD ....... 
KRAFT & T.G. JOYSTICKS. 
DBASE II .... .. 
WORDSTAR .. ....... . . .. 
HOME ACCOUNTANT + 
VOLKSWRITER ............. .. .. 
LOTUS 1.2.3 .. 
MU LTIPLAN. 
APPLE PERIPHERALS & SOFTWARE 

24.95 
41.00 

385.00 
325.00 
490.00 
529.00 
914.00 

SCALLS 

209.00 
524.95 
279.00 

159.00 
159.00 
129.95 
285.00 
425.00 

SCALLS 
259.00 
690.00 

SCALLS 
46.95 

425.00 
269.00 
99.00 

140.00 
SCALLS 

185.00 

VIDEX VIDEOTERM 80 COLUMN. 219.00 
MICROSOFT PREMIUM PAK 474.95 
MICROSOFT 16K RAMCARD 69.00 
KRAFT & T.G. JOYSTICKS. . . . . . . . . 45.95 
QUENTIN APPLEMATE DRIVES .. 245.00 
SUPER 5 THIN LINE DRiVES..... 275.00 
WIZARD BP016K BUFFERED INT . 139.95 
PFS FILING SYSTEM.. 85.00 
PFS REPORT. 67.00 
DBASE II ..... 425.00 
WORDSTAR . 269.00 

THESE ARE SAMPLES OF THE 
MANY PRODUCTS THAT ARE 
AVAILABLE. PLEASE CALL 
FOR PRICING AND INFORM­
ATION. 

(2131 345-4422 
IIII!!IJIII ... .. 

4847 LA MONTANA CIRCLE 
T ARlANA, CA 91356 

All products are in factory sealed packages. We 
gua ranfeeall items for30days. Within this period, 
defec tive merchand ise returns must be accom­
panied by RMA number. All other returns will be 
subject to a 10% restocking fee. For prepaid 
orders there will be a 3% shipping charge, $5.00 
minimum. There wil l be an additional $4.00 sur­
charge on COO orders. Cash or Cashiers Check is 
requIred on COO orders. Calif. residents add 6.5% 
sales tax. Prices subject to change without notice. 
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Listing 1: The math benchmark. 

/* intrnath3.c 

#define COUNT 10000 

rnain( ) 
( 

int i, j, k; 
printf("starting\n"); 
for(i 0; i < COUNT; ++i) { 

j = 240; k = 15; 

*/ 

/* test byte-byte combinations */ 
j (k * ( j / k »; 
j (k * ( j / k ) ) ; 
j ( k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k 
k ( j -k-k-k-k -k-k-k-k -k-k-k-k -k-k-k 

/* test byte-word combinations */ 
j ( j < < 4) ; k = (k < < 4) ; 
j (k * ( j / k »; 
j (k * ( j / k ) ) ; 
j ( k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k 
k ( j -k-k-k-k -k-k-k-k -k-k-k-k -k-k-k 

/* test word-word combinations */ 
j ( j < < 4) ; k = (k < < 4) ; 
j (k * ( j / k »i 
j (k * ( j / k »; 
j ( k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k 
k ( j -k-k-k-k -k-k-k-k 

printf( "Finished\n" ); 

/* intrnath3.c end 

Listing 2: The pointer benchmark. 

/* pointerl.c 

#define COUNT 10000 
#define ALLOTTED 128 

rnain( ) 
{ 

-k-k-k-k -k-k-k 

*/ 

*/ 

char workarea(ALLOTTED), *ptr; 
int i; 
printf("starting\n"); 
for(i=O; i < COUNT; ++i) 

) ; 
) ; 

) ; 
) ; 

) ; 

) ; 

ptr = workarea; 
while(ptr < (workarea + ALLOTTED» { 

/* 

*ptr = . 
++ptr; 

printf("Finished\n"); 

pointerl.c end 

. . , 

*/ 



While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the OS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 

We have continually improved on the performance of the OS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the OS180 one of the most versa­
tile matrix printers available today. 

Before you select your next printer, why not take a look at a time-proven performer-the 
Oatasouth OS180. 

The OS180 printer is available nationwide through our network of sales/ service distributors. 

data@@MliUu co:;:~:~n~:;;~ration 
P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 

Telex: 6843018 DASOU UW 
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Only 
Texas Instruments 

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 
Instruments 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 
\et 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. 

There's software available 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. 

No 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 
choose TI. 

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, 
p. 0. Box 402430, Dallas, 
TX 75240. Or call toll-free: Jis. 
1-800-527-3500. "'V 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. 

Cojl\Tight © 1983 Texas Instruments 261477 
1-2-) and Lorus arc trademarks ofLorus Development Corporation 
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The Z-80 C Cross-Compiler 
Fleet has arrived. 

Is your 1-80 C objea code larger rhan ir needs ro be? 
f\errearing ro assembler because C isn'r fulfilling irs promise:> 

Your ship has come in. Vandara inrroduces rhe 1-80 C Cross­
Compiler. Srorring wirh rhe finesr "pure" C-ro-8080 cross-compiler 
available (Whiresmirhs), we've added 8-bir expressions, a righr 
colling convenrion, a peephole oprimizer and full use of rhe 1-80 
insrrucrion ser ro reduce your code size by up ro :36%. 

And if you're in a f\OM-based environmenr, you' ll appreciore 
our in-line machine code, lisrings, f\OM-able rabies and oprional 
royalry-free runrime library! 

The Vandara 1-80 C Cross-Compiler is available for VAX, 
PDP-11, 68000 and 
18000 hosrs. 

For more informorion coli 
(206) 542· 7611 or wrire VANDATA 
17544 Midvole Ave. N .. Suire 107 
Seorrle. WA 981JJ 
Coli roll free, 
1·80(}426-5248 
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DATA 
THE UPPER HAND 

IN COMPUTER 
SOFTWARE. 

Circle 409 on Inquiry card. 

Text continued from page 141: 
future release. 

More than 100 library subroutines 
include several utilities for math, 
memory management, and string 
manipulation. Two important library 
functions behave differently with re­
spect to the standard, so migrant 
code may need adjustment: the CI­
C86 I/O subroutine fopen employs a 
12-choice mode argument, rather 
than the usual 3-choice mode, to ac­
commodate CP/M end-of-file conven­
tions and to differentiate between 
binary and ASCII files. The CI-C86 
open system-call simulation requires 
a 6-choice mode for similar reasons. 
The formatted I/O functions include 
the nonstandard, but welcome, ex­
tension of capability in the inclusion 
of a binary radix. 

The manual's coverage of this par­
ticular implementation of C is a bit 
thin. The individual programs in­
cluded are documented in clearly 
structured style, but error messages 
are neither listed nor explained, and 
the descriptions of the programs and 
routines are often terse. The alpha­
betic listing and clear one-to-a-page 
format of library-routine documenta­
tion, however, make for easy refer­
ence. 

This widely used compiler has 
been the subject of continual work 
and improvement since its introduc­
tion, and it will probably continue to 
improve. C86 was relatively ineffi­
cient at function calling, a drawback 
unrelated to overhead of register 
variables because the register type is 
converted to auto. Code generated for 
integer math and local-variable access 
was relatively efficient compared to 
others. 

In use, C86 is simple and straight­
forward and complicated only by the 
need to manage the nonstandard 
linker's syntax. Error messages can be 
confusing if they don't offer addi­
tional documentation, but a provi­
sion to print a source listing after the 
preprocessing pass can be a useful 
debugging tool. By including source 
code for the run-time subroutine 
library, Computer Innovations gives 
the user greater control over the 
structure of the final executable code 
module. While I found no real basis 
for complaint about this product, 



$ $ "LOWEST PRICES" $ $ 

SMITH CORONA 

LETTER QUALITY PRINTERS 
SMITH CORONA TP1 June Special $514 
Less June & July Mfg. Rebate ... ~ 

ONLY $464 
STARWRITER 40 CPS S or P .. $1274 
PRINTMASTER 55 CPS S or P 1544 
NEC 3510 33 CPS SERIAL .. 1386 

DOT MATRIX PRINTERS 
GORILLA BANANA Graphics . . .. $221 
EPSON 
MX-80 w/Graphics Rom+. 80 cps .. 427 
FX-80 Friction & Tractor 160cps . . 595 
MX-100 Friction & Tract. 100cps . . 653 
STAR MICRONICS 
GEMINI 10 2.3K Buffer 100 cps .. 329 
GEMINI 1515" Carriage 494 
OKIDATA 
82A Serial & Parallel 120 cps.. .. 404 
84 Parallel 15" Fr& Tr 200 cps .... 960 
92 Parallel 10" Fr& Tr 160 cps .. 501 

PROWRITER 8510 10"Par 120cps 404 
8600-Near Letter Quality Par 1031 
PRISM 80 . . . . . . . . . . . 756 

SUPERB RAIN 

SUPERBRAIN II 
DOUBLE DENSITY $1970 
QUAD DENSITY .... 2376 
SUPER DENSITY ..... 2684 

COMPUSTARS FOR NETWORKING 
VPU-lO . $1540 
VPU-20 . . .. . .. . . .. .. .. . .. . . .. 2284 
VPU-30 .. 2656 
VPU-40 ... 3029 
DSS-l0 .. 3029 

AMERICAN SQUARE COMPUTERS is 
organizing a World Wid .. Association 
of Computer Dealers. Open a Store or 
Start 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 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 

Which Computers are Best? .. Free 

Insured Shipping at Low Rates. 

ADVANCED DIGITAL 
S-100 SUPER QUAD SINGLE BOARD 
COMPUTER Z-80 64K RS232 DISK 
CONTROLLER FOR 5" OR 8" . 5474 
SUPER SLAVE 128K + PS NET/ l . 437 
SUPER SIX/128 6 MHZ 128K 555 
TURBODOS SINGLE USER. 250 
SUPER SYSTEM-DD-8 . 2327 
SUPER SYSTEM-8-HD-10 . . ... 3920 

ALTOS COMPUTERS 
8000-2 64K RAM. . $2680 
8000-15 208K RAM .. 3653 
8000-10 208K RAM. . 5571 
5-1503 USER 251 /4" . 2201 
5-50 3 USER HARD DISK . .... . 4379 
8600-1216 BIT 20 MB HD . 9104 

COMMODORE 64 
ATARI 400 w/Rebate Coupon 
ATARI800. 

CALL 
.. $149 

655 

TRAXX 5 1/4" ADD ON DRIVES 
Bare drive SSDD Quantity 2 Ea ... 215 
SSDD w/cabinet & power sup ..... 312 

TELEVIDEO 

TERMINALS 

TELEVIDEO 910 OR 910+ $538 
TELEVIDEO 925 Detach Keybd .. 674 
TELEVIDEO 950 Prog func keys 863 
TELEVIDEO 970 VT-l00 compat. 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 compat 655 
Zenith ZT-1 Terminal+modem 460 
Visual 50 Ergonomic . .... 
Visual 55 New! Enhanced #50. 
Visual 10080/ 132 co lumns 

$545 
.. 626 

890 
761 
782 

Visual 200 Tilts&detach keybd 
Visual 330 VT52&Haz1500 comp 
Visual 400 ANSI x3.64 com pat .. 
Visual 500 Graphics 14" screen 

1074 
1646 

MONITORS 
ZENITH 
ZVM 121 Green Phosphor. 
ZVM RGB Color Monitor . 
GDZ-13-14 Composite Color. 

NEC 

.$123 
545 

.. 325 

JC1201M 12" Composite Color $378 
JC1202DHA 12" RGB Color Mon. 810 
JB1201 M 12" Green phosphor 176 

AMDEK 
Color I Color monitor . . S321 
300G 12" Green. . . 165 

GRAPHICS & COLOR GRAPHICS 

VECTRIX 
VX 128 8 co lors 322x560 Pix. . $2245 
VX 384 16.8 million colors . . ... . 3865 
VXM Hi Res. 13" RGB Mon itor .. 1430 

MICROANGELO 
MA 512 512x480 Monochrome .. $674 
MA 520 512x480 + Screen Pak2 .. 890 

COMPUTERS 

COMPUPRO 

Compupro computers come as main­
frame. boards, and drives, 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 Pure 16 bit computer is the 
fastest microcomputer by actual test! 
S-100, 128K Static Ram , 8 MHz 8086 18 
slot. Mainframe, 3 serial & 1 parallel 
ports. 
Gazelle II computer . . . . . .. $4346 
Hard Disk Gazelle II .. . . ....... 5750 

RADIO SHACK TRS-80 SAVE! CALL 

TARBELL with 2-8" disk drives 
EMPIRE I single sided ... $3304 
EMPIRE II double sided ....... 3775 

MEDICAL SOFTWARE 
MICROMED & MICRODENT. 1656 
STARDOC . . . . 350 
THE DOCTOR'S OFFICE NEW' CALL 

NORTH STAR ADVANTAGE 

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 

56095 
6821 
8273 

Micro Decision II 

MICRO DECISION 
':.4 DEAL YOU CAN'T REFUSE" 

64K RAM Z80 4MHz 2 serial ports 
5 114" disks Free Software - CPM 2.2 
MicroSoft Basic . BaZic. WordStar 
LogiCalc spreadsheet. Correct-it 

ONLY 
MD1 1 single sided 5 1/4" ... 5818 
MD1 +ADDS 3A+ Terminal 1269 
MD1 +ADDS 3A+ +Smith Corona 1769 

MD2 2-5" SS drYs + Per. Pearl . .. 1148 
MD2 +ADDS 3A+ Terminal ..... 1599 
MD2 +ADDS 3A+ +Smith Corona 2099 

MD3 2 sided drives & Bookkeeping 
& Personal Pearl. FANTASTIC BUY 

MD32 Double sided drives ..... 1566 
MD3 +ADDS 3A+ Terminal . . . . .. 2019 
MD3 +ADDS 3A+ +Smith Corona 2519 
Above Packages include all Cables 

DECISION 1 
" IBM-360 on the Z-80 & S-100 Bus!" 

Sixteen programs running simultan­
eously! FREE CPM. MicroSoft Basic. 
S-100. IEEE 696, 14-s lot. 4 MHz Z80 
Real time clock, Interrupts. 3 Serial 
& 1 parallel port . 64K static RAM ex­
pandable to 1 Megabyte. 
01 Hardware&Software as aboveS1712 
0 2 Has 2 DSDD 5 1/4" drives ... 2485 
D3A 1 DSDD 5 1/4" +5 Mb Hard Disk 

+Wordstar. Correct-It, Log iCalc, 
BaZic, and Personal Pearl 

D3A w/5 Mb Hard Disk .... 3120 
D3C w/15 Mb Hard Disk ... 3822 

MOS Multi user upgrade 3-64K RAMS 
+Micronix operating system 1432 

MOS+ with above & Whitesmith's C 
& Pascal .. 1783 

MORROW DISK DRIVES 

Complete systems include S-100 con­
troller. power supply. cabinet, & fan , 
CPM & Basic 80. 
Add Drives include power supply. cabi­
net & fan. Add 

System Drive 
51 /4" Winchester 5Mb $1572 $1151 
51 /4" Winchester 15Mb 2485 2064 
8" Winchester 10Mb 2625 2134 
8" Winchester 20Mb 3187 2766 
14" Winchester 26Mb 3187 2766 
8" (w/DMA controller) 
One 1 sided . . . 5870 S576 
One 2 sided 1081 800 
Two 1 sided 1418 1011 
Two 2 sided 1839 1432 

Factory Guarantees We Beat Prices Call for latest prices & availability .A 
AMERICAN SQUARE COMPUTERS 

4167 Kivett Dr .~mestown N.C. 27282 919-889-4577 919-883-1105 
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Name 
DeSmet C Development Paakage version 
1.5 \ 

lYpe of Software Package 
C programming language compiler 

Manufacturer 
C Ware 
1607 New Brunswick Ave. 
Sunnyvale, CA 94087 
(408) 736-6905 

Price 
SIOO 

Format 
5 V. -inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

lYpe of Complier 
Produces object code or assembly 
language 

Computer Needed 
IBM PC running PC-DOS or CP/M-86 w ith 
two single-sided disk drives and a 
minimum of 64K by tes of RAM 

Documentation 
lOS-page loose-leaf manual 

Audience 
Systems and applications software 
developers, C programmers 

neither its features nor its perfor­
mance were relatively outstanding, 

Mark DeSmet has recently released 
a full suite of 8088 systems-develop­
ment software accompanied by more 
than 100 pages of documentation. 
Available from C-Ware for the low 
price of $100, the package includes a 
two-pass compiler, screen editor, 
assembler, linker loader, cross­
reference and list utility, object-code 
librarian, and two valuable system­
utility programs in both source code 
and executable form, The run-time 
library is supplied in two versions; 
one provides 8087 coprocessor float­
ing-point support, and the other pro­
vides software floating-point subrou­
tines. 

The extent and quality of these pro­
grams are amazing. The DeSmet con­
piler was usually fastest in compila­
tion and linkage times, regularly pro­
duced tight code and small incre­
mental program size, and always 
ranked at the top in terms of execu-
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Name 
C88 version 2.01 

~ . lYpe of Software ~ackage 
. C programming la uage compiler 

Manufacturer 
Intellect Associates c. 
POB 365 
Holbrook, NY 11741 
(516) 472-4449 

Price 
SI50 

t. Format , 
5 V. -inch double-de sity single-sided IBM 
PC-compatible PC- rpS format floppy disks 

lYpe of Complier ; 
Produces object co ~e 

Computer Neede 
IBM PC running PC l DOS with two single­
sided disk drives ar ~ a minimum of 64K 
bytes of RAM iI 

~. 

Documentation 
60-page staple-bou d manual 

Audience 
System and applica ions software 
developers, C prog pmmers 

tion speed. Because it is relatively 
young, the product is bound to have 
some rough edges. For instance, the 
preprocessor section of version 1.5 
failed to properly handle tests of in­
tricate #define expansion, producing 
spurious code with no compile-time 
error indication, In all other tests run, 
no further fault was found with com­
piler accuracy. 

This system produced consistent 
optimization in both code size and 
execution speed and generated code 
that consistently outperformed all 
but the Lattice compiler. In the short 
history of this product, C-ware seems 
committed to continuously improv­
ing it and has already added substan­
tially to the library. The DeSmet 
package is an unsurpassed vehicle for 
programmers in other languages 
(particularly assembler) to use in 
learning C. Examples of C and 
assembly-language source files that 
are included deftly illustrate the 
range of capabilities available. 

Although it does not support Unix 

Name 
Lattice C version 1.04 

lYpe of Software Package 
C programming language compiler 

Manufacturer 
Lattice Inc. 
POB 648 
Hoffman Estates, IL 60195 
(312) 843-2405 

Price 
S500 

Format 
5 V. -inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

lYpe of Complier 
Produces Object code 

Computer Needed: 
IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and a 
minimum of 128K bytes of RAM 

Documentation 
162-page staple-bound loose-leaf manual 

Audience 
Systems and applications software 
developers, C programmers 

version 7 extensions, in most other 
respects the DeSmet compiler accepts 
the entire standard C syntax, in­
cluding all widely used data types 
and operators. For example, the only 
pre-Unix version 7 data type miss­
ing is short, which may be added by 
employing typedef, Extensions are 
made to support 31-character variable 
names (for more readable code) and 
to include assembly language in line 
via the #asm preprocessor directive. 
Console I/O is not provided with 
redirection in the current release, 
and only the small memory model is 
presently supported. 

A full-facility programmer's tool, 
the screen editor has an elegantly 
simple command syntax . The 
assembler includes all 8087 
coprocessor mnemonics and uses a 
syntax that differs only slightly from 
that of Intel's ASM-86 standard. Bind, 
the system's linking loader, is used to 
produce executable files from the ob­
ject output of both the assembler and 
the compiler. It produces a full sorted 
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• These sale prices good through August 31, 1983. 

WordStar® dBASE IITM Lotus™ 1/2/3 SuperCalc ™ Multiplan TM 

$249 $439 $379 $129 $189 
WordStar® WordStar® 
MaiIMerge'· InfoStar'· dBASE II'· VisiCalc® Perfect Writer ,. 

$349 $259 $679 $169 $289 
ALPHA SOFTWARE '· dGraph $219 SuperSort $129 Perfec t Writer IS peller $409 
All Producls CALL HAYES '· SpellStar $129 Perlect Calc ~ 1 69 
APPlIED SOFTWARE TECHNOLOGY'· SmartModem $549 Repor tStar $219 Perfec t Filer 279 
VersaForm $269 HOWARDSOFr· 

Apple Packages and Other Specials CALL All Four Perfec t Products $799 

ASHTON·TATE '· All Products CAll 
Professional Pak CALL SOFTWARE PUBLISHERS'· 

dBase II $439 IUS'· 
MICROSOFT® PFS File $ 95 
RAM Card'· $ 89 PFS Report $ 95 

ASPEN SOFTWARE '· EasyWriter II $189 So flcard'· $249 PFS Graph $ 95 
Grammalik $ 60 EasySpeller II $119 Videolerm IVide,'· ) $239 SORCIM'· Random House Proofreader $ 39 EasyWriter IS peller $299 All Three Above $479 SuperCalc $129 Random House Thesaurus $119 EasyFiler $259 Mull iplan'· $189 SuperCalc2 CAll 
C. M. B. III ENTERPRISES'· FinanCIal Managemenl Series CAll Enhancer II IVide,'· ) $119 SuperWriler $179 
WS·Palch and WS·Keys $ 35 lEXISOFr· BAS IC 80 $275 SpellGuard $129 
COMPUTING"· SpellBinder $239 BASIC Compiler $295 VISICORP® 
Power! $119 UFETREE SYSTEMS'· COBOL Compiler $549 

VisiCalc $169 
CONTINENTAL SOFTWARE '· VolksWriler $129 FORTRAN 80 $349 VisiTerm $ 85 Flighl Simulator $ 45 
Home Accounlanl CAl l LOTUS'· Muil l-lool Word CALL VisiDe, $189 
DIGITAL RE SEARCH'· 11213 $379 All Other Products CALL VisiFi le $209 
CBASIC $109 METASOFT'· MICROSTUF'· 

VisiSchedule $209 
CB·80 Comp,ler $379 Benchmark $359 Crosstalk $119 

VisiTrend/ Plol $209 
PASCAlIMT + $259 MICROlAB '· 

Visillbrd $279 
SPP $155 OASIS'· Busi ness Forecasler $100 
Access Manager $225 

Tax Manager $179 The Word Plus $129 Desktop Planner $219 
Display Manager $299 MICROPRO® Punctualion and Slyle $109 Specials CAll 
CBASIC 86 $139 Wordstar $249 ORGANIC'· FLOPPY DISKEms I Bo,es of Ten) 
PASCAl/ MT + 86 $289 Wordstar I MailMerge $349 Milestone $269 8" $ 25 
Concurrenl CP/ M 86 $249 Wordstar I Mai lMerge/ SpeliStar $459 

PBl CORPORATION'· 5" ISS) $ 25 
CP/ M 86 $ 49 Wordstar I lnfoSlar $499 

Personal Inveslor $105 5" IDS) $ 35 
FOX ANO GEllER'· 

Mai lMerge $129 Larger Quantities CAll 
InfoStar $259 PERFECT SOFTWARE'· 

QUlCkeode $219 CaleStar $ 89 Perfect Wri ter $289 dU1I1 $ 59 DataStar $179 Perfec t Speller $1 69 

NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 
\Vhc n yo u huy software fro m us you're in good and ou tsta nding product su pport. Wh ic h mea ns tha t every orde r is fi lled the day we 

compan y. You sec, o ne of ou r favo rite clI sto mers is Now. we 'd like to go to wo rk fo r you. get it. A nd tha t OUI" un ique O rder Track ing 

IB M. ilsell: TAKE A LOOK AT WHAT WE OFFER. System'· is o n t he job, keep ing tabs on your o rder 

·1 hat \ right. LOWEST PRICES: Cu mpare prices for yourse lf: We every s te p o f t he way. 
When 111M PC headyuaners in Boca Raton. Ih inK you ' ll be impressed. ISome hody a t IBM musl Ou r g iant in ven tory one of Ihe largest in th e 

Florida wants 10 tryou t some com pet itive p roducts. lo\-e a barga in ') Un ited S lates a lso ass ures you o f Ihe fas tes l 
they giv~ 1I:-. a call and p lace an order. How d o we keep pr ices so low'! By ouying in possible service. Everyt hi ng's in stock so you don't 

So cit) Hewlett-Packard and Genera l Electric and tremendou s volume and negotia ti ng the best dea ls. have to wa it. 
Hllne~· wcf l. I We we re lhe fin l mai l-orde r hO ll se in t he co untry TECHNICAL SUPPORT: It's th e best. W hen IBM 

Frankly. we're flatte red hut not surprised. to se ll Perfect \Vritcr!) ca lls wi th a LJuestion. we helle,. be ready! (O ne day, 
Because \\ e know we·ve earned a nalional repula- FlIST DELIVERY: When you ca ll BOO-SOFTWARE when ,ml have a yues l ion. yo u'll be glad you 
lion for rock- bott om prices. fas t. personal service, you gel lhe fa stest de li very avai lab le a nywhere. bought from BOO-SOFTWA R E.) 

.. WRITE 
_ 1 800-S0FTWARE • • 

(BoO-SOFTWARE) 940 Dwight Way, Ste, 14 
Berkeley, CA 94710 

TO ORDER, CALL TOLL-FREE: 800-227-4587 
IN CALIFORNIA: 800-622-0678 or 415-644-3611 

CA residents 
add sales tax. 

tf Copyright 8OO-Sortwarc 19K] 
Micrmorl is il registered trademark . a nd Sortcard. RAM CMd. and Mult ip lan a rc trademarks of the Microsoft Corporation. 

C)rcle 3 on Inquiry card, 

o Pu rchase orders acce pted. 
Please ca ll us in adva nce . 

D Pro mpt UPS 3 day Blue La bel. 
D Ca ll for shipping c harges, ji-ee 

COla/OK, and o ther low software 
prices. 

D Now open Mo n. - Sa t. 
D Internat iona l a nd na ti o na l dealer 

requests welco me. 
D Qua nti ty d isco unts avai la ble. 
D Prices may c ha nge. 
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list of public symbols with corres­
ponding segment locations and off­
sets. A utility program, clist, pro­
duces paginated source listings with 
line numbers, fully formatted for 
printing, and includes a cross­
referenced listing of all functions and 
all line numbers where they were 
found. Object libraries included can 
be called from either C or assembly 
language, and both options are clear­
ly explained. 

The object library supplied consists 
of 59 subroutines. An additional 16 
routines for IBM PC screen and 
keyboard handling are included in 
a separate assembly-language source 
file that may be assembled and linked 
with C or assembly-language object 
modules. A C implementation of the 
game of Life, invented by English 
mathematician John H. Conway, is 
included in both executable and 
source-code forms to illustrate the 
use of this comprehensive assembly­
language PC screen handler. 

Two other source files accompany 
this package. A core-style file-dump 

utility illustrates the use of file and 
screen 110 routines. An assembly­
language source file for an operating­
system utility patch, which extends 
the keyboard input buffer from its 
current 15 to a full 128 characters, il­
lustrates use of the system assembler. 
Both are included in executable form 
and are valuable as programs and as 
examples. 

Although brief, the documentation 
devotes just enough attention to each 
feature in this extensive package to 
supply the user necessary informa­
tion. The lack of an index seems less 
noticeable here than in some other 
documentation due to the clear struc­
tural organization and the inclusion 
of a functionally subdivided listing of 
library routines in the table of con­
tents. All programs include extensive 
error messages, which are fully doc­
umented. 

Intellect Associates C88 is a one­
pass, nonoptimizing, integer-only 
subset compiler that seems to be con­
structed on a foundation of the public-

domain small-c source but incorpor­
ates many enhancements. Memory 
usage is limited to the 64K-byte 8080 
.COM file format, with the origin of 
a user's program set at the address 
100 hexadecimal. The somewhat non­
standard subset of C this compiler 
supports is limited, but fortunately 
the documentation clearly outlines 
what is missing. A function library 
consisting of 44 individual object files 
requires the supplied linker to form 
an executable file. No run-time 110 
redirection for the user's programs is 
supported. Modules may be com­
piled without a main,so they can be 
used as subroutines in addition to 
the object files supplied. 

The two allowable data types are in! 
and char, and pointers may point 
only to these. Structures, unions, 
compound assignments, goto, the 
storage classes auto, static, extern, and 
register and typedef declarations are not 
allowed. Multidimensional arrays are 
not permitted, and subscripting 
either an integer array or a pointer to 
an integer-in contrast to standard 

PROGRAMMERS 
"e" the extras we offer PROGRAMMING IN C ? 
More than just a compiler ... we address 
the total programming environment 

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:.. un SOurce 'eve' debUgge~ 
c·window -. bolic debugging. 

• fully interactl~e s~~\uation during 
• full C expreSSIOn 

debugging. . n breakpoints. 
nd expressiO I . 

• Statemen: a ands provide mll tl-
• Autom.atlc c~.m~ay per single step I 

pie vanable. ISP J 
\.. or breakpomt. 

Ask for a demonstration package -
you'll immediately "C" the difference! 

Available for Vict or 9000, C Compiler. ....... $195.00 
IBM PC, Zenith Z100, other c-window ......... $195.00 
MSDOS systems. Inquire c-window demo package 
about CP/M-86 version . (w/manual and diskette) $45.00 

Prices subject to change without notice. 
c-window tm c·systems; IBM tm IBM Corp. ' MSDOS tm 

Microsoft ; TI Professional tm TI; CP /M -86 tm Digital Research. 

c-syst e", ~ P.O. Box 3253 • {714}637-5362 
. Fullerton, CA 92634 : 
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BE SURE YOU GET ALL THE PHACT's 

base your C programming on 
PHACT-dbrm 
a multi-keyed IISAM l 

Data Base Record Manager. 
FlHACT-dbrm 

is an easy to use library of C ca llable 
functions for manipulation of record s in 

a database, plus high leve l database 
manipulation tools. 
FlHACT-dbrm 

supports: data dictionary; 5 datatypes; variable 
length records; full database security; database 
locking. data portability; ".h" file creation and 

much much more! 

FlHACT-dbrm 
runs on: all UNI X systems . lORIS and UNIX look­

alikes . MSDOS .CP/ M 

PHACT-rql ( RelatIonal Query Language I PHACT-rg 
( Report Generator) and PHACT-r.g (Relational Screen Generator I 

under development. 

FlHACT-dbrm 
is priced between $250-$950. (Source availablel 

ASSOCIATES UMITED 

To get all the PH ACT's call DAVID GRAHAM at 
PHACT ASSOCIATES Ltd. 212. 420-1512 

231 EAST II STREET. NEW YORK. NY 10003 

Circle 482 on inquiry card. 



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 802.37, .30.3/741-1778. 
IBM PC Is a registered trademark of International Business Machine Corp. 

Circle 25 on Inquiry card. 



Eye-Gua,d: .. 
the oruy anti-glare shield * 

made with lead to . 
cu~ ey . ¥ fatigue ~used 

, by ' I~,X-rays, 

UV radiation'S microwaves 
from computer terminals.· 
The new Eye-Guard anti-glare 
screen shield is made of 
strong, impact-resis~J1t, 
lead-impregnated aerYlic. 
It is identical to the 
material used as windows ' 
by nuclear power plants and 
hospital x-ray facilities . 
to block radiation and protect 
personnel. And, even though 
Eye-Guard screen shields 
contain 30% lead (by weight), 
they are cqmpletely 
transparent. 
Whether your eye-fatigue is 
caused by glare, radiation, 
or both, from your computer 
terminal, Eye-Guard will 
give your eyes relief. . 

Eye-Guard is the only 
anti·glare shield on the 
market made with lead. It's 
the only product that can . 
make that claim. 

eliminating the possibility 
of damage to your eyes from 
computer generated radiation 
·that it'S sold ,with a 100% 
money-back guarantee 
of satisfaction. 

, If your eye-fatigue isn't 
absolutely eliminated in the 
first 30 days, we'll buy back 
the Eye-Guard Leaded Screen 
Shield for the full purchase 
price. 
Order your Eye-Ouard Leaded 
Acrylic Anti-Glare Radiation 
Shield today. 9W' xII W' 
or 10" x 13;' complete with 
velcro fasteners for easy 
attachment to most monitor 
screens, $129.95. 
Eye-Guard Leaded Acrylic 
Radiation Shields (without 
anti-glare filter), $119.95. 

Dealer inquiries invited. 

It is so effective at r----------------
reducing eye-fatigue and 

• Attaches to computer terminal willi co~~~nient Velcro tabs. 

I Maillo: 
I Langley·S!. Clair Instrumentation Systems. Inc. 
I 132 W. 24th St. New York, NY 10011 

I Please ship the following Ey .. Ouard Leaded 
1\II!!!I1Il\IIII~~~~ Acrylic Radiation Shields: 

_ 9)2" x11 )2" and/or _ 10" x13" with 
anti·glare filter@$129.95 $ __ _ 

_9)2"x11)2" and/or_1O"xI3" without 
anti·glare filter@$119.95$ __ _ 

Total number ordered __ _ 
Ship Regular UPS 0 UPS Blue Label 0 

Parcel Post 0 Overseas 0 

Add $4.00 each for shipping and handling. 
Add $10.00 for shipping overseas. parcel 
post or UPS Blue Label. 
Add sales tax where applicable. 

Charge to my MasterCard 0 Visa 0 

No. Expires ___ _ 

My check for $ __ including shipping 
costs enclosed. I 
Ship to: 

NAME 

ADDRESS 

I 
I 
i 
I 
I 

CflY STATE ZIP I _______________ .J 

.~. Lansley-St.Clair Instrumentation Systems, Inc. 
• 132 W. 24th St., New York, NY 10011 

Circle 234 on Inquiry card. 

syntax-will double the subscript 
evaluation. Arguments to #defines are 

, not permitted, and #includes may not 
nest. 

All constant expressions are 
evaluated at run-time (rather than at 
compile time, which would be fast­
er), and function arguments must be 
defined in the order in which they 
appear in the function declaration. 
The compiler considers all unde­
clared but referenced functions or 
variables to be external functions and 
sends necessary external references 
to the object file. The user must ex­
amine the list of external identifiers 
printed at the end of compilation for 
incorrect entries such as misspelled 
variable names. 

Function calls have a decidedly 
nonstandard but potentially in­
teresting feature for the absolute­
address adventurer. Almost anything 
you can imagine immediately fol­
lowed by ( (the open parenthesis) is 
compiled as a function calL Thus 
1000() would call absolute memory 
location 1000 decimal and array[iJ( ) 
would call the location whose ad­
dress is found in the ith member of 
the array. Arguments to such func­
tions are pushed onto the stack in the 
order in which they appear within 
the parentheses. 

Most of the object files that con­
stitute the library have nonstandard 
names, syntax, and functions and do 
not include routines for heap man­
agement or string handling. Several 
useful PC console interface, BIOS in­
terface, special-purpose disk I/O, and 
memory-utility functions are also on 
the disk. The 60 pages of documen­
tation are neither well structured nor 
oriented to the novice. After con­
siderable groping about, however, I 
found most of the information I 
needed. 

C88 was fast at compiling its lim­
ited subset of the C language, and it 
generated some of the smallest ex­
ecutable files. The supplied interac­
tive linker was equally rapid and on-
ly required input of files actually used 
by the final program. I felt a certain 
frugal satisfaction at seeing this soft­
ware produce an executable utility 
program to clear the PC's display 
screen that occupied only 128 bytes 



Microsoft languages 
connectyoursofhMareto 

more 16-bit systems. 
The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run Microsoft<! 
operating systems, languages, or both . That means 
your programs written in Microsoft languages find 
their market in the largest installed base of 16-bit 
systems. The IBM", PC, and systems from Wang, 
Zenith, DEC, Victor, Altos, Texas Instruments 
and Radio Shack, to name just a few. And, if you're 
working with Microsoft operating systems and 
languages, you'll find that it's far easier to trans­
port software between systems. 
A full range of languages. The versatile MS­
BASIC interpreter and the fast MS-BASIC compiler, 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi­
neering applications. Microsoft C, a complete C, 
that provides a productive alternative to assembly 
language. And MS-Pascal, a high~level language 
compiler specifically designed for microprocessor 
system software implementation. All these lan­
guages are compatible with ANSI or ISO standards. 
A total programming environment. Compatible 
languages. Operating systems. Utilities. Plus 
complete support. All the tools you need 
to write software that sells. 
Leadership in micros. 
Microsoft wrote the 
first BASIC 
for the 

first production microcomputer. Since then, we've 
added a full range of 8-bit and 16-bit languages, 
plus the MSTM-DOS and XENIXTM operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems. And we make 
those enhancements available to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 
More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan­
guages and operating systems. Or, write for our 
booklet,"The Microsoft Language FamilY:' A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFt 
MICROSOFT CORPORATION 

10700 NORTHUP WAY 
BELLEVUE. WASHINGTON 98004 



Need to Measure Your 
Corporate Communications? 
Want to. ~efine your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 

Call McGraw-Hili 
Research 
Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hili 
Research professionals design 
custom projects that can make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu­
nications Research Center will 
meet your research needs 
promptly, at a reasonable price. 

Put McGraw-Hili Research to work 
for you. 

For a quote or proposal, call 
Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 997-3095. Or, write Corpo­
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 

~'j~ 
.1nlj 
If it's a communications problem, we 
probably pioneered the solution. 

INTRODUCES: PC- VSAM™ 
TM 

• one of the most comprehensive and versatile I/O programs available with 
power and performance to match that of the IBM·PC.® 

• uses sophisticated and easy command language that allows flexible and 
efficient storage of information. 

• meets the challenge of today's complex system and application needs while 
saving time and money in development. 

SYSTEM REQUIREMENTS: IBM. PC" , DOS, 64K RAM, ONE DISK 
DRIVE.SW', 80 COLUMN DISPLAY, OPTIONAL PRINTER 

INTRODUcrORY PRICE: $155.00 
(Offer good through Sept. 7, 1983) 

In order to enable us to market the most economically prices software we use 
functionally.inexpensive packagingT

" • Thus, passing the savings on to you. 

PROFESSIONAL BUSINESS SPECIALlSTS,TM INC. 
P.O. Box 026005 
Miami, Florida 33102-6005 
Call Collect (305) 545·7077 
For Information and Specifications. 
Method of Payment: Check. Money Order. 
Terms: All Handling and Shipping are included in Software price. Allow 2·4 weeks delivery. 
Trademark: IBM is a registered trademark of International Business Machines. Corp. 
PROFESSIONAL BUSINESS SPECIALISTS, FUNCTIONALLY·INEXPENSIVE PACKAGING, PC· 
VSAM, PBS are Trademarks Pending of PROFESSIONAL BUSINESS SPECIALISTS, INC. 
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on the disk. Other compilers impose 
a minimum overhead of 6 to 10K 
bytes on executable files by including 
mandatory I/O redirection, even for 
those programs where this is un­
used and totally inappropriate. 
However, the performance of the 
code generated, especially in such 
critical areas as looping and local­
variable access, is inadequate for any 
serious production work, particular­
ly when compared to the price/per­
formance ratio of other available 
software. 

Lattice C, in addition to the two-pass 
compiler, includes a standard library 
in object form, an object module 
disassembler, three header files, a 
source function-extraction utility, and 
sample C source files. A run-time 
package supports full 110 redirection. 
The lSD-page manual includes a 
detailed table of contents and a com­
prehensive index. With the addition 
of an object-code librarian, this com­
piler is marketed as the Microsoft C 
compiler. 

The Lattice C compiler produces 
remarkable code. In integer and 
floating-point math evaluation, 
pointer and array handling, local­
variable access, and function calling, 
performance was outstanding in 
terms of both execution speed and 
code compactness. Most measures 
applied to the compiler group echoed 
this superiority. Not only was the 
code fast and compact, but the lat­
tice compiler was consistently second . 
only to the DeSmet compiler in com­
piling and linking speed in both 
memory-disk emulator and floppy­
disk environments. 

Rapid compilation and high-perfor­
mance code are crucial in a product­
production environment where they 
facilitate an interactive "successive 
approximation" style of coding. This 
compiler encourages the program­
mer to code in small units, testing 
each as he goes, rather than build 
untested monoliths that require 
laborious debugging. 

In extensive use over an 8-month 
period, the Lattice compiler has per­
formed reliably and predictably, even 
when facing intentionally nasty traps 
and errors. The preprocessor handles 
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COMPETITIVE EDGE 
WELCOME TO THE GREAT LAKES EXPANSION CELEBRATION 

SLUDER HAS EXPANDED AND RELOCATED AND IS NOW READY TO SERVE YOU EVEN 
BETTER THAN BEFORE. WE ARE CELEBRATING AND TO HELP YOU JOIN US WE ARE 
FEATURING THIS MONTH SOME BRAND NEW ITEMS AND HAVE CUT EVERYDAY SALE 
PRICES EVEN FURTHER. 

COMPUPRO'" FROM GODBOUT ELECTRONICS LOMAS DATA PRODUCTS INC. 

FULLY INTEGRATED 
8 \ G-A A&T $ 8995 . 
8 16-B A&T $ 5095. 
8 16-C A&T $ 6566 . 
8 1G-DA&T $ 10216. 
8 16-08 A&T $ 6fi66 . 
8 16-1 6 A&T $ 102 16. 
8 16-68 K AT $ 6fi66 . 

:20 MEGABYTE SUB-SYS W/ DISK 2 :1495 

CSC $ 4449 . 
CSC $ .'i690. 
CSC $ 7:1:3fi . 
CSC$ 11 676. 
CSC $ 7:385 . 
CSC $ 1 16 i6. 
CSC $ 7:1:15. 
CSC $ :1595. 

COMPETITIVE EDGE INTEGRATED BUDGET SYSTEMS 

8fi / 88. 6~ K. I/O-I, 10 S LOT. CP/ M, (2) 8" DS DD 
6MHZ CPU Z, 64K, I/O-I , 10 S LOT. C PM, (2) 8" 
IOMHZ 8086, 128K.I/0 , 10 SLOT. CP M, 2-8" 
IO MHZ R086, 256 K, 1/ 0-:1 , 10 SLOT, MPM , 2-R" 
IOMHZ ROR6, fi l :2K. I/0-:1, 1(1 SLOT, MPM, 20MB 
IOMH Z 68K, 128K, I/ O-I. 10 SLOT, CPM, 2-8 " 
CPU 80286, 128 K.I/0-1, 10 SLOT, C PM, 2-8" 
DIS K 1 & CPM-2 .2 $ 445 . DIS K 2 A&T 
CPU 8028G A&T $ 11 64. CP U 8 0286 CSC 
CPU 68 000 A&T 499. CPU 68000 CSC 
M-DR IVE-H A&T 188:1. EN CLO SURE 2 DE SK 

SEATTLE COMPUTER PRODUCTS 

$:1095. 
299;;. 
:l895 . 
fi495. 
999.'i. 
:189fi . 
4495 . 

fi07. 
1268 . 

621. 
fi9fi . 

GAZELLE, 128K. LIST $5995 . SALE $4695 . 
I i) MEGABYTE HARD DIS I{ FOR GAZELLE 189fi 
INC LUD E S CONTROLLER & SOFTW AR E 

SEPA RATE CAB INET & 15 MB HD 209i) . 

COMPETITIVE EDGE BUDGET SYSTEM 
SEATTLE 86 C P U S ET, 128 K, (:2) 8" , MSDOS 2 .0 , :l:Wfl. 
10 SLOT CAB, POWER SUPPLY , READY TO R UN 
POWEE SU PPL Y, EEAD Y TO E UN 

CE INTE G EATED SYSTEM W/ 1-8" DR. l fi MEGA- 499fi . 
HYTE HAED DISK, 808G SET, MSDOS :2.0, 1:28K 
OF FAST SEATTLE STATIC RAM . 

R086 CPU S ET, MSDOS $fi 9fi. 641< STATIC RAM -17fi. 
SCP DISKMASTEE :1 19. SCP 2 POET SERIAL I ICl. 
SCP ~ POET SER IAL :2 10. 8087 PA C KAGE :26:1. 

SEATTLE RAM + & RAM + 3 FOR IBM PC 
RAM+ G4K $ 199. 1:28K 249. 192 K 299. 2.')6 K 
RAM+ :16~K 269 . 128 K 8 19 . 19:2K :IG9. 2fi6 K 
R087 PAC'KAGE W/8 087 & BASCOM . LIB 

:150. 
~ 20 . 

:26:1. 

HARD DISK SUB SYSTEMS FOR ANY Z80 CPM COMPUTER 
III ,\1 I':L,I Il Y'I'I': 1\(' 1.1'1)1':"; .~O F'I' I\·AH I ': (·AB. '" (,(}\TH0 1.1.I'H 

~~ .\11':(;.·1111''1'1': 1\(' 1. 1·IJ I,:S SO F'I'\\, A HI-: ('.'11-1. '" ('()\THO LlYH 
.\.\ M I':(;ABYT I,: 1\(, I.l ' ll1': S SOFTWAHE (,AI1. '" CO\TIW1.U: H 

$ 1,9:,. 
~:229;; . 
$:199;>. 

8MHZ 8086, LDP72, HAZITALL, 256K DRAM 
4 BOARD SET FROM LOMAS 

AUGUST 
SALE 
$1399 · 

LOMAS S IOO PC:2-fi" DRS ,8MHZ8088 $2 499. 
I :28 1< RAM , LDP72, HAZITALL. MSDOS, I;; S LOTS 

COMPETITIVE EDGE INTEGRATED SYSTEMS 
8 MHZ 8086 ,1 28 K DRAM , 2.4 MB 2-8" DRS, I 0 SLOT 2995 . 
IOM H Z 8086 , 128 K STATIC, 2-4 MB, 10 SLOT :1795 . 
LOMAS 286, 128 K, 2 .4 MB :2-8" DRS, 10 SLOT 4995. 
2 USEE MPM 86, 86/89 , 256 K, 10 SLOT, 2-8" :189;;. 
;) USER MPM 86,86/89,5 12K,1O SLOT, 1-8"8MBHD 659;;. 
fi US EE MPM 86,86/89,;; 12K,10 SLOT, 1-8" :12MBHD 809S . 
4 BOARD SET AUGUSTONLY,86, LO P72, HAZ ,256K 1399 . 
BMHZ 8086 $420 ., LDP72 $22 0. , HA ZITALL $260 . 
IOMH Z8 () 86$520 .1 28 K ST ATIC$B7fi.:2,'i6KDRAM 686. 

TELETEK 
TELETEK OFFERS FINE SINGLE & MULTI-USER 
CO MPONE NT S IN THE 4 & 6MHZ Z80 SERIE S 
Z80A, 641<. 2-5 " .6 ME GABYTE FLOPPY :j; 179fi. 
SYSTEM W/2 SERIAL, 2 PARALLEL PORTS 
AND CP / M 2.2 OPERATING SYSTEM 

10 ME GABYTE HAED DI S K FOE ABOVE 1795. 
:2:2 MEGABYTE HA RD DISK FOR ABOVE 2295. 

Z80A. 64 K. 2-8" 2.0 MEGAB YTE FLOPP Y 24% . 
SYSTEM W/2 SEE. 2 PAR PORTS, CP/ M 
AND 10 SLOT S- lOO CABINET 

ZHOA, 64K, 1-8" DR I-10MB HD, TWO 
ZROA S LA VES, TURBODOS NETWO RK O/S 
10 S LOT CABINET, EX PAND TO 9 USERS 
BY ADDING MORE S LAVE S . 22 M B AVAIL. 
MA NY CON FIG URATIO NS UP TO J G US ERS 

TJ<:LETEK SYSTEMASTER $671. ZROA S LAVE $649 . 
ZA OB S LAVE 7fi6. TUR BODOS ,fiO. 
TELRTEK HD/CT C fi96. CP/ M 2.2 165 . 

DEALER CORNER 
DEALER PRI CES AVAILAB LE ON SYSTEMS, 
HARD DI SK SUB SYSTE M S & BARE DRIVES 
TELETEK CO MPO N ENT S AT SPECIAL DEALER 
PR ICES. WE DISTRIBUTE SPELLBIN DER 
FOR IBM PC' AND ALL CP/M COMPUTEES 

MANY TERMINALS (QUME 102 $535.), PRINTERS, & ALL CP/M & IBM PC SOFTWARE AVAILABLE 

COMPETITIVE EDGE. P.O. BOX 556 • PLYMOUTH, MI 48170 
800 ORDER LINE 1-800-336-1410 LOCAL & INFORMATION LINE 1-313-451-0665 

VISA & MASTERCARD ACCEPTED NO SURCHARGE 

Circle 358 on Inquiry card. 
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Apple DOS Decision Software Llghtntng Sensible Applied Software 
Accountant ...... .. 129 97 Master Type . 40 30 Applesoft + Technology LIST SALE 

Applied Software Accountant with Link Systems Struc. BASIC 40 30 Versaform . 495 371 
Technology LIST SALE DBCalc 149 112 Data Fax . 199 149 Best . 40 30 Datamost 

Versaform 389 269 DBCalc ...... 0 20 Data Link . 100 75 Bug, The .... . 50 32 WriteOn . 130 99 
Versaform-Pascal .. 245 180 Delta Software Link Disk .. 70 51 Denver Software 
VersaformlCorvus Bookkeeper Check Link Index ... 195 149 

Build Using. 30 23 
EASY. 750 562 DiskOrganizer . 30 23 Hrd Disk ........ 495 360 Writer . 40 29 Link Sampler I . 60 45 Disk Recovery . 30 23 Insoft 

ARTSCI Bookkeeper Master 90 68 Link Video . 55 42 DOS Plus . 25 19 ALD System III . 75 56 
Magic Mailer ... .. 70 49 Denver LJK Enterprises Edit Soft . 40 30 Translorth III . 125 94 
Magic Pack Combo 225 156 Financial Partner . 250 188 Data Perfect . 100 78 Image Printer Link Systems 
Magic Window ... 100 75 Pascal Programmer Edit 6502 . 100 78 Epson .. 40 30 Data Fax . 249 187 
Magic Window II . 150 109 296 223 Lettr Pefct wi Link Index . 195 149 
Magic Words .. .. 70 49 Pascal Tutor 125 97 Mail Merge .. 150 112 

Image Printer 
Link Sampler I ... 60 45 Letter Qual .... 40 30 Avant Garde Eduware Lotus Image Prtr NECI Link Video . 55 42 

Ultra PlotlDIFI Algebra 1 40 30 Executive Briefing Dot Matrix . Software Publishers 
Datagraph 99 71 Algebra 2 ... 40 30 System . 199 149 Multi Disk Catalog . PFS: File . 175 129 

Beagle Brothers Algebra 3 40 30 Micro lab Quadrant6112 PFS: Graph 175 t29 
Apple Mechanic .... 30 22 Algebra 4 40 30 Asset Manager . Qu ickloader 125 94 
Beagle Bag 30 23 Algebra 5 & 6 . 50 38 Data Factory . Sensible Speller . DOS Boss . 24 17 Compu-Mathl English SAT #1 ... Sensible Speller Double Take 35 27 Arithmetic Ski . 50 100 78 
FlexText . 30 23 Compu-Read . 30 300 234 
Pronto DOS 30 23 Compu-Spelll 400 312 
Utility City ... 30 22 Data Disk 4-8 (ea) 20 300 234 

BPI Compu-Spell l 
GL, AR, AP, System 30 
Payroll , JobCost, Counting Bee ... 30 
Inventory (ea) 395 320 Decimals .. 49 LIST SALE 

Broderbund Software Fractions . 49 130 109 
Bank Street Writer . 70 53 Metri-Vert 16 
General Ledger Perception . 25 379 259 
wlAP ...... 495 305 PSAT Word Attack . 49 
Payroll . 395 275 Rendezvous . 40 90 69 

Computer Station SAT Word Attack ... 49 
Combined Spell Bee wi 65 49 
Enhanced Graphics 55 40 Reading Primer . 40 
Station Master 175 136 Statistics 30 

Comshare 25 19 
Image Maker . 

Continental 479 329 
CPA#1 
(all 4) ... 100 69 
CPA 
CPA 695 489 
CPA 
CPA 
CPA 

495 369 
... 345 219 

595 449 

Joystick .. 60 45 
Selectaport 60 45 

II products also run on Trackball .... 65 49 
the lie for details) . Products Versa Computing 

i below are specially designed for the Versawriter 
Char Set . 20 lie . Graphics Tablet . 299 249 
Comp Graphicsl Vldex 

Planner Apple Tablet . . . 120 86 Software Dimensions LIST SALE Enhancer II . 149 119 
Datamast Complete Graphics Accounting + lie Function Strip .. .. 79 65 

Reap System. 70 50 AP . 395 289 Inverse Character 
Tax Beater . 140 101 Graphics Magician . 60 45 • AR 395 289 Set . 29 24 
Write On . Tellstar Levell 40 30 Special Effects . 40 30 • GL .............. ... 395 289 Lower Case Chip . 29 24 

Datasoft Tellstar Level 2 . 80 58 Special Effects • Inventor 395 289 Lower Case Chip 
BASIC Compiler . 100 75 Insoft Apple Tablet . 70 50 • Payroll 395 289 (Rev 0-6) . 35 29 
Lisp Interpreter ... 125 94 ALD System II .. 75 56 Phoenix • POE .... 395 289 Micromodem 
Micropainter . 35 25 Electric Duet . 30 23 Zoom Graphics . 50 38 • POS . 395 289 Firmware . 29 24 

Graforthll . 75 56 Program Design • SOE . .............. 395 289 Soft Video Switch 35 29 
Transforth II . 125 94 New Step-By-Step . 80 58 Software Publishers Videoterm 

ISM Step by Step II 90 70 PFS: Fi le . 125 94 Switchplate 19 16 
Graphmagic . 90 65 Quality Software PFS: Graph . 125 94 Videoterm with 
Mathemagic .. 90 65 Bag ofTricks 40 30 PFS: Report . 125 94 Softswitch . 375 239 

Kensington GBS-OBAppl Vlslcorp 
Formatll . 150 113 Dev Program . 650 488 Visicalc ... 250 189 TM = Manufacturer's trademar1< 
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CP/M-80 

8" standard SSSD and Apple 5'14" . 
Please call to confirm price & 
availability for other formats, available 
as special orders . 

Mark 01 rne Unicorn LIST 
FinalWord . 300 
Mince ............... 175 

Adventure International 
Adventures 
1-12(ReqZ80) . 

ATI 
Power for CP/M . 

Anderson-Belt 
ABSTAT .......... .. . 

Artlflclallntelltgence 
Dental (PAS-3) ..... 
Medical (PAS-3) .. 

Ashton-Tate 
Bottom Line 
Strategist .. ...... ... 
dBASE II ....... [5] 
dBASE II w/User's 
Guide ........... [5] 

Aspen Sollware 
Grammatik . 
Proolreader . 

Balcones 
BOSS Fin . Acctg 
System .. ........ 

Byrom Software 
BSTAM. 
BSTMS .. 

Caxton 
Cardbox . 

Comm soil 
Roots/M .. 

Image . 
Comshare 

Planner Calc . 
Target I 
Guide ........ . 
Combo Pak . 

Condor 
Condor 1 . 
Condor 3 .. .... . 

Designer Sollwa 
Palantir . 

Dlctronlcs 
Random 
Thesaurus ..... . 

Digital Research 
Access Manager. 
CB80 . . 
CBasic . 
CIS Cobol . 
Despool ..... ... .... . 
Display Manager. 

129 

75 

995 
995 

400 
700 

729 

75 
50 

SALE 
223 
139 

97 

54 

359 

749 
749 

279 
398 

419 

56 
38 

MAC. .u 
Pascal MT + ....... 350 262 
Pascal MT + with 
SPP . 500 395 
PU180 . 500 375 
SID . 75 63 
SPP . 200 150 
ZSID . 100 88 

DJR Associates, Inc. 
FMS 80 . 995 625 
FMS80-1 . 495 312 
FMS 80-2 495 312 

Eagle 
Citation. 250 169 

Ecosoll 
Microstat ....... 295 248 
Microstat3 .0 . 395 320 

Epic 
Supervyz 150 94 

Falrcom 
Micro B + (CBasic) 260 211 
Micro B + (Other) . 260 211 

Fox & Gelter 
dGRAPH. 
dUTIL .. 
Quickcode . 
Quickscreenl 

piler .. 
Analiza It ' " ..... 
C Compiler. 
Disk Doctor ........ . 
Dungeon Master. 
Nemesis ... .... . 
Scratch pad . . . 

T/Maker Co , 
T/Maker lit .. ....... . 275 

Woolf Sollware Systems ' 
Movell .... .... ... ... 125 - ,. . 1 

695 

285 

149 
.. [41 259 

. ... [41 595 

189 
330 
225 

SALE 
398 

419 

600 
132 

99 

157 

167 
645 

1895 

2695 

3495 

1235 

199 

509 

209 

1735 

2295 

495 

167 

119 
207 

476 

160 
270 
185 
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FLOPPY DISK DRIVI:.S - 8" 
QUME 
242 - Half height DSDD 48TPI 
842 - Full size DSOD 48TPI 
TANDON 
TM-848-2 - Half height DSDD 48TPI 
MITSUBISHI 
M-2894 - Full height DSDD 48TPI 
M-2896 - Half height DSDD 48TPI 

FLOPPY DISK DRIVES - 5114" 
QUME 
142 - Half height DSDD 48TPI 
542 - Full size DSDD 48TPI 
592 - Full size DSDD 96TPI 
REMEX 
RFD-480 - Two-thirds height DSDD 
RFD-960 - Two-thirds height DSDD 
(IBM compatible; full -height face 
option available, N/C; 6-month war 

TANDON 
TM-100-2 - Full size DSDD 48TPI 
TM-100-4 - Full size DSDD 
(For the IBM PC) 
MITSUBISHI 
M-4853 - Half height DSDD 
M-4854 - Half height DSDD 

WINCHESTER 
AMPEX 
Pyxis 7 - 5 1/4/1 7MB 
Pyxis 13 - 51/4/1 13MB 
Pyxis 27 - 5 1/4/1 27MB 
• •• 1 year warranty 

WINCHEST 
MEDIA 01 
MD-1O - 11MB 
MD-20 - 22MB 
(For Z-80, CP 

TERMI 
ADDS VI 
AMPEX 
D-125 G 
D-150 G 
D-175 G 
(Amber 
QUM 
OVT-1 
OVT­
OVT 

P 
Q 

o 
MONITORS 
TAXAN 
KG -1 2N-U 12/1 Green phosphor hi-res. 
KG-12N-UY 12/1 Amber phosphor hi-res . 
RGBVISION-I 12" RGB color medium-res. 
RGBVISION-III 12" RGB color hi-res. 

MEDII>. DISTRIBUTING 

. .. .. ... 
(408) '438-5454 

PRICI:. QTY. ONI:. 

335.00 
395.00 

650.00 
795.00 

1225.00 

2695.00 
3595.00 

Call for prices 

499.00 
610.00 
625.00 

595.00 
749.00 
749.00 

1395.00 

Call for prices 

149.00 
159.00 
359.00 
629 .00 

SUPPLIES AND ACCESSORIES ALSO AVAILABLE 
DEALER INQUIRIES INVITED 
TERMS: COD, CASH WITH ORDER, MASTERCARD, VISA 

FREIGHT CHARGES WILL BE ADDED TO ALL ORDERS 
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most complex constructions without 
error or complaint. The company has 
shown steady progress in upgrading 
the product and adding preplanned 
enhancements. The documentation 
sets such a high standard of com­
prehensive excellence that others 
don't even come close. Only the func­
tion library is slightly lacking, and 
additional functions for sorting, ran­
domizing, and ASCII/numerical con­
version would be icing on the cake. 

A full implementation of the C 
language, the Lattice compiler pro­
duces code only for the small 
memory model, although versions 
for the compact and big models are 
in use at test sites. A command-line 
option allows inline generation of 
8087 floating-point code, but in the 
review compiler, library floating­
point routines in 8087 format were 
substituted. Another command-line 
option enables you to intersperse C 
source code in the object module dis­
assembler output, a step toward a 
planned high-level symbolic debug­
ging package. 

The few extensions to and vari­
ances from the C standard are worth 
noting. Only one copy of identically 
written string constants is generated 
by this compiler, although Kernighan 
and Ritchie state that all strings are 
distinct even when identical. Multi­
ple character constants are allowed. 
Comments nest by default. Identical 
names may be used for members in 
different structures because the 
specific structure being referenced 
determines which member name 
(and corresponding offset and at­
tributes) is intended. 

The Lattice manual is logically 
organized and complete in its 
documentation of compiler libraries 
and assembly-language interface. 
The in-depth treatment of the rela­
tionship between the Lattice im­
plementation and the C standard is 
especially welcome to the serious 
user. It lists variances and clarifica­
tions in order, with numerical refer­
ence to the corresponding section of 
the standard. The compiler's 90 error 
messages are fully and helpfully 
explained. 

The object library includes addi­
tional functions for low-level memory 



Compilers From White smiths , Ltd. 
Are Earning Top Grades. 

For users of PDP-ll, VAX:., 
MC68000, 8080, or 8086 CPUs, 
Whitesmiths ' C Compilers are 
quite a step above average. 

The compilers offer a wide 
range of desirable features. Like 
dependable and proven code. 
Flexibility. Ease of use. Portability. 
An incredible number of cross 
support options (now including 
support for the DEC and IBM 
PCs). An extensive portable 
library, with a new set of UNIX-

style functions to aid migration. 
And, of course, our optional 
Pascal Translator as well. 

With our compilers, you get all 
this plus affordability. Prices start 
as low as $550 for C Native Com­
pilers, $1100 for Cross Compilers. 
Pascal plus C Native Compilers cost 
$700, Pascal plus C Cross 
Compilers cost $1400. And 
our new "licensing under 
copyright" eliminates 
end-user licenses, thereby 

lowering OEM costs and simplify­
ing software distribution. 

When it comes to Whitesmiths' 
compilers we are sure you'll agree: 
we are crafting software that is in 
a class by itself. 

To find out how you can make 
our compilers work for you, write 

Whitesmiths, Ltd., 
97 Lowell Road, Concord, 
MA 01742. Or call (617) 
369-8499, Telex 951708 
SOFTWARE CNCM. 

Whitestniths, Ltd. 
Software Craftsmen 

I'~IX 1\ llradcm;lrk ofBdJ I.:ihor:uI>rlL's. PDI'· II :lml VAX arc tr:lucm:lrk., ofD igi t:tl Equipnwnt Corpnr.II,on .. \ IC6Hono I~ a tr:aul'r1urk of M\lwrula Inc 
J)lJtrt/l/l/(Jrs. AllStr.illa, Faw nr:IY I'ty Lid . 1'.0 II n4, Ihu!>lvillc. NSW222Ut( 12) <; 70·6 100;Jap:Ul, t\d\'ann.'d 0:11 .1 C"ntf\l!:. Cnrr .. Chiyot!:d;u , l okyu t O:\) 16.~ ·O .~H3: United Klrtgdom , lk:1 1 Time Sysl ems,NL'wClstle upnn Tync0632 733 13 1 
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Name 
Ouan,tum C compiler 

lYpe of Software Package 
C programming language compiler 
bundled with multitasking operating 
system 

Manufacturer 
Ouantum Software Systems Inc. 
7219 Shea Ct. 
San Jose, CA 95139 
(408) 629-9402 

Price 
$650 including operating system and 
utilities 

Format 
5 Y4 -inch double-density single-sided IBM 
PC-compatible ONX format floppy disks 

lYpe of Complier 
Produces assembly language 

Computer Needed 
IBM PC running ONX with two single­
sided disk drives and a minimum of 128K 
bytes of RAM; 8087 coprocessor required 
for floating point 

Documentation 
186-page loose-leaf manual plus operating 
system documentation in two cloth 
binders 

Audience 
Systems and applications software 
developers, C programmers 

management, direct console 110, and 
sophisticated string handling by pat­
tern matching, parsing and symbol 
and token extraction are provided. 
An optional $150 library, whimsical­
ly named "C Food Smorgasbord;' 
provides a complete fixed and 
floating-point BCD (binary-coded 
decimal) arithmetic package with 16 
significant-digit accuracy, an exten-

. sive series of direct device 110 
routines, and a terminal-indepen­
dence package providing the pro­
grammer with access to a variety of 
predefined existing terminals using 
ANSI X3.64 standard conventions. 
Built-in facilities let you add new 
terminals. 

Quantum C, nearly a full Unix ver­
sion 7 standard compiler, is an in­
tegral part of a complete multitasking 
operating system that supports up to 
16 users and 250 simultaneous tasks 
and includes a large number of Unix-

160 A"",lt 1983 © BYrE Publlcatlonl Inc 

Name 
Supersoft C compiler version I. 1.3 

lYpe of Software Package 
C programming language compiler 

Manufacturer 
Supersoft Inc. 
POB 1628 
Champaign, IL 61820 
(217) 359-2112 

Price 
$500 

Format 
5 V. -inch double-density Single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

lYpe of Complier 
Produces assembly language 

Computer Needed 
IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and a 
minimum of 64K bytes of RAM; IBM 
Macro Assembler required for use 

Documentation 
80-page loose-leaf manual in vinyl. binder 

Audience 
Systems and applications software 
developers, C programmers 

like features such as hierarchical file 
structure with multilevel file securi­
ty, device-independent 110 with 
mountable disk-resident drivers, and 
a complete shell command structure 
including inter-task pipes. 

Quantum C has far too many 
special features and programs to ex­
plain in this article. One highly in­
novative feature worth mentioning, 
however, is that it shares the last 
three stages of code generation and 
assembly with optional FORTRAN 
77, PC-compatible BASIC, and ex­
tended Pascal compilers, allowing 
separate compilation and cross-link­
ing of modules from any of these dif­
ferent languages into one executable 
file. The four languages share a single 
extensive series of subroutine 
libraries; all require the 8087 
coprocessor for floating-point calcula­
tions and all employ the same 
assembler (which may be used sep" 
arately) and linking loader. Full exter-

Name 
Telecon Systems C version 2.6 

lYpe of Software Package 
C programming language compiler 

Manufacturer 
Telecon Systems 
1155 Meridian Ave., Suite 218 
San Jose, CA 95125 
(408) 275-1659 

Price 
$200-compiler without floating point 

Format 
5 Y4 -inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

lYpe of Complier 
Produces assembly language 

Computer Needed 
IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and a 
minimum of 96K bytes of RAM; IBM 
Macro Assembler required for use 

Documentation 
21-page loose-leaf manual 

Audience 
Systems and applications software 
developers, C programmers 

nal communications and PC-DOS 
two-way file transfer are supported. 
The libraries, with over 150 sub­
routines to interface to all capabilities 
of the operating system, also include 
math support for exponential and 
logarithmic functions and trigono­
metrics, including hyperbolics and 
inverses. 

The C compiler supports enumer­
ated data types and allows in-line 
assembly language insertion via the 
#asm directive. It does not currently 
support initialization of auto 
variables, bit fields, or expressions 
following #if. Structures are initial­
ized as if they were int arrays, and 
braces may not be nested in initializa­
tions. All of these features will be 
supported in the next major release. 

All Quantum parsers support 64 
significant characters in variable 
names. 110 redirection is supplied by 
the underlying operating system and 
thus is available to all programs in all 



Innovative technology 
brings you quality color 
printing 

for only $599 

T he technology of the all -new Transtar 315 color printer 
revolutionizes color impact printing! Unlike old-fashioned 

printers needing multiple passes with pins to print color, the 
Transtar 315 employs an innovative 4-hammer print head to 
allow 7 colors and more than 30 shades to be printed in 
a single pass! 

A unique 4-color diagonal ribbon maximizes the efficiency 
of the 315 's color imaging and enhances its simple reliability. 
Built by Sei kosha , the most experienced manufacturing 
company of the famous Seiko group, the Transtar 315 is 
available now and has been designed to be compatible with 
the I BM, Apple II / lie and Franklin personal computers. An 
optional PICS card also allows Apple and Franklin users to 
simply depress the 315's "copy" button to print any high­
or low-resolution screen without exiting a program! 

Transtar is bringing the technology of tomorrow to you 
today. Your future in color printing is only $599 away. 

Transtar 
P.O. Box C-96975, Bellevue, Washington 98009 
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languages. Kernel interface is possi­
ble on two levels, by software inter­
rupts or message passing. Memory 
allocation is according to a system­
specific model, with an initial con­
figuration, similar to the small model, 
defaulting to a low-memory code seg­
ment with the remaining two allocat­
able segments concatenated im­
mediately above. Direct segment­
register usage manipulation by the 
programmer is allowed. In addition, 
the C parser recognizes the @ sym­
bol as a pointer reference in the same 
manner as * pointers but as a 
reference off the base value of the ES 
segment register rather than the OS 
register used in normal C pointer 
reference. 

This compiler produces fast, com­
pact code for its host operating 
system and supports some highly in­
novative features . If it were available 
for more widely used systems, it 
could be generally recommended, 
but because it is bundled with an ex­
tensive discrete software environ­
ment, a decision on its merits or use 

must be based on the entire operat­
ing system, not just the compiler 
alone. While I like the Quantum 
development environment-especial­
lyon a hard disk where command 
file access is reasonably short-full 
evaluation of this system is impossi­
ble here. It is worth noting that, while 
the system contains many powerful 
commands, programs, and utilities, 
the user pays a considerable price, in 
terms of performance, for the 
multitasking and multiuser 
capabilities. Potential users should 
anticipate some actual need for these 
capabilities. 

The operating system and C com­
piler are accompanied by two 
manuals. Their structure provides for 
functional coverage of all aspects of 
the system, but their style assumes 
the user has considerable knowledge 
of the kind of programs provided. 
The libraries are given comprehen­
sive alphabetized coverage, but only 
16 small pages are devoted to the 
details of the compiler, and the 
documentation unfortunately con-

tains no indexes. 
Supersoft C is one of a related series 
of products said to be available for 
any host-target combination from 
8080, Z80, 8086, and Z8000 micropro­
cessor families. Current operating 
systems supported are said to include 
the versions of CP/M and MP/M for 
both the 8080 and 8086 processors, 
MS-DOS, Unix, Xenix, and Central 
Data's ZMOS. The subroutine library 
is supplied in both source and object 
forms, and the package contains five 
sample programs. 

In relation to the standard, the 
Supersoft implementation lacks long, 
double, and float data types, static and 
typedef storage class specifiers, bit­
fields, and initializers on declaration. 
No parameters are allowed to #define 
macroinstructions, and the prepro­
cessor does not support any condi­
tionals, but #asm and #endasm are in­
cluded to allow in-line assembly 
language. 

The Supersoft documentation, a 
confusing pastiche of fragments 
relating to different processors and 

Most Promising Duet 
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operating systems, was a factor in 
making the Supersoft compiler the 
most difficult of the nine to use. Files 
that do not exist on the supplied 
disks are allocated whole chapters, 
and the files that do exist are men­
tioned only in passing, if at all. In the 
PC-DOS version I examined, the op­
erating-system-related documenta­
tion was mainly concerned with 
CP/M, and its instructions were quite 
misleading. Run-time memory struc­
ture was only one of many useful 
items the manual neglected to cover, 
although an examination of the com­
piler's output shows the default to be 
the small model. 

This software consistently took the 
longest time to compile the largest ex­
ecutable files of any compiler evalu­
ated. In spite of the size of the ex­
ecutable file, facilities for run-time 
110 redirection were not included. 
The run-time package did, however, 
produce a copyright message each 
time the user's program executed. Ex­
ecution times for the code produced 
were consistently in the bottom third 

of the nine compilers, with particu­
larly poor results in pointer intensive 
and integer math operations. In light 
of the poor documentation and poor 
performance in terms of compile 
time, code size, and execution times, 
the software and documentation I 
received do not warrant considera­
tion for serious use. 

The Telecon 8086/88 C compiler, a 
product of Telecon Systems, will be 
obtainable for any combination of 
these host and target environments: 
6809 (Flex, Uniflex, OS-9), PDP-ll 
(RT-ll, RSX-ll), 8080/Z80 (CP/M), 
8086/88 (PC-DOS, CP/M-86). Priced 
at $200, the package includes, in 
addition to the compiler, the stan­
dard 110 library in both source and 
object form, the stdio.h header file, 
and 21 pages of loose-leaf documen­
tation. A floating-point library (not 
yet available) for the 8088 will cost 
about $150. 

The compiler accepts the full C lan­
guage, and while the manual claims 
full Unix version 7 compatibility, 

MegaPlus & I/O-Plus 2 
The Ultimate Expansion for IBM PC or XT 

The AST Research MegaPlus'M has three func­
[Ions standard: Parity 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 computer IS 
turned on; and asynchronous communication 
port IRS232C seria l) which can be used as 
COMI or COM2. IDTE for a printer. or DCE for 
a modem). Also inc luded is SuperDrive'M "elec­
tronic disk" software. This program builds "disk 
drives" in memory which access your programs 
at the speed of RAM 'memory. And you get 
SupeISpooler-'M. print spooling software. 

Optrons include a 100% IBM compatible 
parallel prrnter port Ican be configured as LPTI. 
or LPT2). and a second RS232C asynChronous 
port ICOMI or COM2) . The MegaPak'" option 
plugs into your MegaPlus "piggyback" style to 
give you an additional I 28k or 256k of memory. 
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I/O-Plus 2. IS the answer for those who 
don't need additional memory but would like 
all those other multl -func[lon board features. 
The I/O-Plus 2 comes standard With a Clip-on 
battery powered clock/calendar. an asynchro­
nous communication port IRS232C serial). Su­
perDrive'" electronic disk. and SuperSpooler'· 
print spool ing software. 

Optional is a second asynChronous port 
IDTE. or DCE). a parallel prrnter adapter. and 
the best game paddle adapter on the market. It 
IS an IBM standard game port, but it can also 
use Apple compatible paddles and Joyst ick~_ 

Both boards come with a one year factory 
warranty and the Ouble' satisfaction guaran­
tee. If for any reason you are not sa rr si fled With 
the performance of your board with in thirty 
days of purchase. you may return It for a full 
refund. including the postage to return It. 

potential users should note the lack 
of support for enumerated data typ­
ing and structure assignment. Regis­
ter declarations are treated as if they 
are automatic. Compiler 110 can be 
redirected, and C source code may be 
optionally interspersed with the 
assembly-language output as com­
ments. Other command-line switch­
es allow the generation of absolute 
addressed output (the default is 
relocatable), preprocessor macroin­
struction expansion only, or run-to­
locate errors only. The compiler's 36 
error messages are cryptic. 

Documentation is sparse, and, in 
relation to the other compilers, in­
complete. The description of interfac­
ing methods to external routines, in 
an attempt to cover all supported pro­
cessors, is too general . No mention 
is made of how the compiler allocates 
memory or manipulates the segmen­
tation of the 8088 processor, although 
code examination reveals that the 
compiler supports the small memory 
model as default. Custom-segmenta­
tion schemes can be implemented 

TO ORDER BY PHONE: 
In California 1805) 482-9829 
OutSide California TOLL FREE (800)821-4479 

~. 
PRICES: 

I/O-Plus 2'" with Clock/calendar. asyn­
chronous communlca[lon adapter. Super­
Drive '" and SuperSpool'M - 5129 
MegaPlus'" with memory. clock. a sync. 
SuperDrrve'" and SuperSpool'M - 5289 

OPTIONS: 
64k upgrades. installed and tested S50 
Parallel Printer Port 535 
Second Asynchronous Port 535 
Game Adapter (I/O-Plus 2 only) 535 
Mega Pak'M With 256k of Memory 5349 

With 128k of Memory 5249 
2 year extended warranty S50 
ConnectAll Cable Bracket SI9 
Cable to Parallel Prrnter S35 
Cable to Modem or Serral Prrnter 525 
ComprehenSive Diagnostics Programs 510 
SUPERWRITER by SorCim S I 79 
SUPERCALCl by Sorclm SI59 
dBASE II by Ashton-Tate S419 

SHIPMENT: 
Norma l shipment IS day after receipt of 
order. We pay UPS surface charges. 2 day 
air service S5 extra . 

QUBIE' 
DISTRIBUTING 

4809 calle Alto , camarillo, CA 93010 
European Inquiries: 
129 Magdalen Rd" London, SWl8, England 
Phone 1011 870-8899 
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The new COMPAQ Portable Computer. 
IBM compatibility to go. 

S
imple, isn't it? The COI'v1PAQ'" 
Portable Computer can do 
what the IBM® Personal 

Computer does. To go. 
It runs all the popular pro­

grams written for the IBM . It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec­
tronics that give it additional 
capabilities and functionality. 

There's really only one big dif­
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput­
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. 

If you use a portable type­
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Per sonal 
Computer, add 
the COMPAQ 

Portable as a 
mobile unit that 

can use the same pro­
grams, the same data disks, and 
even the same user manuals. 

There are more programs 
available for the COMPAQ Com­
puter than for any other portable. 
More, in fact, than for most non­
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 

With most other portables 

you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process­
ing. The COMPAQ Computer's 
display screen is nine inches diag­
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 

The bottom line is this. The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It delivers 
all the advantages 
of porta­
bility 

without trad­
ing off any com­

puting power capability. 
And what do those advantages 

cost? 
Nothing. 
The COMPAQPor­

table sells for hundreds 
less than a compara­
bly equipped IBM or 
APPLE® III. Standard 
features include 128K 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up­
grades are available options to 
double those capacities. 

In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan­
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu­
nications interfaces including 
ETHERNET "I and OMNINETn,

. 

If you're considering a per­
sonal computer, there's a n ew 
question you need to ask your­
self. Why buy a com-

puter that 
isn't portable? 

For more 
information on 

the COMPAQ 
Portable Computer 

and the location of the 
Authorized Dealer nearest 

you, write us . COMPAQ 
Computer Corporation, 12330 

Perry Road , Houston , Texas 
77070. Or call 1-800-231-9966. 

© 1963 COMPAQ Computer Corporation 
lBM~ is a registered trademark of International Business 
Mach ines Corporation. 
ETHERNET'" is a trademark of Xerox Corporation. 
OMNINET'" is a trademark of Corvus Systems. 
Apple'" is [I registe red trademark of Apple Computer, Inc. 
COMPAQ'" is a trademark of COMPAQ Computer 
Corporation. 

-::::::m ____________ PORTABLE COMPUTER 

The most computer you can carry Circle 81 on Inquiry card. 



STANDARD UNIX SYSTEM CALLS REPLACED BY C LIBRARY SUBROUTNES 

c-systems Caprock CI-C86 DeSmet Intellect Lattice Quantum Supersoft Telecon 

brk X 
close X X X X X 
ereat X X X X X 
__ exit X X 
exit X X X X X X X X 
Iseek X X X X 
open X X X X X 
read X X X X X 
sbrk X X X X 
tell X X 
unlink X X X X X 
write X X X X X 

STANDARD C LIBRARY SUBROUTINES 

c-systems Caprock CI-C86 DeSmet Intellect Lattice Quantum Supersoft Telecon 

abort X X 
abs X X X 
atof X X 
atoi X X X X 
atol X 
ealloe X X X X 
free X X X X 
longjmp 
malloe X X X X 
qsort X 
rand X X X 
realloe X X X 
setjmp 
srand X X 

STANDARD C LIBRARY STRING FUNCTION SUBROUTINES 

c-systems Caprock CI-C86 DeSmet Intellect Lattice Quantum Supersoft Telecon 

streat X X X X X X 
stremp X X X X X X 
strepy X X X X X X 
strlen X X X X X 
strneat X X 
strnemp X 
strnepy X X 
index X X 
rindex X X 

Table 3: Standard library functions included with each of the compilers. In the table, an X indicates the function is available, an ! (ex-
clamation point) means the function varies significantly from the standard, and a blank means the function is not included. Most com-
pilers also include additional, nonstandard functions . 

using assembly language. 
The entire Telecon object library is 

entered to the linker in line with the 
user's program, rather than as a 
library to be searched through for on­
ly the appropriate code. Although 
this strategy ensures a consistent 
method across the range of proces­
sors supported, these files mean an 
additional 6K bytes at the least to any 
program. Fortunately, the source 
code is included, so the experienced 
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programmer can separate what will 
be used from the remainder and re­
compile for minimum program size. 
Unfortunately, the library contains 
only a bare minimum of subroutines. 

The Telecon compiler is simple and 
straightforward to use. Compile and 
link times in both memory disk emu­
lator and floppy-disk environments 
were somewhat longer than the me­
dian, and incremental code size and 
execution speed were only average. 

For some reason, this compiler 
crashed when attempting to compile 
a function consisting solely of an 
empty for loop, used to factor out 
looping times from measures of other 
compiler performance facets, forcing 
the system to be reloaded. The 
Telecon compiler is relatively efficient 
at function calling, but it ranked 
behind the others in integer math, 
local-variable access, and pointer 
operations. I haven't seen or used the 



STANDARD C LIBRARY CTYPE CHARACTER MACROS 

c-systems Caprock 

isalnum X 
isalpha X 
isascii 
iscntrl 
isdigit X 
islower X 
isprint 
ispunct 
isspace X 
isupper X 

' tolower X 
'toupper X 

'Conversion functions 

c-systems Caprock 

Hlush X 
fclose X X 
feof 
ferror 
clearerr 
fileno 
fopen X X 
freopen 
fread 
fwrite 
fseek X 
flell X 
rewind 
getc X X 
getchar X IX 
fgete 
getw X 
gets X !X 
fgets X 
print! X 
fprintf X 
sprintf X 
putc X X 
putchar X IX 
fpute 
putw 
puts X !X 
fputs X 
scanf X 
fscanf X 
sscanf X 
ungetc X 

other code generators or compilers in 
this series, but I think the main 
reason for choosing this software 
would be its cross-compilation 
facilities. Because the output is 
assembly language, small applica­
tions could always be hand opti­
mized for speed and compaction. 

Conclusions 
Evaluating the nine compilers in 

several broad categories may shed 

CI-C86 DeSmet Intellect Lattice 

X X 
X X X 
X X 
X X 
X X X 
X X X 
X X 
X X 
X X X 
X X X 
X X X 
X X X 

STANDARD C LIBRARY stdio SUBROUTINES 

CI-C86 DeSmet Intellect Lattice 

X X 
X X X 

X 
X X 
X X 

X 
X X IX X 

X 
X 
X 
X X 
X X 

X 
X X X X 
X X !X X 
X X 
X X 

X X X 
X X X 
X X X X 
X X X 
X X X 
X X X X 
X X IX X 
X X 
X X 
X X X X 
X X !X X 
X X X 
X X X 
X X X 
X X 

light on their main strengths and 
weaknesses. Software floating point 
is supported by Computer Innova­
tions, DeSmet, Lattice, and Quan­
tum. Compilers that use the 8087 are 
Computer Innovations, DeSmet, and 
Quantum, with the Quantum com­
piling in-line code and others mak­
ing function calls to library 
subroutines. C-systems allows use of 
more than 128K bytes of memory, 
although versions of several others 

Quantum Supersoft Telecon 

X 
X X 

X 
X 

X X 
X X 

X 
X 

X X 
X X 
X X 
X X 

Quantum Supersoft Telecon 

X X 
X X X 
X 

X X X 
X 

X 

X 
X X X 
X X 

X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X 

X 
X X X 
X X X 

X X 
X X 
X X 

X X 

that do so are imminent. Run-time 
library source code is included in 
systems from Caprock, Computer In­
novations, Supersoft, and Telecon. 
Under PC-DOS, the c-systems, 
Cap rock, Supersoft, and Telecon 
compilers require ownership of the 
IBM Macro Assembler. The compilers 
from Caprock, Intellect Associates, 
and Supersoft were unable to com­
pile several programs in the test 
group. C-systems, Caprock, DeSmet, 
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Unix Version 7 Extensions to the C Language 
The two significant Unix version 7 ex­

tensions to the C language-enumerated 
data types and structures as function 
arguments-need further elucidation 
because no readily available source of in­
formation about them exists. Because Ker­
nighan and Ritchie's standard text made 
provisions for both of them, they are like­
ly to be more widely used in the future. 

Enumerated Data Types 
This powerful extension, shared with the 

other ALGOL-derived languages-Pascal 
(as enumerated scalars) , Ada, and 
Modula-2-allows the user to specify 
named, ordered, and sequential data sets. 
By default, each newly created set member 
is assigned, in sequence, an integer value, 
ascending from 0 in increments of 1. The 
keyword enum is used to define the new 
data type, declare the set members, 
and initialize those members to specific 
values. For example, to specify a se­
quential set of constants that may ap­
pear anywhere an integer constant is 
allowed, 

enum direction { north, east, south, west}; 
enum opcode { clc, stc, cli, sti, cld, std }; 
enum workday { monday, tuesday, 

wednesday, thursday, friday}; 

Constant integral values may be 
assigned, at declaration or later, to any 

Quantum, and Supersoft provide 
support for mixing in-line assembly 
language with C code. The Computer 
Innovations and Lattice compilers 
provide command-line options to 
ease translation from 8080 C source 
code written for the ubiquitous BDS 
C compiler, in which all variables. are 
extern or auto. 

Three broad classes emerged in 
performance, price, and user inter­
face. At the top, "superior quality, but 
expensive and unsuited to the begin­
ner" are the Lattice and Quantum 
compilers. Just below this category is 
software that offers particular in­
dividual values and features . These 
might be called "good-quality:' In this 
category I would include the c­
systems, Computer Innovations, 
DeSmet, and Telecon software. The 
last category, "other," includes 

168 Auau.t 1983 © BYTE Publications Inc 

of the set elements as: 

enum direction { north = 'N', east = 90, 
south = 180, west = 270 }; 

If any set member is assigned a value, 
the remaining members progress from 
there. In the 8088 instruction set, for 
example: 

enum opcode { clc = 'Oxf8', stc, cli, sti, cld, 
std } ; 

Having previously defined the 
data type workday, it can then be used 
in a declaration such as: 

enum workday today; 1 * today can have one 
of five possible values *1 

today = tuesday; 1* assigns a set 
element to the new variable*1 

An example of illegal assignment: 

today = south; 1* south is not one of the 
five valid choices *1 

The possible applications of this 
technique are extensive and can lead 
to dramatic improvement in the clari­
ty and readability of C programs. 

Structures as Function Arguments 
Function calling with a structure as an 

argument causes a copy of the entire struc-

Cap rock, Intellect Associates, and 
Supersoft. 

My personal preferences are Lattice 
C in the top category for its quick 
compile and execution times, small 
incremental code, best documenta­
tion and consistent reliability; 
DeSmet in the good category for its 
combination of fast compiling and ex­
ecuting code, good documentation, 
extraordinary price/performance ratio 
and many included utilities; and 
Caprock in the third category because 
it's a good learning tool for a 
reasonable price. C-systems, in the 
"good" group, is also attractive for its 
innovative debugger, PUM com­
patibility mode, and memory-usage 
extensions. The company has been 
working hard to improve its product 
since it was released, and I would ex­
pect performance upgrading follow-

ture to be passed to the function. Similar­
ly, with functions returning structures, a 
copy of the entire structure is passed back 
to the caller. This extension allows normal­
ly global data to assume a temporarily local 
nature, thus optionally isolating the ac­
tions of a function or series of functions on 
a structure. 

For example, if struct1 has been 
declared a structure, then &struct1 is a 
pointer to it. Calling a function with 
a pointer to a structure has been the 
usual way of passing this data type as 
a parameter. It looks like this: 

function( &struct1); 

In compilers that implement the new 
version 7 extensions, to actually pass 
the entire data structure, rather than 
pass a pointer to the structure's loca­
tion in memory, simply omit the &: 

function(struct1); 

Some compilers accept the structure 
name without & while still passing 
only a pointer, and they mayor may 
not give a warning message telling 
what's going on. Obviously this can 
lead to trouble if you then transport 
that code into a true Unix version 7 
environment. 

ing the completion of their im­
plementation. The DeSmet compiler 
would be rated at the top except for 
preprocessor problems and the 
newness of the producer, making the 
extent of future support and im­
provements unpredictable. 

These nine C compilers are part of 
the largest array of compilation tools 
available for any single programming 
language on the IBM pc.. 

Ralph A. Phraner (516 Shrader St., San Fran ­
cisco, CA 94117) is an independent microcomputer 
product-development consultant currrently working 
with the C and FORTH programming languages. 
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FOR APPLE USERS 
MITAC is the leading supplier of add-on disk drives 
for APPLE II computers. The MITAC add-on line-up 
includes 5);.;" standard/ half height floppy disk drives 
and 5);.; " 5MB/ 10MB Winchester disk drives. MITAC 
disk drives are engineered and built to the most 
demanding industrial standards of reliability, availabi lity 
and maintainability. Passing through the crucial 48 

hours of burn-in and a series of hardware/ software 
tests, you are assured of MITAC's 'superior quality. 

MITAC disk drives are designed to be compatible 
with the APPLE ITGl , IT Plus<D, and ITe Gl computers . 
All software developed under Apple DOS, CP/ MI(l>, 
PASCAL<:li can be run on the MITAC AD-X disk drives 

without modification. 

For U.S.A and CANADA Inquiries 
Please Call Collect (408)~258, 

AMERICAN miCac CORP 
P.O. Box 0 Santa Clara, CA. 95055 
Tel : (408) 988-0258 Telex: 9103382201 MECTEL 

FOR IBM PC USERS 
Business people needing storage, reliability, fast access 
and office automation will be impressed with MITAC 
MATE- V ,X Winchester disk drives due to the unique, 
microp.-ocessor-based cost-effective design. With bui lt-in 
hardware capability, it checks and automatically cor­
rects errors and this insures you of data integrity. 
MITAC Winchester disk drives are designed to be fully 
compatible with IBM PC computers, all software deve­
loped under MS-DOS @\ CP/M-86~,UCSD-P @systems 
can be run on MATE-Jl, X without modification. 

• Reg is ter ed j,/tdem8lits 01 !DApple CompU!lI/S Inc 
!ZOog.tal AII,. arcl'! Inc a ucso ® MIcrosoft 
& SOl1 oc;h M,c' osys tems 

FULL LINES OF AD-ON 
DISK DRIVES 

COMPATIBILITY CAPACITY 
BRAND MODEL 

APPLE II IBM PC (FORMATIED) 

MATE- , AD-l y 143.41<8 

MATE-a AD-2 y 143.4KB 

AD-50A y 5 MB 
MATE-V 

AD-50 I v 5 MB 

AD-l00A v 10 MB 
MATE- X 

AD-l00 I v 10 MB 

MITAC is a system manufacturer. Add-on disk 
drives, office microcomput!o:rs, personal compu­
ters, video monitors, ASCII and Chinese ter ­
minals. 

For International Inquiries Please Contact 

miCac INC. 
3rd FI., 75 Nanking E . Rd., Sec. 4, 
Taipei, Taiwan, R.O.C. 
Tel: (02) 713-6980; (02)715-0940 
Telex: 20261 MECTAC; 11942 TAIAUTO 
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"YOU CAN WITH PERSYST." 

The Persyst Time Spectrum. 
It's the most powerful and 
expandable mUlti-function 
PC board you can buy. 

A Persyst Time Spectrum ™ 
multi-function board can make 
any personal computer work 
better. 

Whether you own an IBM PC or 
XT. Or the IBM compatible 
Compaq or Columbia. 

There's even a Time Spectrum 
board for the Texas Instruments 
Pc. 

With Time Spectrum, you can 
combine up to six powerful 
functions- plus two advanced 
software programs-on just one 
board. And get performance and 
features like nothing else. 

For the IBM PC, Compaq and 
Columbia, maximum capability 
in minimum space. 

For example, Time Spectrum is 
the only multi-function board that 
lets you expand your IBM PC from 
64K up to 512K RAM. Add a 
calendar clock. Add as many as 
two RS-232 asynchronous 
communications ports, or two 
synchronous and one 
asynchronous communications 
port. Plus print spooling and as 
much as 320K of RAM disk 
memory. 

Up to four I/O ports-in just 
one slot. 

How did we do it? 

With the Cliffhanger:M A unique, 
RFI-shielded connector system 
that solves the problem of 
tying two or more I/O ports to 
peripheral equipment like a 
printer or modem, without 
consuming two or more slots. 

And only Persyst has it. 

What's more, expansion 
functions can be plugged right 
onto the Time Spectrum board . 
Or added with Versapak ™ 
piggyback modules. So you can 
add exactly the capability you 
need, when you need it. 

Extra flexible expansion for the 
IBM Xl. 

For the IBM XT, Time Spectrum 
not only delivers exceptional one­
board expansion capability, but 
extra flexibility, too. 

First, we designed Time 
Spectrum so you can add the 
RAM you want without having to 
fill the memory rows on the XT 
mother board. 

And with Time Spectrum plug­
in expandability, you can continue 
to add functions as you add 
requirements. 

Start with basic memory and a 
calendar clock. Then add another 
asynchronous communications 
port. Parallel printer port. 
Additional memory. Or any 
combination of functions. 

With Persyst, the choice is 
yours. 

And now, one-slot capability for 
your Texas Instruments PC. 

Now there's even a Time 
Spectrum multi-function board for 
your TI PC. With it, you can add 
Lip to 512K RAM, two serial ports, 
calendar clock and light pen 
port-capability to handle even 
the most complex and difficult 
computing functions. 

And still only consume one slot. 
The Persyst Time Spectrum 

board . 
Maximum expandability now. 

And quality and versatility so you 
can keep on expanding later. 

See your IBM or TI PC dealer 
and insist on Persyst. 

PERSVST'" 
Persyst Products, Personal 
Systems Technology, Inc ., 
15801 Rockfield Blvd., Suite A, 
Irvine, CA 92714. Telephone: 
(714) 859-8871 . TWX: 467864. 
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RAM and communicat ions 
expansion modules are 
easily snapped onto the 
Time Spectrum . 

Optional features are 
socketed on the board, lor 
maximum fleXibility In 
expan sion. 

Double-face wipe sockets 
with beryllium copper 
contacts hold component 
leads firmly in place 

THE TIME SPECTRUM™BY PERSYST. 



Managing Software 
Development with C 
Selecting a program-development environment 

that meets its users' needs 

Designing software for the rapidly 
changing personal computer market­
place is a complex task. But by 
carefully selecting a program­
aevelopment environment, you can 
ease the job considerably. Choosing 
the development environment's ma­
jor component, the programming 
language, from the many languages 
available today is difficult, but com­
ing to grips with this problem early 
in the design cycle hastens the 
development of efficient, competitive 
programs. 

The rapidly growing market for 
personal computer software is driven 
by constantly improving hardware 
technology that in turn raises users' 
expectations of software perfor­
mance. As a result, developing soft­
ware for this market requires careful 
understanding of users' needs and 
the ability to rapidly develop pro­
grams that meet these expectations. 

This article will focus on how to 
select a program-development en­
vironment and choose a program­
ming language that allows the most 
efficient use of program-development 
time. Note that the environment in­
cludes all the hardware and software 
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by Jason Linhart 

tools used in the process of develop­
ing programs: the programming 
language, the compiler, the text 
editor you use to compose programs, 
and the machine you use for 
development. The development en­
vironment also includes such factors 
as programming style and the 
availability of consultants. 

Choosing an Environment 
A good programming environment 

can affect programming ease and 
code quality more than you might 
imagine. An often quoted maxim 
about end-user applications applies 
equally to programmers' tools: if a 
system is comfortable and easy to 
use, you will use it more frequently 
and produce better work with it. 

A programming environment 
should make programs easy to write; 
it should include a large assortment 
of useful tools and techniques to help 
ease the programming process at 
every step. And the tools should 
never be obstacles to the develop­
ment process-error messages aimed 
at experienced programmers, for ex­
ample, should be clear and concise. 

A poor programming-environment 

selection can limit marketing possi­
bilities for the program. For example, 
licensing restrictions on the use of the 
development compiler's run-time 
library can prevent programs from 
being competitive with similar pro­
grams written on different systems. 
In general, environments aimed at 
producing programs for sale must 
not impose such disadvantages. 

When you choose your program­
ming environment, keep in mind 
that the development software 
should run on a variety of microcom­
puters. That way, you can use com­
mon, inexpensive development 
systems while developing your pro­
gram on the target machine and at 
the same time keep in touch with the 
target machine's limitations and capa­
bilities. Development software that 
runs on a variety of machines makes 
writing transportable applications 
programs easier. Indeed, to increase 
market potentiat such programs 
should be transportable to many dif­
ferent microcomputers. The micro­
computer industry changes quickly, 
and designing programs to be trans­
portable increases their chances of 
running on the new hardware that 



NEW! 
The IS Pipeline'" Printing Buffer 
with Random Access Printing 
stores paragraphs or pictures 
for printing in any order-any 
number of times! 
• Universal-works with any 

parallel (Centronics style) com­
puter/printer combinations . 

• 8K to 128K Bytes of memory 
with data compression for effi ­
cient use of memory space. 

/ . ~ . , 



will probably replace existing 
machines within three years. 

A development environment 
should also be suitable for writing 
programs that are large, at least by 
microcomputer standards. Most sys­
tems won't constantly be used to gen­
erate programs with thousands or 
tens of thousands of lines, but an en­
vironment suited to such tasks is 
almost always adequate for writing 
small programs. 

Choosing ~ Language 
Selecting a programming language 

is the most fundamental step in the 
implementation of a programming 
environment. It is far simpler to 
change compilers, machines, text 
editors, or any of the other factors in 
the environment than it is to change 
the language in which a library of 
programs is written. The substantial 
investment in any code already writ­
ten is lost if it must be translated in­
to another language. 

The first step in language selection 
is to choose between assembly lan-
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guage and high-level languages. 
Assembly language can be thought of 
as a more readable version of the 
binary machine code that tells the 
processor what to do. High-level lan­
guages let you program for an ab­
stract or theoretical computer that 
does not necessarily correspond to 
any particular physical computer. 

Assembly language tells the 
machine what to do for each program 
step. A program written in assembly 
language can therefore run as fast as 
the machine is theoretically capable 
of operating. In contrast, a program 
written in a high-level language must 
be translated into machine code, 
typically by a compiler. The result of 
this compilation is never as tailored 
to the machine as it would be if an 
experienced assembly-language pro­
grammer had written the code. Pro­
gramming in assembly language 
always results in faster programs, 
given sufficient programming effort. 

The size of the finished program is 
under the direct control of the 
assembly-language programmer. A 

compiler, on the other hand, trans­
lates a given program into a sequence 
of instructions that is not always the 
shortest possible route to the desired 
result. Because the programmer has 
no control over the compiler's transla­
tion operation, an assembly-language 
program can always be made smaller 
than a compiled program for a given 
task. 

One major disadvantage of assem­
bly-language programming is the 
large size of the source program. As­
sembly-language programs are 10 or 
more times larger in source-code 
form than their equivalent high-level 
language programs. High-level lan­
guages usually specify several 
machine instructions with a single 
statement, while an assembly-lan­
guage statement specifies only one 
instruction. 

Another drawback to program­
ming in assembly language is that it 
generally introduces an additional 
level of complexity into the program­
ming process. Assembly-language 
statements can often serve more than 

Circle 288 on Inquiry card. 



II More documentation? 
Go to a book store." 

IITraining? Call a 
computer school." 

IITechnical support? 
Call the publisher." 

Interested in dBASE IITM 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 end less I ists 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 ™ for financial 
managemeht. 

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. Just call us at (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 
b k t th f II 

. t dBASE II ...... . .. . .. . .. ... $479 
ac guaran ee on e 0 oWing t ABSTAT'" ...... .. . .. .... .... $379 

software : 1-2-3, dBASE II and dBASE II'" User's Guide . ... . . .. $29 
ABSTAT. Call for detai ls. DBPlus'" ,~ ... . ......... . .. . .. . $95 

dGRAPH ... .. . ... . . . .. . . . . $199 
Free dBASE Ir User's Guide dUTll '· . .. . ... . .. .. . . . . ... .. . $69 
Order dBASE IITM from us, and dNAMES '" .. ,; .. ... .. . .. .. .. . $109 

'II . f f QUICKCODE .... . ... . . . . . . . $199 
you receive a ree copy 0 TEXTRA" .. . ... . . . ... . . . . .. . $60* 
ourdBASE II TM User's Guide. t No-risk60 day money back guarantee 
You can also buy the User's ' Only ava ilable for IBM PC with MS-DOS . 

Guide first for only $29, and Free Catalog 
h . f' II d't h Ifyouwanttolearnmoreabol:lt 

t en receive a u cre I w en SoftwareBanc, call or write for our 
you buy dBASE I LT. free product catalog. 

1-2-3 '· & dBASE Ir Classes SoftwareBanc 
Want more in-depth informa- 661 Massachusetts Avenue 

Arlington , Mass. 02174 
tion about dBASE II ™ or 1-2-3 TM ? For technical 'support call: 
Attend a SoftwareBanc Semi- (617) 641-1235 
nar near yqu. Each session runs Dealer 'lnquiries Invited . 
f 9 t 5 a nd C st $17 5 ,. Ma nufacturer' s trademark 
rom 0, 0 S . Payment may be made by; MasterCard , Visa, check, 

Sem inars are in lecture C.O. D .. money order. Mass. residents please add 
5% sa les tax. Add $5 .00 for shipping and handling. 

format with a custom sound & Pr ices subjec t to change . 

video system which is used to 
display taped interviews with 
prominent software personal­
ities and sessions with various 
software programs. 

Los AngeJes 
July 18-22 

Washington, D.C. 
Aug. 29-Sept. 2 

Anchorage 
August 11-12 

New York City 
September 19-23 

Software Bane 
Order Toll Free 

. 1-800-451-2502 
I ' (617) 641-1241 in Mass. 
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one purpose, depending on the con­
text. The original author of a program 
must select the proper assembly­
language instructions to perform 
each task, and the person reading the 
program must understand how the 
sequence of instructions performs 
that task. It is usually advisable to in­
clude comments on each assembly 
statement to describe the purpose of 
the instruction. High-level language 
programs perform the same task with 
a single statement that is often self­
documenting to some extent, so they 
generally require fewer comments. 

Overall program size and the fine 
detail required in assembly-language 
programming on most machines 
have an important effect on program­
ming effort. Some statistics collected 
by Frederick Brooks indicate that the 
time it takes to develop a program is 
proportional to the size of the source 
code and relatively independent of 
the level (high or low) of the language 
in which the program is written. 
Read Brooks' book, The Mythical 
Man-Month: Essays on Software 

Engineering (Addison-Wesley, 1975), 
for some fascinating, surprising, and 
still relevant facts, figures, and war 
stories. 

The final problem with assembly 
language is that it is inherently not 
portable. Assembly code specifies in­
structions for a processor and is rare­
ly, if ever, applicable to another pro­
cessor. You can compile high-level 
languages for a variety of machines 
with a minimum of machine depen­
dencies if you take care in choosing 
your compiler. 

Structured Programming 
"Structured programming" refers 

to a practice of combining several 
programming techniques. Any lan­
guage selected should be suitable for 
use with structured-programming 
methods. Many modern languages 
have been designed specifically to 
support this method, and using one 
of them substantially eases the 
process. 

The most basic structured-pro­
gramnting technique involves the use 
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New NETR~.~6 Bit EXPLORER 88·PC Kit 
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board, color graphics board, floppy disk· 
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of control structure (program flow) 
built out of code blocks that each 
have a single entry and a single exit. 
These blocks can be built up of if-then­
else-endif, while-do-endwhile, and do-until­
end-do structures and others like 
them. In languages that contain only 
goto and conditional goto constructs, 
simulating these control structures is 
possible but generally requires more 
work than does using languages that 
directly provide the structures as 
basic language constructs. 

The other fundamental structuring 
technique is the use of procedures or 
subroutines. These enable you to 
reuse common blocks of code, and, 
more important, they move the detail 
of complex operations away from 
local program flow, where such detail 
might be more confusing than help­
ful. 

Along these lines, another impor­
tant development-environment fea­
ture is separate compilation. Separate 
compilation allows a program to be 
made up of several source files com­
piled at different times and then 
linked together to create the final pro­
gram. This technique enables you to 
split up the program into logical 
blocks developed at different times or 
by different people. Because each of 
these blocks can stand by itself, each 
may be tested separately, and a 
library of tested blocks of code can be 
developed. 

Another helpful programming fea­
ture is support of data abstrac­
tions-groups of routines that define 
the structure and operations of user­
defined data types by allowing them 
to be easily integrated into the 
language. Most languages inherent­
ly allow the manipulation of char­
acters, integers, and floating-point 
numbers, but users often want to 
define new (at least to the language) 
abstractions-such as imaginary 
numbers, lists of items, and poly­
nomials-preferably by adapting the 
program facilities that define the 
standard data types. 

What Languages Are Available? 
Thousands of programming lan­

guages have been invented, but only 
a few are widely available. Picking a 
language requires finding one that is 
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going to be available for the machine From these languages, program-
that interests you. mers must select the ones that are go-

The most popular languages on ing to be predictably available for 
microcomputers have been BASIC most or all existing machines and 
and Pascal. FORTRAN, COBOL, and - possible future machines. BASIC and 
PLII have been more popular on Pascal, with their widespread 
mainframes but are only just becom- popularity, can be expected to be 
ing available for microcomputers. available for some time. FORTRAN, 
Other languages such as C LISP, COBOL, and PLII are more complex 
APL, and FORTH have not yet or languages that take longer to adapt 
have only recently begun enjoying to a microcomputer. Only recently 
general popularity, having been used have complete implementations of 
for the most part only by small, often these languages existed for micro­
specialized, groups. computers, and some micro com-
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Some people demand the best. 
Superior quality at superior value identifies 

the "best" products, and the best in Apple 11"'­
compatible drives is the Micro-Sci line of 5 '/4 " 
floppy disk drives and subsystems. 

Business people needing storag e, reliability 
and fast access have been impressed with 
Micro-Sci's A40 system since we introduced it 
bock in 1979. For a lower list price than the 
Apple Disk 1I"'·s. the A40 offers 20Kb more 
capacity, foster access time and greater 
data reliability. 

The Micro-Sci A70 drive combines quick 
access and high reliability wi th a full 286Kb 
storage capability. 

The newest member 
of Micro-Sc i's Apple 11-
compatible famil y, the A2, is a 
direct replacement for the Disk II, 

featuring tota l compatibi lity at a lower cost. Better 
stil l, you can mix our A2 dri ve and controller with 
their drive and control ler for complete freedom of 
interchangeability. 

And Micro-Sc i's controller includes operating 
features like jumper-se lectable 3.2 and 3.3 DOS. 

Give yourself the privilege. 
Micro-Sc i delivers the most in quality, 

reliabil ity and performance. So when you 
consider additional drives or a disk subsystem 
for your Apple II, indulge yourself in the Micro­
Sci alternative. 

See our complete product line today at 
a dealer near you. 

(SPECIAL NOTE TO APPLE //I'. 
USERS: Micro-Sci also offers a full 
ronge of Apple //I-compatible 
drives. Ask your local dealer 
for details.) 

MICRO-SCI 
Micro-Sci is a Division of Stondun Controls, Inc . 

2158 SOUTH HATHAWAY STREET ' SANTA ANA. CALIFORNIA 92705' 714/662-2801' TELEX: 910-346-6739 
International Dealer Inquiries ... IMC International Markels Corp. Telephone: 714n30-0963 ' Telex: 277782-ROBY UR 

• Apple, Apple II, Apple III and Disk II are registered trademarks of Apple Computer. Inc 
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puters are still not supported _ LISP 
and APL are interesting languages 
that few people understand as yet. 
Both are very complex in their im­
plementations and very powerful for 
programming, but unfortunately 
there is no reasonably complete im­
plementation of either for any micro­
computer. FORTH is a relatively 
young language that has many 
dialects_ There does not appear to be 
a single standard implementation 
that interacts well with host operat­
ing systems (because FORTH is often 
thought of as an operating system in 
itself). C has gained a lot of populari­
ty recently, and compilers for it have 
appeared for many microcomputers. 

It is important to check for com­
patibility not only within a language 
but between machines and com­
pilers. A standard for Pascal exists, 
but it is generally considered in­
complete. Thus each compiler im­
plementer adds additional features in 
incompatible ways. Because pro­
gramming in the standard portion of 
Pascal is very hard, use of nonstan­
dard extensions proliferates and can 
cause portability problems. 

Despite its long life and populari­
ty, there is no recognized standard for 
BASIC, although one is under devel­
opment. Different implementations 
vary wildly from one another. One 
possible standard is Microsoft 
BASIC; unfortunately, there is no sec­
ond source for Microsoft-compatible 
BASICs, and depending on a sole 
supplier seems unwise. 

The standard for C is contained in 
Kernighan and Ritchie's book The C 
Programming Language (Prentice-Hall, 
1978) and in the Unix C compiler. 
Both of these standards are complete 
and reasonably accurate descriptions 
of the language that compiler writers 
must adhere to with some care. Un­
fortunately, the C I/O (input/output) 
library is not standardized. The 
resulting problem is surmountable, 
however: because the I/O library con­
tains nothing but C functions, a dif­
ferent I/O library can be substituted 
while maintaining portability. 

BASIC, Pascal, or C? 
The languages that appear to be 

consistently available on most micro-



THINK ELECTRONIC 
TYPEWRITERS MAKE TYPING EASY? 

WAIT TILL YOU 
GET YOUR HANDS ON THIS. 

LANIER'S TYPEMASTER™ IS A MASTER OF EASY TYPING. 
You get better work back faster and with less effort than electronic 

typewriters. No more white-outs or retyping. 
TypeMaster lets you make corrections, even move whole paragraphs 

to get letter-perfect pages the first time. And your pages are stored on 
removable diskettes, so memory is unlimited. 
~ A VISIBLE DIFFERENCE. 

~ Watch this. TypeMaster's full display screen lets 
you see your page, not just a line or two. 

That's why our typing is so easy compared to 
typing on most electronic typewriters. 

A TYPEMASTER'S "HANDS ON" TRIAL OFFER. 
Even the trial :·M~ tl ~ ~:·························jl;I;' ~8~~·li};~ 4·;6-8(;3-·· 

, : Lanie r Business ProduC[s. Inc. is easy. You 11 see how the : 1700 C han t illy Dr ive N.E., Atlanta. GA 30124 • 

TypeMaster not only makes typing : Nam e Tit le 

easier. But how it also makes deciding ~ Phune Bestt imctoca ll 

between a TypeMaster and any other : I' irm : 

electronic typewriter a lot easier, too. : Address Co un ty • 

Simply send us this coupon to set up an immediate trial or call 
(800) 241-1706 . Except in Alaska and Hawaii. In Georgia, 
call collect (404 ) 321-1244. ©1983 Lanier Business Products, Inc. 

: C ity State Z ip 

L4INIEK 
Lanier's TypcMaste r is a master of easy typing. Try it in your office tod ay. Ci rcle 235 on inquiry card . 



WAREHOUSE SOPTWARE 
~E~11·800·421·3135 
MOST DISK FORMATS AVAILABLE­
CP/ M Program names prefaced with jj: are 
also available for IBM PC. 
DATA BASE MANAGEMENT SYSTEMS 

BUY OF THE YEAR! 
DBASEII+EVERYMANS DATA BASE 
PRIMER+EXTRA DISKETIE WITH DBASE 
ACCOUNTING, MAIL LIST AND INVEN­
TORY PROGRAMS. IBM PC AND CP/M­
CALL FOR OUR SPECIAL PRICE. 
jj:Condor III. ....... .. 5445 
liN W A StatpacK . . ... . 5339 
#TIM . 5285 
lIlnfostar Call 
WORD-PROCESSING PACKAG~S 
lIWordstar, Mall Merge. Spellstar 445 
lIWordstar 265 
lIMal1 Merge 5135 
lIWordstar. Mall Merge 5345 
lISpeil Star . . . . 5145 
lILexlsoft Spellbinder 5270 
lIAspen Spellchecker . .. 536 
lIMetasoft Benchmark. . .. 5335 
lI Sorcim Spellguard .5135 
Peachtree Magic Wand . Spell 
Check. Mai l List . ... 5325 
SPREADSHEETS 
lICalcstar . . . . . . . . . . . . 595 
lISupercalc . . . . . 51 85 
lIMicrosoft Multiplan . .. 5185 
ACCOUNTING 
lITCS.Equivalent Of Peachtree·Speciaily 
Augmented By Warehouse Software Cus­
tomized For Your IBM.Terminal And Printer­
GL, AR, PA. AP .' . .. Each Module 575 

. . . . . . . . For All Four. 5275 
#TCS Total Accounting Call 
lICYMA . . .. Call 
jj:Peachtree G L. AR. AP . . .. . 5375 
Sail CP/ M For North Star . .5150 
LANGUAGES 
C-Basic . 
CB-80 
Microsoft Basic 80 
Microsoft Basic Compiler 
TRANSFER PROGRAMS 
Move-It 
IBM PC Move-It 
FOR THE IBM PC 
Best Price in U.S. 

. . . 599 
.. . 5395 
. . 5250 

. ... . 5315 

. . 595 
5110 

Seven Function Board-Includes Async 
Adapter, Parallel Adapter, Clock with Battery 
Back-Up and Software, Game Port, 64K 
Memory Expandable to 512K. 
1 year warranty .. .. ...... .. .... 5211 
Floppy Disk Controller w/Par. 

Port. 
or Serial 
. 5235 

Plantronics Color + Board .... 5365 
Tandon 100-2 Drives . . . .. Call 
256K Ram Board W/ Async Port .. 5365 
Corona Computer-look alike for IBM PC. 
128K User Ram-Par. Port-Ser. Port-Two 
320K Drives-Mono Display-CP/M-86-MS 
Dos + other software . . ... . ... 52475 
Hayes Smartcom Program . . . . . 549 
PC DOS 
IBM PC Vo lkswriter 5135 
PCII Copy Program .. ' .534 
Datamost Write-On . ..... 594 
Real Estate Investment Prog . 594 
Microsoft Flight Simulator . . . . 538 
Howard Real Estate Analyzer II . 5185 

CBasic86 .. . . 
IBM PC CP/M-86 ~ 1 45 
CIS Cobol86 . . . 595 
Pascal MT +86 W/ Spp .5450 
TERM S: Prices include 3% cash discount. Add 3% 

for charge orders. Shipping on most items 
$5 .00. AZ orders + 5% sales tax. 

WAREHOUSE SOPTWARE 
4935 West Glendale Ave.,Suite 121Ai1iii1iJ 

Glendale AZ. 85301 ~ 
(602) 842-1133 Technical Information ~ 
1-800-421-3135 Toli Free Order Line ~ 
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computers are BASIC, Pascal, and C. 
Other languages may be added to 
this list, but none of them is solidly 
available now. PLII and FORTH, 
however, seem to be the most likely 
candidates for future support. 

The speed and size of a compiled 
program are closely related. In almost 
all current compilers, smaller source 
code translates to fewer instructions 
and so takes less time to execute. Oc­
casional exceptions to this rule exist, 
but for the most part small programs 
are fast. When you're writing pro­
grams for resale, size and speed are 
perhaps the most important qualifi­
cations of a compiler. For personal 
use a certain amount of waiting may 
be tolerable, but speed is often an im­
portant factor in program sales. The 
size of the code affects not only the 
size of the program as perceived by 
the user but the number of capabili­
ties that can fit into the program. 

Interpreted versions of any given 
language are slower than compiled 
code. Because of the importance of 
speed in influencing user impres­
sions of a program, in the following 
summary we will consider only the 
compiled versions of each. A quick 
look at available compilers for each 
language shows that BASIC is notice­
ably slower than the others and that 
C usually is slightly faster than 
Pascal. C's performance is due to the 
fact that it was designed to be very 
easy to compile. The basic operators 
in C correspond to basic machine 
operations on many machines. Thus 
C can be compiled more closely to a 
specific machine than Pascal or 
BASIC, given the same amount of 
complexity in each compiler. 

As mentioned, separate compila- . 
tion is an important feature in the de­
velopment environment. Neither 
BASIC nor Pascal offers separate 
compilation as a standard feature, al­
though some implementations offer 
this capability. Note, however, that 
using separate compilation features 
that vary from one system to another 
causes portability problems. Separate 
compilation, a standard feature of C, 
is available in all implementations. 

It's difficult to judge portability ac­
curately. At present, no accepted 
standard for BASIC exists, and the 

standard for Pascal is considered very 
limiting and is almost always extend­
ed. The standardization process for 
Pascal is farther along than that for 
BASIC, but in neither case do the 
available compilers adhere closely to 
the standards. C has a well-defined 
standard, the version 7 Unix C com­
piler, which is also well documented 
in Kernighan and Ritchie's book. 
Almost all existing compilers adhere 
to the standard or provide a proper 
subset of it with no loss of language 
generality. Thus the portability of C 
programs is much higher than those 
written in BASIC or Pascal. 

BASIC is the weakest language for 
structured programming. Most 
BASIC systems do not have named 
subroutines, local variables, do-until­
enddo, while-do-endwhile, or record struc­
tures, to name a few limitations. 
Some of these features are being add­
ed to recent BASIC systems, but ex­
tensions are not being done consis­
tently from one system to another. 
Pascal is much better because it pro­
vides almost all of the common 
structured-programming constructs. 
C also provides a full set of struc­
tured-programming features, and it 
has greater flexibility as well . 

BASIC does not provide any facili­
ties to support the use of data ab­
stractions. It has a fixed set of data 
types and no facilities to define more. 
Pascal provides structures and point­
ers, both of which can be used to im­
plement data abstractions but present 
limitations . 

In Pascal, to define a data object 
and several procedures that act on it 
so that they can be used anywhere 
in the program, you must define all 
data and functions at the top level of 
the program. This means, first, that 
the structure of the source is forced 
on the programmer. Second, it 
means that the entire representation 
of the data is accessible to the entire 
program, making name conflicts and 
invalid data access very likely. Final­
ly, the lack of separate compilation 
means that all of the code associated 
with a data abstraction must be in­
serted into the source for a particular 
program that uses it. 

C is better suited to data abstrac­
tions. A data abstraction can be a 



CALL TOLL FREE 1.800.528.1054 
PRINTERS 
C-Itoh 

F-1 O-Parallel or Serial . . 
55 CPS Serial or Parallel 
8510 Parallel (Prowriter) .. 

Computer International 
Daisywriter 2000 w /16K .. 
Daisywriter 2000 w/ 48K 

Comrex 

. $1049 
... $1555 

" $339 

.... Call 

. ... Call 

CR-1-S ......... . ...... .. . . .. . . $665 
CR-1-P ..... .. . . . . . . • . . ........ $755 
CR-2 . . ..... .. . . .... . .. Call 

Datasouth 
DS 180 ... . . .. .. . ..... ..... $1155 

Diablo 
620RO .. . .. . .. ........ $910 
630RO ............. . . .... ... $1710 

IDS 
Microprism 480 . . . . . . . .• . . .. $480 

Juki 
6100 Call 

Epson 
All models .. . . . . . .. . ... .. .. .... . Call 

NEC 
PC-8023A . .. •• ••...... . ..... $399 
3510 .. ... . . . . .. ..... ... $1365 
3550 ........ .. .. $1710 
7710 . .... . .. . . ....... ... .. $1900 
2010 .. .. ... . ... . . . . . ... . ..... $785 
2015. . . .. $785 
2050 .... .. . . . . .. ...... . . .. ... . $910 

Okidata 
~A ................. $385 
83A ....... . .... $630 
84P ..... .... .. . .. $975 
84S . . .... . .. . . . .. ... . ..... $1060 
92 ...... .. .. .. .. .. .. . .. . . ... $490 
93 ......... . . $835 

Olivetti 
PRAXIS 41 (w/ interface) $725 
2300 INKJET ...... Call 

SilverReed 
EXP550 P ... . . .. . . . $675 
EXP550S . . . . . . . .. . . . . . . . . . . . .. $690 

Star Micronics 
Gemini-10X . 
Gemini-15X 

.. Call 
. .. . .. Call 

Tally 
1805/1802 $1455 
MT 160L w /Tractors ... . . .. .... . ... Call 
MT 180L w/Tractors ... . . Call 

Texas Instruments 
810 Basic .... . . .. .. $1245 
850 ... .. .... . ...... $650 

Toshiba 
P1350 ..... . . . .. ... .... $1460 

Transtar . . . . . . .. . . . . . . . . Call 

MODEMS 
Hayes 

Smartmodem . . . . . . . . . . . . . . . . . $205 
Smartmodem 1200 .. . . ... .. . . ... $499 

Novation 
CAT . ..... ..... . ... .. ... $140 
D-CAT ......... . .. .. ...... . . $155 
J-GAT . .......... . .. . . $110 

DISK DRIVES 
Rana (Drives for Apple) 

Elite1 .. . . . . . . . $245 
Elite 2 . . . .. . .. .... . . . . . . . .... $380 
Elite3 ... . ....... . .. $490 
Controller (w/ Drive only) . . . .. $75 
1000 (For Atari) ............. . ... .. Call 

SPECIAL OF THE MONTH 

UNBELIEVABLE SYSTEM! 
UNBELIEVABLE PRICE! 

$1399 
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 .. .... . . .. ... . $445 
VIEWPOINT60 ... . . . . .... . . . . . $685 

Hazeltine 
Esprit I .. ..• .. .. ... $485 
Esprit II .. . ... .. . .. . . . . .•.. . ... $445 
Esprit III ........ ... . . .. ... . .... $525 

Qume 
OVT 102 Green .. .. . ... ... .. ... $550 
OVT 102 Amber .... .. ... .. . . .... $560 

Televideo 
910 or 910 Plus .. .. ... ... . . . . .. . $560 
925 .. .. .. ... $730 
950 .. .. ... .. . . . $905 
970 .... . .... . .. .... . . . . . $1015 

Wyse 
Wyse 100 .... . .. . .. .. . ... $680 
Wyse 300 ....• ... ... . . $ 1020 

Visual ' 
Visual 50 . . . . . . . . . . . . ....... $610 

Zenith 
Z-29 ... 
ZT-1 Keyboard Only 

MONITORS 
Zenith 

....... $635 

....... $350 

12" Green Screen ......... .. .... $95 
12" Amber Screen ... . ...• •. . ... . $120 

Amdek 
Video 300 ... $ 130 
Video 300A ........... . . . . .. .. . $ 145 
Color I .' ..... . . ... . ... . .. . .... $270 
Color I Plus . . . .......... . . . ... $310 
Color II . . . . . . . . . . . . . . . . $450 
Color III .. .... . . .. $360 

NEC 
JB 1201 .......... . ...... . ..... $155 
JB 1260 .... . .. . .. . . .. .. . ... ... $115 

Taxan 
12" Amber . 

USI 
12" Amber ....... .. .. . 

. . 5125 

.... $150 

DISKETTES 
Maxell 

MO-1 (Oty. 100) ... . . . ....... . . . . $250 
Scotch 

744-0 (Oty. 100) . 
Elephant 

SI S SID (Oty. 100) 

COMPUTERS 
Altos 

... .. $225 

. $180 

Series5-150 . ... .. ... . . .. .... $2100 
5-80-10W/ MPM .. .. $4200 

Atari ' 
600XL . . .. . . . . .. ... . ........... $149 
800XL... ..... .. .. . . ... .. . ... $219 

Corona . . .. .. .. . . . . . . . . . . . .. Call 
NEC 

APC H01 .... .... .. .. .... .. $1875 
APC H02 ... ... . ... ... . .. . ... 52375 
APe H03 ... ...... ..... . . .... $2875 

Northstar 
Advantage ... $2160 
Advantage w/ 5MB .. .. ... .. . ... $3345 
AdvantageW/15MB .... $4315 
Horiion 1164K 00 ... . ..... $2625 

Pied Piper 
Communicator I Portable. Z-80. 64K Ram. Full 
sized keyboard. Slimline 5X Disk Drive with 1 M 
Byte of storage. RF Modulator for use with T.V .. 
Monitor output. Perfect Word. Perfect Calc. Per­
fect Speller. Perfect Filer. CPM. 90-day nation-
wide warranty . . ............... . .. $995 

Sanyo 2-Drive System 
$1850 

System includes: wordstar. clacstar. mailmerge. 
spellstar. infostar. Sanyo basic. CPM. 
$1450 with 1-0rive 

Televideo Systems 
TS-802 ........... . . $2525 
TS-802H .. . ............... $4450 
TS-803 . . Call 

rFPUTER 
WAREHOUSE 2222 E.lndian 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. 
Please add $8.00 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. 9/ 83 



single compilation unit in which only 
the desired function names are visi­
ble to the rest of the program. The 
data representation can be complete­
ly hidden within the single source 
file . Various modules can be main­
tained separately and linked together 
to form the final program. C does not 
provide type checking on these user­
defined types-a limitation that is 
alternately a blessing and a curse . 
You can use a programming tool 
such as lint (so named because it 
"picks nits" in your programs) on 
Unix for type checking. 

Another advantage of C over Pas­
cal is its flexibility in terms of how 
you can program. There are always 
several different way~ to code a given 
construct, and you can choose an ap­
propriate one depending on the level 
of readability, speed, or program­
ming style you want. You are not 
forced into a programming style by 
the language; you are free to explore 
the style suggested by the task at 
hand. This ability is most apparent 
when a particular section of the code 

must run very fast. C provides con­
structs such as pointers and register 
variables that can be used to locally 
improve the speed of a particular 
spot of code instead of depending on 
the overall quality of the compiler. 

Picking a Compiler 
Having picked a language, C in 

this case, we still have to pick a com­
piler. Several C compilers are avail­
able for each microprocessor, so we 
can pick the one that comes closest 
to meeting other design goals. 

The first thing to check on a com­
piler is the accuracy and complete­
ness of its implementation of stan­
dard C. It is not actually necessary 
that it implement the full language. 
The C programs should run on a 
large variety of compilers, so it is best 
to stay away from features that might 
be missing on some c01.llpilers . C has 
very few such features; most have to 
do with features added in Unix since 
the C book was written. Still, the 
compiler must implement most of 
the language accurately. 

It is also important to check how 
long it takes the compiler to compile 
a large program. Because the com­
piler will run many times; long com­
pilation times can be a problem. The 
difference in compiling time among 
the available compilers is incredible . 
I have observed compiling times for 
compilers working on the same 
medium-sized program vary from 40 

. seconds to 15 minutes . 
The size and speed of the resulting 

code will affect every program you 
write for it every time it is run. 
People might be willing to wait 
around for the compiler, but it is 
hard to get them to buy a slow pro­
gram. The size of the compiled code 
usually varies by a factor of up to 2 
between compilers. Remember, a 
code-size improvement of just 1 per­
cent in a medium-to-Iarge program 
can make room for another feature. 
Fine differences are worth watch­
ing .• 

Jason Linhart is president of Mark of the Unicorn 
Inc. (222 Third St., Cambridge, MA 02 142) . 

C LANGUAGE TRAINING FROM PLUM HALL 
• C Programming Workshop: Comprehensive, hands-on C course for programmers. 
• Advanced C Topics Seminar: Includes Efficiency and Portability; for lead programmers. 
• UNIX Workshop: Hands-on course in uses of UNIX; for general audience. 
• Each is a 5-day course: available in-house or at public sessions . 

372 pp, 7W'x10", Price $25. 

• AN D AN INTRODUCTORY BOOK ON C LANGUAGE: 

Leamlng to Program In C, by Thomas Plum, teaches C language from the 
ground up. With or without previous programming experience, anyone 
acquainted with computers will find a clear description of how C works. 

You will find guidelines for writing portable programs that will run on a 
wide variety of modern computers-micro, mini, and mainframe, with 
excellent efficiency in all these environments. 

P L UM HA L L 1 Spruce Ave. Card ill. NJ 08232 
Phone orders: 609·927·3770 r--------------------Please send me ___ copies of " Learning to Program in C" I I 0 Send Information (NJ residents add 6%; overseas add $5 airmail.) 

I 
on Plum Hall Seminars I 
on C and UNIX™ NAME ---- -------------

I ~~ I 
[l Check ADDRESS 

I 0 Mastercard [l Visa CITY -----S-TA-TE------Z-IP---- I 
o American Express I 

I Card No. ---- -------- ----
Exp.Date Slgnature 82 I .. _----------_ ... _------------------
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IncuDatlDn 

A Third Generation is Born 

sac A Z80 based microcomputer board with memory and I /O functions 
• Fully complies with IEEE 696 Standard 
• 4/6/8 MHz Z80 A/ B/ H* 
• supports CP / M'" Plus 
• operates as bus master / slave for multi·user, multi·processor architecture. 

300 . 64K on board memory, dual ported, parity checked 
• 2 serial ports, 1 full SASI port 
• All 110 drivers on board 

. • Memory management 
(Pictured above) • Full 24 bit address capability 

• 3·16 bit CTC's 

ExpandoRAM IV - Random access memory board 
utilizing 64K or 256K NMOS RAM chips 
• FUlly complies wIth IEEE 696 Standard 
• 256K capacity with 64K chips 
• 1024K capacity with 256K chips 
• Error checking and correction (2 bit detection, 1 bit correction) 
• On board refresh 
• Supports both 8 and 16 bit data transfers 
• 24 bit addressing 

SD300- A new series of compact yet expandable 5-100 
microcomputers. 
• compact size approximately 4" x 14" x 17" 
• 6 Slot motherboard 
• Rugged metal enclosure 
• supports up to 5 users 

OEM Version: Designed for ease of Integration and maximum flexibility 
• Z80 CPU 
• 256K RAM 
• versafloppy II with free CP / M PIUS™ 

Dlscless Version: An Ideal high performance system for disk IntenSive 
applications. Eliminates disk walt states for spread sheets, spelling checkers, 
and network operation. Utilizes SDsystems RAMDlsc and ROMDlsc modules. 

VFW-5: A single board controller for floppy and 
Winchester disk drives: 
• Fully complies wIth IEEE 696 Standard' Free copy of 
CP / M PIUS™ included. Up to 4 floppies and three Win· 
chester drives may be controlled by VFW·3 • Data 
transfers to and from board under DMA or programm· 
ed 1/0 control' Supports 24 bit address space. 

CP/M PIUSTN:hlgh performance single user 
operating system. 
• CP / M'" 2.2. compatible-no modification! • When 
used with SDSystems 256K memory board speeds are 
up to 7 times faster than CP/M'" 2.2.' High perfor· 
mance file system. MP / M'" II file password protec· 
tion • Time and date stamps on files. support for 1 to 
16 banks of RAM. Support for 1 to 16 drives Of up to 
512 MB each. Easy to use system utilities with HELP 
facility. Powerful batch facility· Sophisticated pro· 
grammer utilities. 

RAM Disc 25&: A solid state disk emulator that 
greatly Increases system performance by eliminating 
disk walts In disk Intensive applications. Excellent for 
spreadsheets, spelling checkers and software 
development. 
• 256KcapacitY'1 mbtotal bus capacity • CP / M'" 2.2, 
PLUS TM compatible' I/O port addresses user selec· 
table· Storage locations addressed by on board 20 bit 
counter· On board refresh. 

ROM Disc 128: An EPROM board that replaces a 
floppy disk drive for the purposes of booting CP / M® 
and loading application programs. 
• Provides non volatile, permanent storage of pro· 
grams and data' Utilizes 2732 or 2764 EPROMS, (16 
max) • 128K capacity per board' 512K system capacity 
• Use with SDsystems RAMDisc to configure a stand 
alone or network disclesssystem • CP/M Plus™ 
available in eproms • Serial port provided. 

CPI M® 2.2 and CPI M Plus TM are registered t rademarkes of Digital Research. Inc. • Z80 product of Zilog Corp. 

S D S Y ST EMS 10111 Miller Road • Dallas, Texas • (214) 340-0303 • TLX-682 9016 

A Syntech Company Circle 351 on Inquiry card. 



Now you can move your IBM PC 1 from the fast 
lane into thejet stream. With the Personal 

Hard Disk'" from Corona. 

More power to you. 
The Corona Personan Hard Disk really revs up 

your IBM PC, with none of the floppy bottlenecks, 
headaches and hassles. 

You get 5 to 10 megabytes of storage. 
Speeds up to ten times faster than floppy 

disc drives . 
The high reliability of a hard disk 
In an easy add-on external package, or a con­

venient internal plug-in. 

Lightning strikes twice. 
If that's not enough, you also get a lot of the 

features of the Corona PC, our own 16-bit desktop 
and portable personal computer. 

Like free RAM "disk: 'just define blocks 

of main memory as a disk and load your programs, 
then run them at incredible microsecond speeds. 

Uke disk partitioning that supports several 
operating systems at the same time, so MS-DOS~ 
CP/M-863 and Pascal are all right there when you 
need them. 

Uke simple menu operation that makes your PC 
friendlier than you would have believed possible . 
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The Unix Tutorial 
Part 1: An Introduction to Features and Facilities 
A look at some of the programming tools available to a Unix user 

C. Unix. In the acronym-happy 
world of computers, these collections 
of letters stand out. The C langu~ge, 
~t is whispered, can replace every­
thing from assembly language to 
Pascal, and is only understandable by 
those willing to deal with a 5-year-old 
text and lots of squiggly characters; 
Unix, the legendary operating system 
from Bell Laboratories, is now being 
offered to the public under a half­
dozen names an? by four dozen 
computer manufacturers. Why are C 
and Unix always spoken of in the 
same breath, and why are so many 
people talking about them at all? 

This three-part series will attempt 
to answer this and other questions 
about Unix and C. This month I'll 
present a tutorial overview of the 
Unix operating system and its toolbox 
of utilities, with explanations of its in­
ternal structure as well as its user 
interface. 

In part 2 I'll discuss a few more 
Unix utilities and the variety of ap­
plications that have been written in 
or adapted to the Unix environment. 

Unix is a trademark of Bell Laboratories. 

186 AUSUlt 1983 © BYTE Public.ationa Inc 

by David Fiedler 

Part 3 will focus on Unix implemen­
tation by different software vendors 
for several computers and how Unix 
compares to its competitors-Unix 
work-alikes, look-alikes, ' and the 
other 16- and 32-bit operating 
systems. 

Unix was specifically 
designed to make 

software development 
easier. 

The popularity of Unix is easily ex­
plained. It was the first complete pro­
gramming environment designed by 
programmers to make it easier to 
write programs. (See the text box 
"The History of Unix:') Like the C 
language, it has both elegance and 
simplicity, and like most great 
discoveries, its virtues seem so ob­
vious that you may wonder why no 
one thought of them before. (See 
figure 1 for a schematic breakdown 
of Unix's features.) 

The File System 
On some operating systems, you 

must specify what kind of disk file 
you intend to work with before you 
can gain access to it, and then you 
can use the file only in predefined 
ways. The actual storage of the file 
may be different for a sequential file, 
a random-access file, and a database 
file. When writing a program to read 
a file, you may have to include tests 
for the physical end of the file, the 
logical end of the file, the end-of-file 
marker, reading past the last record, 
or all of the above. On Unix, all files 
are alike. Each file is simply a se­
quence of bytes, whether it contains 
text, program source code, executable 
object code, or the disk directory. If 
you wish to read one byte, you can. 
If you wish to read the 768th byte 
from the end of the file, you can do 
that too, provided the file has at least 
768 bytes. You need follow no prede­
fined structure of files to work with 
them. Naturally, some of the system 
programs expect a certain structure in 
their data files, but such constraints 
are not forced by the system itself . 

The way you deal with files at the 
user level is particularly interesting. 
On many large timesharing com­
puter systems and most horne or 
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In the late 1960s, a project was under­
way at the Massachusetts Institute of 
Technology (MIT) to improve the state-of­
the-art in timesharing software. Along 
with MIT, Bell Laboratories and General 
Electric (GE was once a mainframe com­
puter manufacturer) were collaborators in 
the venture. But Multics, as the system 
was christened, was too big and slow-an 
overdesigned behemoth of the software 
world. So Bell Labs pulled their people out 
of the project, which left MIT and GE to 
develop the system further on their own. 
(They did, and Honeywell, U?ho later 
bought GE's computer operation, still sells 
Multics.) Unfortunately, that left Ken 
Thompson, a computer scientist at Bell 
Labs, without any hardware to run his 
video game. 

Thompson had written a simulation of 
the solar system, called Space Travel, 
which ran on the Multics system on a 
timesharing terminal. The loss of Multics 
was the impetus he needed to find hard­
ware he could use exclusively. He gained 
access to a Digital Equipment Corporation 
(DEC) PDP-7, complete with a video 
display that would enhance Space Travel 
tremendously. While Thompson was 
rewriting Space Travel for the PDP-7, he 
began experimenting with some ideas he 
had for a new type of file system. Working 
in PDP-l assembly language, he soon had 
his file system running with some utility 
programs and a central core (or kernel) that 
together made a rudimentary operating 
system. Here was a system designed by one 
man for the sole purpose ~f making his own 
software-development work easier. Unix 
was thought to be a good name for it-the 
Uni (one) was a word play on the Multi 
(many) of Multics. 

Unix came to the attention of others at 
Bell Labs, including Dennis Ritchie, 
another systems software designer. 
Together, Ritchie and Thompson enhanced 
Unix, adding some word-processing 
facilities in response to hints that another 
department needed a wo·rd-processor. This 
earned the designers enough funding for 
a PDP-ll minicomputer, a more modern 
and reliable machine than the PDP-7. 
Eventually, other departments bought 
PDP-l1s and chose to use Unix for the soft­
ware base rather than DEC's own 
operating systems. 
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The History of Unix 
But Thompson, dissatisfied as he was 

with other operating systems, also felt that 
programming languages could be im­
proved. FORTRAN was tried and discard­
ed. He then worked for a while on BCPL 
(Basic Combined Programming Language), 
which was a simplification of CPL, itself 
a simplification of the Algol 60 language 
(todqy, we would call Algol 60 a Pascal­
like language). Thompson condensed 
BCPL down to its most basic features. The 
interpreted language that resulted he 
named simply B. Ritchie then took the best 
parts of B, reworked them until he had a 
language that was simple and elegant, add­
ed data structures, and called it C. Ritchie 
and Thompson both felt this was a 
language suitable for systems program­
ming-one that allowed a programmer to 
express concepts clearly without being tied 
to one machine's architecture, and yet was 

\ efficient enough so that assembly language 
would not be needed for speed. 

Getting a Handle on Portability 
Unix was rewritten in C in 1973, 

whereupon Ritchie and Thompson realized 
that because C was a relatively high-level 
language, compilers could be written on 
other computers to give them C capability 
too. And because Unix was written in C, 
theoretically Unix could then be moved to 
these other machines. The experiment was 
tried in 1977 with an Interdata 8/32, a 
32-bit minicomputer that was as unlike the 
PDP-ll as possible. All code specific to the 
PDP-ll was taken out of the kernel and 
rewritten to make it easy to transport Unix. 
After the Interdata test, they moved Unix 
to an lBM/370 mainframe. With each trial 
they learned more about C, Unix, and por­
tability in general. 

Until Unix, operating systems were 
written exclusively in assembly language. 
This long, error-prone process seemed the 
only one appropriate to an industry that 
considered machine efficiency to be more 
essential than human efficiency because 
computers were more expensive in dollars 
and cents than human labor. Compared to 
other languages, assembly language allows 
the fastest execution of instructions and 
takes up the least memory space; therefore, 
programs as important as operating 
systems could only be written in assembly 
language. Who cared if a programmer or 

two went crazy trying to understand it? 
What was the difference if it took a long 
time to write and three times as long to 
debug? 

Ritchie and Thompson saw that a soft­
ware designer's environment was more im­
portant, in the long run, than that of the 
computer; computer hardware tends to get 
cheaper and faster, while the cost of labor 
in both economical and emotional terms 
tends to go up. This last is especially true 
when the software tools at hand are not 
appropriate for the job. Unix forever broke 
the notion that a system had to be written 
in assembly language and therefore tied to 
a specific computer design, word size, or 
architecture. For the first time, an entire 
programming environment, including file 
system, kernel, applications packages, utili­
ty programs, and user interface, could be 
moved to an entirely different type of 
machine. 

Think about that for a moment. Look at 
the CP/M 2.2 operating system. CP/M has 
gained immense popularity; it runs on 
computers made by literally hundreds of 
different manufacturers and supports many 
different languages and applications 
packages. Why is it so popular with com­
puter makers? CP/M is portable to many 
different hardware configurations. The 
catch is that the systems must use a 
microprocessor than runs 8080 assembly 
code. 

In comparison, you can now run Unix 
or Unix-compatible systems on computers 
based on any of these processors: 8080, 
Z80, 8086, 8088, Z8000, 68000, 16032, 
LSI-ll, PDP-ll, VAX, HP-9000, Perkin­
Elmer, Gould S.E.L., BBN C-Machine, 
IBM Seriesl1, and lBM/370. Typical hard­
ware configurations range from $5000 to 
considerably more. A program correctly 
written in C for any of these machines will 
run on any other one, needing only to be 
physically moved and recompiled. No 
doubt you can see why so many software 
houses have suddenly discovered Unix. By 
using C and Unix, they' can expand their 
potential customer base tremendously with 
little trouble-one user manual, one 
customer support group, one version of 
source code. The net result can benefit 
everyone with better, more widely used 
software at lower prices. 



THE FIRST MULTIFUNCTION INSTRUMENT BASED ON A PERSONAL COMPUTER 

Why pay for several different companies to design microprocessors into their instruments when we have 
upgraded a general-purpose microcomputer to accomplish the same tasks. R.C. Electronics has developed 
special hardware to give the COMPUTERSCOPE performance matching that of dedicated instruments with all 
the flexibility of a general-purpose computer. The COMPUTERSCOPE is hardware- and software-compatible 
with the Apple II, but with bonus features like a heavy-duty power supply and a lO-key pad for .data entry. 

For further i.,formation on the COMPUTERSCOPE's capabilities, 
contact R.C. Elec~ronics for the name of your local representative. 

5386 HOLLISTER AVE. • SANTA BARBARA,' CA 93111 • (805) 964-6708 
Telex 295281 

Product demonstratIon cIrcle 334. ,General InformatIon cIrcle 335. 

0100 

. . Electr~~ics Inc. ~ 
0 1 01 
0 010 



TE XT FORM ATTER S TYPE SETTING 

LINE AND SCREEN EDITORS 

SPELLING CHECKER MEMO MACR OS 

ADDITIONAL 
UTILITIES 

FOREGROUND 
AND 
BA CKGROUND 
E XECUTION 

HIERARCHI CAL 
FILE SYSTEM 

DATAB AS E 
BUILDING 
BLOCK S 

PROGRAMMER' S 
WORKBENCH 

COMMUNICATIONS AND NETWORKING 

UUCP MAIL 

NETWORKIN G STANDARD S 

Figure 1: A model of the Unix operating system and its components. The inner facilities are 
general purpose; the outer ones concern specific applications. (Figure courtesy of AT & T) 

business computer systems, you get 
used to looking at your single direc­
tory (a collection of files). If you have, 
say, 142 files in your directory, you 
have to watch pretty fast as they scroll 
up the screen. To avoid this long 
scroll you might split up your files to 
have all the BASIC programs on one 
disk and all the text files on another, 
but then what do you do with your 
system utilities? Then, too, if you 
have all your files on a 20-megabyte 
hard disk, you might have to scroll 
through as many as 1375 files before 
you find the one you want. More 
troubles arise when you have two 
files with the same name and don't 
know which is the latest version. 
Now imagine 20 people using the 
system at once with all these 
problems. 

Relax, you've got Unix. As a Unix 
user, you begin with a single direc­
tory, called your home directory. 
When you want to create a new 
grouping of files that belong together, 
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you simply issue the command to 
create a new file directory and move 
those files into it . The new directory 
looks to you almost like another file 
in your home directory, except that 
any time you want to, you can use 
those files you put into it (see listing 
1, a sample session on a Unix 
system). Or you can "move down" to 
that directory: move, because the new 
directory becomes your new vantage 
point for examining files, and down, 
because the new directory can be 
thought of as being below your home 
directory (see figure 2) . 

You can repeat this process any rea­
sonable number of times by creating 
new subdirectories one level below 
your home directory or at deeper and 
deeper levels, or by branching out in 
both directions at once. The tree-like 
structure of files and directories on 
Unix enables you to group files as 
you please, so one directory never 
has to have too many files. Because 
each ''branch'' or new directory is 

logically distinct from all others, two 
files in different directories may have 
the same name without confusion. 

Technically, the inverted tree struc­
ture is also called a hierarchical file 
system (it resembles a hierarchy or 
organization chart), and the direc­
tories don't actually contain any files, 
but rather contain pointers or links to 
the files by which the system can 
locate them. In fact, a directory is just 
another file that contains this link in­
formation, called the i-node. The 
highest directory shown in figure 2 
is called the root directory, and it nor­
mally contains the executable kernel 
of Unix in binary form, as well as 
links to several important system 
directories, the names of which are 
almost always the same on all Unix 
systems. These usually include Itmp, 
a place where anyone may create 
temporary files as needed; Idev, the 
device directory (to be discussed 
later); lusr, in which files belonging to 
all the users of the system are kept; 
letc, where special programs and data 
files for adminstration are located; 
and Ibin, where most executable pro­
grams and system utilities reside. 

The slash (I) character in front of 
each directory name signifies that it 
will be found under the root direc­
tory, which has the simple name of 
I. Each level you descend in the 'file 
system is denoted by another slash, 
so the home directory of someone 
named Rick might be lusr/rick (two 
levels down from the root), and one 
of his files might be called 
lusr/rick/test.c. Putting all the slashes in 
the file name identifies the unique 
path followed down from the root 
and thus uniquely identifies the file 
itself; this is known as specifying the 
full path name. If Rick logs onto the 
system, he finds himself in his home 
directory lusr/rick, from which the file 
test.c could be accessed simply as 
test.e, without having to specify the 
full path name. 

Another interesting feature of the 
Unix file system design is its exten­
sibility. It stands to reason that the 
lusr directory, under which all users 
keep their files, needs to have more 
storage space reserved for it than 
does the Itmp directory, which only 
holds files for a short period of time. 
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Listing 1: A sample session on a Unix System with comments added. The $ is the Unix 
prompt. 

login: davg 
Password: 
Login incorrect 
login: dave 
Password: 

(typing error) 

(login name not recognized) 

Last login: Wed Mar 30 18:46:57 on seriall 

see /usr/news/READ_ME. 

.$ Is 
bin 

.$ who 
dave 

mbox sieve . c 

seriall Mar 30 18:46 

src 

(system message of the day to 'all users) 

(what files are in my home directory?) 
testl.c 

(see what users are logged on the system) 

.$ df 
/usr 
/ 

(/dev/usr ): 
(/dev/root ): 

12045 blocks 
8071 blocks 

(see how much space is left on disk) 
8109 i-nodes 
6666 i-nodes 

S time cc sieve.c 

real 36 . 0 
user 6.2 
sys 6 . 9 

.$ time a.out 

1899 primes 
real 8.0 
user 7.4 
sys 0.4 

.$ pwd 
/usr/dave 

.$ cd ,,;pwd 
/usr 

S Is 
adm 
bill 
bin 

demo 
dict 
dave 

ega 
games 
garp 

include 
lib 

(time the compilation of a benchmark) 

(actual elapsed time) 
(time spent executing the cc command) 
(time spent in system getting files, etc . ) 

(execute benchmark and-time it too) 

(this is small since the benchmark 
program is CPU-intensive: no files to get) 

(what directory am I currently working in?) 

(go up one branch and tell me where I am) 

(what files or directories are here?) 
man preserve tmp 
mbsi spool 

lost+found news src 

(go back to home directory and list files) S cd; Is 
a.out bin mbox sieve.c src testl.c 

.$ Is -al 
total 113 
drwxr-xr-x 5 
drwxr-xr-x23 
- rw-r--r-- 1 
drwx------ 2 
-rw-r--r-- 1 
-rw-r----- 1 
-rwxr-xr-x 1 
drwx------ 2 
-rw-r----- 1 
-rw-r----- 1 
drwx------ 2 
-rw-r----- 1 

dave 
root 
dave 
dave 
dave 
dave 
dave 
dave 
root 
dave 
dave 
dave 

Scat .profile 

224 Mar 
544 Mar 

0 Feb 
240 Nov 
183 Feb 

42170 Mar 
8696 Mar 

32 Oct 
576 Oct 
904 oct 

32 Oct 
79 Oct 

PATH=:S(HOME)/binSPATH:/usr/games 
SHELL=/bin/sh 
ED=/bin/vi 
export PATH SHELL ED 
umask 027 
stty -tabs 

s stty 
speed 1200 baud 

30 
7 

11 
13 

27 
5 

30 
4 

12 
21 

4 
21 

(show in long format with hidden files) 

18:53 
11:05 
22:20 . news_time 
14 : 49 .personal 
03:37 .profile 
23:36 .rogue.save 
18 : 53 a.out 
17 :02 bin 
21:33 mbox 
15:46 sieve.c 
17:02 src 
15:46 testl.c 

(look at Shell program executed at login) 
(here some Shell variables are set) 
(set default command search path) 
(tells which Shell I'm using) 
(and which editor) 
(lets these variables be used later) 
(sets default protection) 
(and my desired terminal settings) 

(look at current terminal settings) 

erase = AH; kill = @i intr = ~?; quit = A\ 

start = AQi stop = AS; eof = ADi brk <undef> 
even odd -raw -nl echo -lease ~tabs -cbreak 

S mail root (complain to the super-user that my 
backspace key doesn ·t work correctly) 

Listing 1 continued on page 194 
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Listing 1 continued: 
is there a problem with stty accepting -8 as erase? my stty 
is set that way but the system doesn't seem to see them . 

S Is -1 I (look at files under the root directory) 
total 823 
drwxr-xr-x 2 root 32 Feb 10 14:49 bck 
drwxr- xr-x 2 root 2880 Mar 23 22:35 bin 
drwxr-xr-x 3 root 3552 Mar 11 20 : 57 dev 
drwxr-xr-x 2 root 320 Feb 12 02:26 etc 
drwxr-xr-x 3 root 576 Feb 18 20 : 18 lill 
drwxr-xr-x 2 root 32 Jan 5 23:38 lost+found 
-rw-rw- rw- 1 root 3862 Mar 16 08:08 rstOll966 
drwxrwxrwx 2 root 544 Mar 30 18:55 tmp 
drwxr-xr-x 5 root 80 Feb 18 21:02 unify 
-rwx------ 1 root 67487 Jan 19 08 : 26 unix 
drwxr-xr-x23 root 544 Mar 7 11 : 05 usr 

S Is -ld l ete 
drwxr-xr-x 2 root 

(look at protections on l etc directory) 
320 Feb 12 0 2 :26 /etc 

Scat / etc/ passwd (look at system password f ile) 
root : /uwAMrSG8nJlw : 0 : 0: :/:/bin/ sh 
daemon : x : l : 1 : :/ : 
sync : :l:l : sync command: / tmp: / bin/sync 
b i n : x : 3 : 3: :/bin: 
uuc~:not-now:4:4: : / usr/spool/uucppublic:/usr/lib/uucp/uucico 
dave : RMuFz3n/ yNaPo:10:2 : Dave Fiedler (InfoPro Systems):/usr/dave :/bin/sh 
demo : :l00:l00 : guest account: / usr/demo:/bin/ sh 

S fortune (fortune "cookie" selected at random) 
As the trials of life continue to take their toll, remember that there 
is always a future in Computer Maintenance. 

(typed control-d and ended input to Shell) 
login: 

Ip console lty4 hd2 floppy 

Imp update 

Ip nsh f ile .! f i le .2 f i le.3 

Figure 2: Part of a simple Unix file system. The hierarchical file structure organizes files and 
allaws the use of the same file name within different directories. The directory files are sym­
bolized with a block outline. 

When the person administrating the 
Unix system initially sets it up, he or 
she can allocate more space to the 
lusr directory (and therefore the files 
under it) by setting up lusr as a 
logically separate file system. While 
this separate file system can physical-

ly reside on a distinct section of a disk 
(usually a Winchester disk or 
removable disk pack), it can also be 
on a totally different disk than the 
rest of the system; it can even take up 
an entire disk if needed. Not only can 
this allocation be changed later, it can 



~ CALL FOR OTHER SOFTWARE fa 
~J~ & HARDWARE PRICES FOR ); rJO n~ ~~ OJ'( ~J-')n 

• ,,~"" IBM-PC & APPLE COMPUTERS ,.:/ ""~ 
~ ~ ~ ~ 

~~~"''''~(,~ MC-P APPLICATIONS ~~~~~ 
~o~ INTRODUCES SOFTWARE & HARDWARE ~(~ 

AT UNBEATABLE PRICES 
"WHY PAY MORE - COMPARE THESE PRICES" 
LOTUS 
1-2-3 
$325 

WORDSTAR 
$267 

U T UR 
APPLIED SOFTWARE TECHNOLOGY 
VersaForm $389 $252 
VersaForm (hard disk) 495 323 

ASHTON TATE 
dBase II 700 395 
Financial Planner 700 452 

BRODERBUND 
Bank Street Writer 70 46 

CONTINENTAL 
Home Accountant 

APPLE 75 49 
IBM 150 96 

Property Management 495 320 

HOWARDSOFT 
Real Estate Analyzer II 

APPLE 195 126 
IBM 250 162 

Creative Financing 
APPLE 195 126 
IBM 250 162 

LOTUS 1-2-3 495 325 
LIFETREE Volkswriter 195 129 

MICROPRO 
Word Star 

APPLE 495 267 
IBM 495 295 

Spell Star 
APPLE 250 149 
IBM 250 162 

Mail Merge 
APPLE 250 135 
IBM 250 162 

Data Star 295 176 
Super Sort 250 149 
Calc Star 145 86 
Info Star 495 320 
Report Star 350 221 

MICROSOFT 
Multi Plan 

APPLE 275 178 
IBM 275 168 

Flight Simulator 50 33 

PBl CORPORATION 
Personal Investor 145 94 

PEACHTREE 
General Ledger 

APPLE 400 237 
IBM 600 355 

Account Payable 
400 237 APPLE 

IBM 600 355 

VISICALC 
$165 

MULTIPLAN 
$168 

Account Receivable LIST OUR 
APPLE 400 237 
IBM 600 355 

Peach Pack 595 300 

SOFTWARE PUBLISHING 
Pfs:File 

APPLE 125 81 
IBM 140 91 

Pfs:Report 125 81 

SORCIM 
SuperCalc 195 130 
Super Writer 295 195 
SYNAPSE 
File Manager 150 97 

VISICORP 
Visicalc 250 165 
VisiFile 

APPLE 250 165 
IBM 300 198 

VisiTrend/Plot 300 198 
VisiSchedule 300 198 
Vi"iWnrd 375 
DeskTop Plan I 300 210 

HARDWARE 
HAYES MICROCOMPUTER PRODUCTS 
Hayes Stack Chronograph (RS-232) 249 182 
Hayes Stack Smart Modem 

(RS-232l 289 214 
Smart Modem 1200 (RS-232l 699 511 

ADVANCED lOGIC SYSTEMS (APPLE II) 
Z-Card 169 110 
PrinterMate (Parallel) 99 49 
CP/M Card (with CP/M 3.0) 399 300 

MICROSOFT 
Softcard (APPLE) 345 242 
Ram Card (APPLE) 100 70 
64-K Ram Card (IBM) 350 245 

TERMS: All prices subject to change. 
Cashier's check I MO I Bank Transfer. 
Allow time for company or pe~sonal 
checks to clear. Prices reflect cash 
prepaid discount. VISA I MASTER 
CARD I COD I PO's + 3%. California 
residents add sales tax. 
SHIPPING: $2 per item for UPS 
surface ($6 for Blue Label) within con-
tinental USA. Circle 251 on Inquiry card. 

dBase II 
$395 

HOME 
ACCOUNTANT 

$49 

• I -

MPC PERIPHERALS (APPLE) 
Parallel Interface Card (w/cable) 90 63 

NOVATION 
Apple-Cat II 389 260 
212AutoCat 695 561 
J-Cat 149 105 
Smart-Cat 103/121 595 416 
Smart-Cat 103 249 174 

PERSONAL COMPUTER PRODUCTS 
Appli-Card : 6MHz 375 265 
Applipac: 4 MHz Applicard & 

Max 8 Cat. Card 620 334 

KRAFT Joystick 
IBM 70 46 
APPLE 65 42 

Paddle 50 33 

T G PRODUCT Joystick 
IBM 65 42 
APPLE 60 39 

ELECTRONIC PROTECTION DEVICES 
Lemon 60 39 
Peach 98 63 

AST RESEARCH 
Megaplus 64K 395 330 

aUADRAM 
Quadboard 64K 395 285 
Quad 812 + 64K 325 240 

TANDON 
TM 100-2 Drive 395 235 

PRINTERS 
Mennesman Tally MT 160L 798 645 
NEC 8023A 395 
Okidata 82A 410 
Okidata 84 1019 
Okidata 92 499 
Okidata 93 875 
Gemini 10 , 399 305 
Panasonic KPX1090 550 435 

MONITORS 
Amdek 12" 310A 230 169 
Amdek 12" 300A 199 155 
Amdek Color I 399 291 
Amdek Color II RGB Hi-Res 529 425 
Panasonic TR120 Green 220 165 
Panasonic CT 160 Color 399 305 

MC-P APPLICATIONS, 111 W. SI. John Street, Suite 230G, San Jose, CA 95113 
HOURS: 8 a_m_ to 5:30 p_m Monday thru Saturday Telephone (408) 293-3360 



computer Exchange - The Supply Center for the IBM-PC or XT 8" CP/M 80 BUSINESS & SYSTEMSOFTWARE · 
- PARTIAL LIST, CALL 

so 
LIST 

PRICE 
ASHTON· TATE. dBase II. 'eqwesCP M-1I08 128K 5 700 

dB.se II requlfes PC·OOS & 128K 5 700 
The Flnancl3! Plannel NEW! S 70e 
dBase It User sGllldebySottwareBanc S 30 
Everyman s 08 PW'l1et' (Book) NEW! S 15 
F"d.y . NEW! 5 295 

APPLIED SOFTWARE TECHNOLOGY. Vcrsalorm 5 389 
CONTINENTAL. TheHomeAccountant PI\,IS S 150 

FCMlFlllng. Cataloging. Ma1Jiogi S 125 
Property Management S 495 

OAT Ar~OST ~~~e~6~;~~~:~~:~:;~~:aml NEW! ; :~ 
OOWJONES.DowJonesMarkeIMal)ager .: S 300 
EAGLE SOFTWARE. Money DecrSlons NEW! S 150 
HAYDEN IBM Pie Wn[er NEW! S 200 
HOWARDSOFT Ae.·Esla"Ana'yzerII 5250 
INFORMA nON UNLIMITED. EasyW"'er IIIWord Processor) 5 350· 

. EasySpelier 11 188K Words) 5 225 
E.syF"er" DBMSI 5 400 

INNOVATIVE SOFTWARE. TlMIII ra DBMSI 5495 * lNSOFT DalaOes,gnlapowerlUieasylouseD~MS\ NEW! S 225 
OalaBase MaoeEas,',Bookl NEW! S 17 

ISM MameMaglc 5 90 
* LOTUS ' -2-3 NEW: . 5 495 

MtCROCAAFT. VerdlcIILegallorBI!lkeeper.each(CP Ma6) " 5 995 * MICRO LAB. The Tax Manager 5 250 
MICROPRO. WordStar' pillS free WordS!ar Training Manual 5 495 

Ma!!Merge " ICallon2Pak.3 PakandOlhersJ S 250 
SpeliStar ' 5 250 
WordStarProfesslOnal.4 Pak.3abOve - Slarlndex 

, ISpec"'1 5 895 
Slarlndex' , NEW: 5 195 
lnfoSlat·· 5 495 
Repo" Star" 5 350 

,. MICROSOFT. Mulhplan MSDOS 5 275 
Mul1~OOI Word MSDOS ' NEWV S 375 
MultiloolWordwrtnMouse MSDOS NEWI S 475 
MuttllOoI. Flnaroal MSDOS NEW~ S 100 

~:~::~~~rr' p, MSDO~ ~~:i ••. ~ ~;~ 
muMath muSlmp NEW! S 300 
Busmess BASIC Com~ler MSDOS NEW' 5 600 
PascaICompi", : MSDOS NEW.!:. 5 350 
CComP"er MSDOS NEW' . 5 500 
BASICComp"er MSDOS NEW! 5 395 
Fortran MSDOS NEW',; 5 350 
COBOL MSDOS> NEW:; S 750 
BASIC l"e'Preler MSDOS NEW! 5 350 

NORTH AMERICAN BUS SYSTEM. The Answer . 5 250 
OSBORNE COMX. JBook & Disk; BUSIness. Statislics &.!v1alh Programs) 

SomeConrlonBas,c ProgramsI70programst '·· · ' S 100 
P'aCl!Ca BaSICProgramsl40moreprogramS) S 100 

PBLCORPORAnON.Personallnveslor 5 145 
PEACHTREESOFTWARE.PeachPak4,GL.AR&AP} .' 5595 
PERFECT SOFTWARE PeriedWnle" 5 389 

Perteel Spelle" 01 Perted Ca~' . each 5 295 
Perleet Filer ' S 595 

SELECT INFO. Se'eclla WPSI '" 'J. 5 595 
SOFTWAREPUBLlSHING.PFS:File NEW! S 140 

PFS. Report NEW' 5 125 
SORCIM ISA Supe<Ca'c II 5 295 

SUDerWlller 5 395 ' 
Spe·~car; 5 195 

STC ToeCre.,OI 5 300 

~~~:~~~s~~~~~~~poner . ~ ~;~ 
* VISICORP V!SICalc· 256K S 250 

VlslDex 01 VlslScheduie. each S 250 
VlslTrend Pial S 300 
VrSlFueor DesklopP1anL each 5300 

UTILITY 

PRICE 
1439 

: t~ 
$20 
$ 12 
$199 
1265 
$112 
$ 85 
1329 
$ 89 
$ 89 

.• $239 
1129 
$135 
1189 
$259 
$149 
$299 
$329 
$169 ' 
512 
169 
1329 

' ~9 
$189 
$269 
$129 
$129 

169 
$ 69 
$ 99 

r 5365 
1219 
$129 
1259 
·1339 
595 
185 
5199 
5269 
5129 
5195 
$ 99 
5169 
$179 
$199 
$219 
$239 

* CENTRAL POINT. Copy II PC BackupandU1jl,~ NEW' 5 40 S 35 * COMX FaSlrak.' . RAM Disk emulator and p!lntfl spooler program. Works 
')rlal'lyPC DOS .... erslonofRAMCard:MentlDrwen. NEW! S lQO $' 59 

DIGITAL RESEARCH.ConcurrenICP M-86 ' 5 350 $235 
CBASIC as • 5 200 $135 
CP M86 5 60 S 40 

HAYES Smartcom If 
MICROCOM. Mlcrotemu'ai 
MICROSTUF Crosslalk 
NAGY SYSTEMS. Copy PC. BackandU"'he~ 
NORELL DATA. SYSlem BaCk 
NORTON NOtlonUllhUes ldpowerlulptograms.3disks 

5 119 ., $ 89 
S 100 5 65 
S 195 1129 
5 35 . 125 
S50 0 139 
S 80 565 

HOME & EDUCATIONAL 
EPYX Automated Simulalions. Temple 01 Apshal 

01 Barons , 
ARMONK. Execuh'Je SUlle 
BPI SYSTEMS. PcrsonaiAccoUfll,rng 
BRODERBUND Ap~e Pamc 
CONTINENTAL. the Horne Actountanl Plus * OATAMOST.PlgPenOfSpaceStnke,ea~h 
DAVIOSON, The Speed Reader U ! 
INFOCOM Dead"ne 

lork I 01 lork II 01 lork III. each 
• INSOFT. Word Tm; or Ouotnx orMvstrix, ea~ 

MICROSOFT.F"ghIS,mUlalollbySub-LoglC} 
SIERRA ON·LlNE. Ulysses& The Go~en Fleece 
PBl CORP .. Personal Investor 
SIRIUS ConquostorCalltoArms,each ",,' 
SIR·TECH Wizardry. ScenerlO #1 
SPINNAKER Snooper Troops 1/1 01 112. each 

Siory Mact'line or Face Maker. each 
STRATEGIC.theWaroFaClor 

S 40 
NEW' 5 100 

5 40 
5 195 
5 30 
5 ISO 
S 30 
S 75, 
S 50 
5 40 

NEW! 5 35 
NEW' .5 50 

5 35 
5145 
5 30 
S 60 
5 45 
S 35 
5 40 

$29 
$15 
$ 27 
5139 
522 
1112 
122 
ISS 
139 
129 
$29 
S 35 
$25 
199 
523 

. 540 
535 
125 
530 

rBM is a trademark at IBM Cor'poralion 

IBM-PC 

System Includes 
Two 320K Disk Drives by CDC 

90 Day Warranly By Us 

Call For Details And 
Configurations 

lorlhe HARDW.'7t'DE IBM:PCOI XT . ~ 
LIST OUR 

PRICE PRiCE 

MEMORY CHIP KITS ~~~n,'g:.~~~:~,~~~;~~,::~~r 
64KK,I;200NS.9chrps.4164 5 150 $ 49 
16KKil.200NS.9chips.4116110rPC·lmolherboard) $ 30 1 16 

AST Combo Plus, 64K. w asyncpara&clock cal 
Above Combo prus. 128K. S P C 
Above Combo Plus. 256K. S P C 

*CornX :~~r~n:~~I~1 ~:~~;, ~~~~~~;:~:~tor 
CURTIS. PC Peaesla'" 101 D"p~y on PC 

9 FOOl Cable lor IBM KeytJoard le,'ends 3'10 9'} 

C . Key Tronic. KBSI sO. Standard Typewriter key locations NEW! 

MICROSOFT ~~K~~~~a~;:~~~1y 
64K Syslem Card;4 Funclion 
256K System Card. 4 Function 

M B I Monte Carlo64K FIVe Ful'lC1ion (10 l000K) 

QCS..,. Big Blue. ZBOCPUpiusfivefund1ons 

Q.1I\IJB.AJ'1 C01lPORAIIO" 

* Quad"nk.IBMloApprelllrnk 
Quadboard64K. e'll"ndab~lo 256K. 4lunction board 
Quadboard 256K. Jour luncbon board 
Quad512 - .64Kplussenalport 
Quad512 -. 256Kplusser,alport 
Quad512" .512Kplusserialport 
Ouadctllorl 
Mit/olazer. w Copy. Par Par.SK, tMP8w PowerSuppty . 
Mlcrofazer. w Copy. Par Par.64K. , MP64w Power Supply 

~~~l::~.'~~~', :~~ ~~:pla~~~p!~~~~:. :op:;sP~~ 
MiClolazet.Snap-oo.64K. Pat Pat. Epsort #ME64. w Pwr. Supply 
AIIMlcrolazers at"'Il"ndab~ I. copy ~ 512K} ISnap-oo 10 64K) 

TG P~ODUCTS. Joystick 

DRIVES 
Control Data OR 
D}SK DRIVES. Double SIded 360K 32QK. Same asnowsupplied 
wilh IBM-PC & xr.Jested. burned·in With inslaliaiioninSiruclions. 
9Odaywarrantybyus, 1 each 

2ormore 
Hall Helghl360K or 320K Drives, same as above 

~VONG :~JrEp~~;~J:~~;Sk 105,1~~ 
LIMITED SPECIAL PowerSupp~&Conboliet 15-19MB 

5395 1279 
5495 5375 
5695 , $525 

5750 

5 80 
5 50 

5269 
5 350 
5875 
S 395 
5625 

1225 

S 65 
5 35 

1179 
5250 
$ 625 
5295 
1465 

5625 S 395 

S 595 

5660 
5395 
S 595 
5325 ' 
5550 
5895 
S 295 
5 189 
5319 
5465 
5 179 
5319 

5 65 

5529 ' 
5529 
S 395 
51995 
52395 
52795 

'1449 

S 580 
128S 
S425 
5275 
5440 
1675 
1235 
$ 139 
5 
5 
$ 
5235 

MAYNARD. FIOPPYDliveConlrorBoard.IOI u'~~::seriaIPoti ~ ;~; 
samewilhParalle!Pon S 275 

5165 
5235 
5205 

PRINTERS AND ACCESSORIES 

EPSON MX 01 FX PRINTERS CALL CALL 
LEADING EDGE. GOlilla Banana NEWI S 250 S 209 
PRACTICAL PERIPHERALS, MlcrobuHer In-llne64K 

Parallel Unlvelsal BuHel $ 349 $ 259 
Mlcrobufler I n-LlOe 64K Serial 

Universal BuHer S 349 S 259 
STARMICRONICS.9x9DotMattix. 10OCpS. 2.3K. Gemini 10' S 499 S 349 

9x9 Dot Mattix, l00cpS,2.3K,Geminl15" 5 649 S 469 

LIST 
PAICE 

ASHTOtHATE.dBaseII 5 700 
INFOCOM. Zark I or lork II or lOtI<. III or Slarcross. each S 50 
MICROCRAFT. Verdid ILegal) orBilikeeper (Prole,.onal). each S 995 
MICROPRO, WordSlar.i plus free WordStar Training Manual S 495 

MailMerge "ICall on 2 Pak. 3 Pal< and olhers} 5 250 
SpeIlSI,," 5 250 
WordSlar Professional. 4 Pak. 3 above + Slarlndex $ 895 
InloSlar NEW! S 495 
ReportStar NEwr 5 350 

MICROSOFT ~~~;:~~ ~ ~ 
BASIC Compiler 5 395 
COBOL·BO 5 750 
BASIC-80Inler","er $ 350 
mulispimuSlar·SO $ 200 
M·Sort·BO 5 195 
Edil-80 S 120 
Macro·BO $ 200 

MONITORS ~~gESSORIES 
AMDEK.12"Green.#3OOG 5 200 

12"" Amber. #3OOA 5 210 * 13"Colorl,Composite S 379 * 13"Colorll.RGB.HiResIAp.II. III &IBM·PCl 5 529 * 13"Color lli. RGB.Cornmeroal.(Ap. II. III) S 479 
DVM,CoJor lJorllJtoAppleJllnlerlace S 199 

NEC.12"Green.ModeIJBI201M S 249 
12"Color,Composile,ModeIJCI212M S 450 

PRINCETON. AGB Hi Aes 5 795 
QUADRAM.Quadchromel2 ·RGBColor 5 795 
SANYO.9·Green.ModeIDM5109 $ 200 

12"Green. ModeIDM8112CX 5 260 
13"CoJor. Composite, ModeIDM6013 S 470 

T AXAN, AGB Vision I 380 lines S 399 
ZENITH. 12"Green.ModeIZVMI21 5 150 

MODEMS~~gEssoRIES 

OUR 
PRICE 
$ 439 
I 39 
$469 
$ 269 
$ 129 
$ 129 
$429 
1269 
5 199 
I 199 
1325 
1295 
1545 
1275 
1145 
1145 
1 80 
5145 

5159 
5 159 
$299 
5459 
1399 
1175 
1159 
I 349 
5 539 
1565 
1139 
5 199 
I 349 
1339 
$ 99 

AXLON.Dalahnkl000HandHeldCommunlcationsTermlnai S 399 S 299 
HAYES. Mlcromodem II (lor the Apple II) S 379 S 275 

Apple TermlOal Program lor Micromodem II S 100 $ 65 
IBM·PC Smartcom II 5 119 $ 89 
Siock Chronograph IRS·232} 5249 $ 189 
Smanmodem3OOlAS·2321 5269 $ 225 
Sma"modem 1200IRS·232} 5699 $ 535 
Micromodem 100 {S·1 00 bus) S 399 $ 275 

IBM·PCloModemCable 5 39 $ 29 
MICROCOM.MicroCou(lerforApplell S 250 S 125 

Micro Telegram lor Apple II S 250 S 125 
NOVATION. Applecal II Modem.3OOBAUD S 389 $ 269 

212AppleCaI.1200BAUD S 725 $ 599 
SIGNALMAN. Modem MKI(AS·232} 5 99 $ 79 
SSM, Transcend I lor Apple II Data Comm S 89 $ 69 

ModemCard lor the Apple II S 299 5 259 

COR~ lUS 6MegHardDisk,wlolnterlace 
, Y I 11 Meg Hard Disk, wlo Interlace 

20 Meg Hard Disk, wlo Interface 
IBM·PC Inlerlace {IBM DOS), Manual & Cable Kil 
Mirrorbuilt in lor easy backup 
Apple Inlerlace. Manual & Cable Kit 
O1her Interlaces, Omm·Ne1. Constellation, Mltror . All In Stock 

52395 $1895 
53195 12695 
54195 $3495 
5300 $ 239 
S 79{) $ 595 
5300 $ 239 

H/P75CPonableCompuler.48K.loadIOI68K 5995 S 695 
HIP41CCaicuiatOf S 195 $ 149 
HIP4tCVCalculalorWlth2.2KMemory S 275 $ 219 
Full line of HIP 75C and HP41 accessories & software Call 

DISKETTES 
CONTROL DATA CORPORATION Certified Top of the Line DiskeHes, 
CDC. 100each. 5- 114. wilhong.SS. DD.48T IApple.IBM.CIe.} 5 550 $ 199 

10each.5-1I4.wilhnng.SS.DD.48TIApple.IBM.ele.} 5 55 1 22 
IOeach.5-1I4. wilhrin9.DS.DD.48rIIBM.HIP.CIe.} 5 75 $ 39 

DYSAN. l0each.5-114.SS.SD.IApple.elc.) 5 69 $ 39 
10each.5·1I4. DS.DD.48TIIBM.HIP.elc.} 5 89 $ 49 

MAXELL,10each.5-1I4.MD·l.SS.SDorSS.DD 5 55 $ 35 
GENERIK " DISKETIES 

lOOeachSS,SD,35Track(Appte.Alari.etc.) S 415 S 130 
l000eachSS,SD.35Track {Apple.Alan,elc.j S3200 S 995 
100eachDS.DD.40Track(lBM.HIP.ele.} 5626 1 160 
I 000 each OS. DD.40Track(IBM. HIP. elc.} 54550 11200 

With jackets, no labels, produced by a top 01 the line manufaClUler . 90 day warranty by us 

IBM,PCloEpsonorStarMicmmcsCable 5 60 $ 35 * Means a BEST buy #976 
Apple Interlace and Cable for Epson or Gemini S 95 $ 59 

Grappler· byOrangeMlcro,speclfyplinler 5 165 $ 1191~~:;::::~:::::=:::::==~====:::!::=======:::! 
t~~~~'8~~t~~m!'ci~f~~a~~m~~'NTER5 S 15 S 9 CASH & CARRY OUTlETS: 
COMREX,ComlilerCA·I ,1 F. 200 wpm limited Special 51199 S 645 OVef-ihe-eouoter sales Only. Open Monday through Saturday 10:00 lJotil5:OO. 

Comr<lerTraCiorFeedlorCR·1 5 118 $ 99 PORTLAND, OREGON, 11507-0 S.W. Paoli<: Hwy. Terrace Shopp;ng Cenler, 
SMITH-CORONA. i~: ~;~~~rsf:~~IY serial or parallel llF Special ~ ~~~ ~ ~~~ Tigard, On 99W between 217 and 1·5. CaU 245-1 020: 

SUPPLIES: TraClo, Feed Pa er . A,bbons. Heads. Qume Da<s Wheels and Ribbons SEATILE, WASH" G.and Opening Soon. CalIIOIlocalioll. 

All Mail; P.O. Box 23068, Portland, OR 97223, Include telephone numbel. AD #976 
ORDERING INFORMATION AND TERMS~lIilems usual~in slock. Weimmedia"~honor CashiersChedts. Moneyo.ders. FOtlunel000Cheeksand 
Govemment Checks. Personal or Company Checks allow 20days lodear. No. C.O.D. Add 3% lor .VISAor MC. For U.S. Mainland. add 3% lor shipping, Insurance and ha!ldhng (S)&,H) by 
UPS with $5 minimum lor SI&H, UPS ground is standard so add 3% more for UPS Blue wilh $10 minimum lor SI&H. Add 12% totatlor SI&H for US Poslal, APO or FPOWlth $15 minimum 
for SI&H. For Hawaii, Alaska and Canada, UPS is in some areas only. all o~hers are Postal so call, write, Of specify Postal. F~eign orders except C~ada lor S, I&H add 18% or $25 
minimum lor SI&H except lor monilOls add 30% or $50 minimum for SI&H. Prn;es subject 10 change and typo errors, so call 10 ventr. All Q(?Od.S are .n~, include warlanty ~nd are guaran· 
teed to work, Due 10 our low prices, ALL SALES ARE FINAl. Call before retuming goods lor r.epair or r~placemenl. Orders receIVed Wllh InsufflClenl S,I&H charges WIll be refunded. 
ORDER DESK HOURS 610 6 PST. Monday through Friday and 10 t04 Saturday. 1 P.M. here IS 4 P,M, In New York, 
OUR REFERENCES: We have been in oomputers and electronics since 1958, a compulerdealer since 1978 and in mail order since 1979. Banks: 1st Interstale B~nk, 
(503)643-4678. We beloog to the Chamber 01 Commerce (503) 644-0123, Bener Business Bureau (503) 227-0648, 01 call Dunn and Bradstreet n you are a subscnber, Conroy·LaPolnle, 
Inc. is a division of OTech Group, Inc. Fastrak '· and Generik'· are trademarks of ComX Corporation. 



LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT. 

appk!~ II+/lle suppllj center 
APPLflle 64K,40eOLUMN $1 ,175 
APPLE lIa l2BK, 80 COLUMN 51.395 
APPLE lie. STARTER SYSTEM BY APPLE (Syslem Al 

64K and 80 column 
Disk II wi th controller 
Apple Menilor III 
Mooil'" Siand $1,695 

APPLE lie STARTER SYSTEMBY COM~UTER EXCHANGE 
(SYSTEMBI 

1:;1111 : and 60colurnn 
1 f\lJlcro·$ci Drive wi th controller 
Filer. Uli1i~ and Dr'S 3.3 Diske"e 
Sanyo 9H Green Monilor 
RF Modu:alor Ilor coklr TV) 
Game Paddles 
Game v.ilh color graphicsand soond $1,875 

WARRANTY is 100'1\ Parts and Labor 10r90 days by us. 

To substitute or dc.iete drive on System B, subtract $245 and 
add drive price (Syslem D) 

Te add on Micro-Sci 1{2 Drive 10 above. add $245. (Syslem DO) 

To substitute or delete monilor on System B, SlJbtract $130 and add other 
mon~or price (System M). 

DISK DRIVES for 
APPLE II + /lie 

fBI I{2,5- 114·, t43KDisk Drive $479 $ 249 
Conlroller Card for Kl Drive S lOll S 79 

MICRO·SCI *A40.5·1/4". I60K DiskDrive S 449 $ 299 
*A70, 5·1 /4".286KDiskDrive S 599 $ 299 
Con~o11er lor A40 orA70 $ lOll $ 79 
File" Disk UlililySof1war. $ 20 $ 15 

VISTA ~d5~~DiskfJrive 
Duet,5". Double Si1ied,32OK 

$301l 5249 

HalfHeig~ S 420 $ 329 
Duartel, 5", 2 DuelS SidebySKfe 

or SlandardCa~nel $715 $ 575 
Con~OIl" Card 5 89 $ 75 

*V1OooDual~'. Sid. Formal 
w/Conlrofler, Com~ele $2195 $1295 

TEAC ~~~'~:~a~:r'· 1 /2 High $ 379 $ 279 
5 89 $ 69 

t ElectronicsbyComX 

HARDWARE 
* CENTRAL POINT. Filer. Ulil i~ and DOS 3.3 $ 20 $ 15 

for Apple II 

• 
UST 

PRICE 
*CornX,forlle, 80 col. 64KAdderCard S 295 
*ComX. RAM Card.2YI. Wly. III -) 16K 5179 
*ALS.ADDRamlli I 16K 5 lOll * Microsoft AAMCard(II ·· ) 16K S 100 
*Salu rn Systems.RAM Card(II -) 32K S 249 

RAMCardlll <) 64K 5 425 
RAMCardllH I28K 5 599 

* AIJon AAM DiskSyslem( · ore)320K $1395 

VIDEO CARDS 
* ALS,SmiirtfrmU(· ore) S 179 

ComX. 80 ool 64K Adder IlIe) 5 295 
Vide] , Vldec,lerm80col ( lore) S 345 * UIUaTerm(· ore) S 379 

Sofl VideoSwllch (II " ) S 35 
Enhallcf:rl1 (lI .,. j S 149 
FUrlctionStrip( II -) S 79 
Full Videx line. Call. Up to 35% oH. 

Vista. VISlon 80 S 289 

MI CELLANEOUS 
ALS. The eP M CardV3.0 I . ore) 5399 

Z-Cald( ; el f:) 5 169 
CoIDI U(" ore) 5 179 

ASTAH. RF Modul"o, 5 35 
ees, Scnallntedace 771 OA 5 150 
Dan Paymar, LvWCI Case CIHP (II f ) 5 50 
Don't Ask . 0.0\0003 SA Mouth 5125 * Eastside, Wi~d Cald ,cople r 5 13D 
Kensington, System Saver 5 90 
Key T ronic , KB200 Keyboard. 

S.t keys(1I I 529B 
Kraft. Joyslic< (Ap II 11 + ) 5 65 

PaddlelApllll , ) 5 50 
M&R. Sup Rfan 5 50 * Microsoft. ZeD Softcard ( .. or e) 5345 

ZaO Sof\cardPlus ( ~ ore) 5645 
Soflcard Premium Pack III ~) S 695 
Soflcard PrC1lliUrn Pack (Ue) S 495 

Micro Tek. Dumpling 64. Buffer 5349 * Orange Micro. Grappler Plus 5 165 
Practical Peripherals. 
MBP lie 64K Par. (Epsoo inlemal)( " /e) 5 279 
MBS lie 32K 5er. (Epson Inlernal) ( ~ I e) 5219 

Mlcrobullerll .l- , 16K,(+ orc) 
ParISer(specify) 5259 

MICfobuffer ll .. 64K, (~ ore) 
Par,scr (spedfy) $ 349 

PCPI ,Appll·Card. 14teatwes 4Mhz 5 295 
6Mhz 5375 

RH Electronics, Super Fan 11 5 75 * Saturn Systems. Accelerator 11 5 599 
SSM. AtOll. Serial Para Interface 5225 
TG Products. Game Paddtes (11 - ) 5 40 

Joystick (11 ~ ) 5 60 
Select·A-Port (11 ,. ) 5 60 
Trak Ball (II 1 ) 5 65 

Videx. PSIO, Para,Ser Interlace 5229 
WICO. T<ackbaIiIApllll 'l 5 90 

AnalogJoysllCk 5 70 

$139 
$145 
$229 
$279 
$25 
$ 99 
$ 59 

5199 

5299 
5129 
$139 
$ 25 
51 29 
5 39 
5 85 
599 
5 69 

5198 
5 49 
$39 
5 39 
5235 
$459 
$495 
5395 
$269 
5119 

$209 
5169 

5199 

$259 
$235 
5275 
$59 
$449 
5169 
$ 29 
$ 45 
$ 45 
544 
$169 
$61 
5 47 

SOFfWARE 
on disk for Apple 11/11 + /II E 

LIST OUR 
PRICE PRICE 

Apple Computer, Inc. 50% 011 list. on Apple loc. software Call 
Applied Soft Tech .. VersaForm S 389 $265 
ArtscL MagicWlndow II NEW! S 150 S 99 
Ashlon·Tale.dBase Il ICPIM) 5701l $439 

Financial Planner S 700 $439 
User'sGuidebySottware8anc S 30 S 20 

BPISyslems;GL.AR,AP,PRor INV.each 5395 $295 
Job C051 5 595 $435 

Broderbund, Bank Street Writer S 70 S 47 
Continental, GL. AR, AP or PR ea S 250 $169 

Home Accountant S 75 S 49 
FCM 5 lOll $ 68 

Dow Jones, Markel Analyzer S 300 $239 
Hayden.PieWriler(Specilybrd.) S ISO S 99 
HowardSoft,RealEslateAnalyzerli 5 195 $129 

Tax Preparer S 225 $149 
Inlo. Un 11m" Easyw,il"IPRO) 5 175 $119 
lJK,lel1erPerfeclwlMail Merge S ISO S 99 * Micro Craft. (requires l80 CP/M-Card) 

Professional Billkeeper S 995 5469 
Verdict, (Legal Billing) S 995 S469 * Microlab,TaxManager S 180 $119 

Micro Pro. (all require ZSO·CP/M Card) 
WordSlar ' + Training Manual SPECIAL S 495 $269 
MaiIMe'ge '· 5PECIAL 5 250 $129 
SpeIiSlar'· SPECIAL S 250 5129 
WordSlar Prolessional.4 Pak. 

3 above + Slar Index SPECIAL S 895 $429 
WordStarwlApplicard & CP/M (speCial) 5 495 $345 

MicrosoH.Mulli·PlanICP/MorAppi, DOS) 5275 5199 
Rnana.,Mull~ooIlCP/MorDCS) 5 tOO $ 75 
Budgel. MullilooIICP/M~DDS) S 150 5115 

Sierra/On·Line. ScreenWriter II 5 130 S 89 
The Dicl\onary NEW! S 100 $ 69 
General Manager II NEW! S 230 $155 

Osborne/C. P. SoH.IDisk and Book) 
Some Common Basic Programs (75 each) 
Statis1ics and Malh Programs S 100 $ 49 
Practical BaSIC Programs (40each) S 100 $ 49 

Peachtree, Requires CP/M & MBase. 40 columns. 
S"ies 40 GL & AR & AP, all3 5 595 5395 
Series 40 Inv. or Pay .. each S 400 5275 
S"ies 9 Texl & Spell & Matl. all 3 5595 5395 

Perfect. Perfect Wriler $ 495 $219 
Pertecl Speller 5 295 51 29 
Perfect WriteriSpelier 2 Pak S 695 $299 
Perfect Filer S 595 $259 

Quark. Word Juggler (lie) S 239 $179 

Sensible. Sens. Speller. Specify version * Silcon Valley. Word Handler 
Sof.lSys., Executive Secretary 

ExeCU!lve Speller 
Software Publishing. PFS: File 
(specify .; ore) PFS:Report 

PFS:G"ph 
Stoneware. DB Master 

DBUlihlylor l1 
DB Master 3 Pak. Special 

Videx. Applewriter II preboot disk 
Visicalc 80 col. preboot disk 
ViSlcalc 80 coL to t 76K disk 
Videolerm Utilities Disk 

VisiCorplPersona l Software. 

LIST au R 
PRICE PR ICE 
S 125 S B5 
5 250 $1 39 
5 250 $1 69 
575 S 55 
5125 S 85 
5125 5 85 
5 125 $ 85 
5229 $1 55 
599 $ 69 
$ 687 $3 87 
$ 20 S 15 
5505 39 
5 90 $ 69 
$ 37 $ 28 

Visicalc3.3 
Visicalc Enhanced (He) 
VislFileorVisiDex.each 

5 250 
NEW! 5250 

5250 

69 $1 
$1 
S16 

69 
9 

UTILITY & DEVELOPMENT 
Beagle, Utility City 

DOS Boss 
Apple Mechanic 

Central Point. Filer, DOS Utrlily * Copy II Plus (bit copier) 
Computer ApplL , Nibbles Away II 
Epson. GraphiCS Dump 
Insoft. GraFORTHby Paullutus 
Microsoft , A.l.D.S. 

BASIC Complier 
Cobol 80 
Foriran80 
TASCCompiler * Omega,locksmllh(bltcopler) 

Penguin, Comp. Grphcs. Sys NEW! 
Graphics MagiCian NEW! 

Phoenix. Zoom Gralrx 
Quatity, Bag of Trir.ks NEW I 
Saturn Systems, VC-Expand 

VC·Expand80 
Sensible, Back il Up, (bit copier) 

5 30 
5 24 
$ 30 
5 20 
5 40 
5 70 
515 
575 
5 125 
5395 
5750 
5195 
5 175 
5 100 
5 70 
5 60 
540 
S 40 
5 lOll 
5125 
5 60 

HOME & EDUCATION 

$ 22 
51B 
$ 22 
$ 15 
$35 
S59 
59 
559 
$ 75 
$299 
$559 
5149 
$159 
5 75 
$ 53 
541 
$ 34 
$29 
5 49 
$ 69 
5 49 

Broderbund, Chopiliter S 35 S 26 
BudgeCo. Pinball Conslr. Sel S 40 S 27 
Continental. Home Accountant S 75 S 49 
Datamost. Aztec or Zaxxon. each S 40 $ 27 
Edu-Ware. (large Inventory) Call Call 
Hayden, Sargon 11 (Chess) S 35 $ 29 
Inlocom.Zorkl. ll. orlll.orSlarcross,each S 40 S 27 

Deadline S 50 $ 34 
Lightning, Mastertype S 40 $ 27 
Micro Lab. Miner 204ger S 40 $ 27 
Muse. Ccslle Wollenstein S 30 S 23 
Sierra/On-Line. Ultima II S 60 S 40 

Softporn(XRated) S 35 $ 22 
Sir-Tech,Wizardry S 50 $ 39 
SubLogic.FlightSlmul S 34 $ 25 
OTHER BRANDS AND PROGRAMS IN STOCK. CALL. 

THE WORLD ' S LARGEST COMPUTER MAIL ORDER FIRM 

CONROY-LII POINTE 
Formerly Computer Exchante 

ALL MAIL: P.O. Box 23068, Portland, OR 97223 
SHOWROOM AT 115070 SW PACIFI C HWY" PORTLAND , OR, OPEN M-SAT 10-5 

Circle 89 for IBM Peripherals, Circle 90 for Apple, Circle 91 for all others. 

WHILE THEY LAST 

• OVERSTOCK SPECIALS • 
FOR APPLE lUll + me 

* ALS. Synergizer + Supercalc+ CorOOr klr 111 + I S 749 $399 
Anadex, OP8000. Dot Matrix Pnnler $ 995 $395 
ces, Seriailnler1ace 7710A 5 150 $129 

*ComX.16KRAMCafd,2Yr. Warranty, for ll -t S 179 $ 39 
M&R. SupRlermBO coI. 101 11 + $ 375 $199 
MlcroCom, Micro Courier 5250 $125 

Micro Telegram $ 250 $125 
Micro-Sci, A70,5 1

/4" 2S6K Disk Drive S 599 $299 
Mlcrosoft,16K RAMCardlorll + $ 100 579 
Salum Syslem •• 32K RAM C"d 10, II + S 249 $169 
Silicon Valley. Word Handler S 250 $1 39 
Videx, Videoterm, 6000lumncard for II + 5345 $229 

SYSCOM II 
Apple II + Work-a-like 

Note: Substitutions and deletions same as System B apply. 
Syscom 2 is software and hardware compatible to 
lheApple 11 +. 

Syscom 2. 64K (Apple II + Compalible) $ 869 $ 659 
Syscom2,64KStarterSySlem(sameas 

Apple lie System 8above except 
64K.40columns) $1810 $1195 

AXLON TheLeatierinAtariAdd-ons 

"""'- RalTlflOWer 128K 5ysl.m (801l) $ 475 $295 

ATARI ~:=:;~~~~~~~tOll) ~:~ :1~~ 
Aamscan Diagnostio Disketle S 15 $ 12 

* Means a BEST buy. 

AD #976 
VISA -~~~~~~~SK TOLL FREE 

(800) 547-1289 
All Olher Orders Including POr1land: 245·6200 

Oregon TOLL FREE I Hot Line For Informalion 
[800J 451·5151 On Your Order 

[503J 245·1 030 



console 
fdO 
fd1 
hdO 
hd1 
kmem 
Ip 
mem 
null 

phone 

rfdO 

rfd1 
rhdO 
rhd1 
ttyO 

tty1 
tty2 
tty3 

-the system console terminal 

-floppy disk a 

-floppy disk 1 

-hard disk 0 

-hard disk 1 

-kernel memory 

-line printer 

-user memory 

-null device (bit bucket) 

-telephone dialer (sometimes called acu) 

-"'raw" access to floppy disk 0 

-"'raw" access to floppy disk 1 

-"'raw" access to hard disk a 

-"'raw" access to hard disk 1 

-"1eletype" a-a user terminal or modem 

-"1eletype" 1-a user terminal or modem 

-"1eletype" 2-a user terminal or modem 

-"1eletype" 3-a user terminal or modem 

Table 1: A typical listing of the files in the Jdev (device) directory with descriptions of 
each device. 

Listing 2: A typical directory listing for a user on a Unix system employing the list directory 
(Is) command with the -I (long form) option. 

S Is -1 
-rwxr-xr-x 1 dave 
drwxr-xr-x 2 dave 
-rw-rw---- 1 dave 

8696 Mar 26 18:53 a.out 
80 oct 4 17:02 bin 

- rw-r--r-- 1 dave 
drwx------ 2 dave 
-rw-r--r-- 1 dave 
drwxrwxrwx 2 dave 
-rwxr--r-- 1 dave 
S 

576 oct 12 21:33 mbox 
904 Oct 21 15:46 sieve . c 
149 Oct 4 17:02 src 

79 oct 21 15:46 testl.c 
48 Mar 26 18:55 tmp 

3508 Nov 23 13 : 11 update 

also be done at any level of the file 
system. This means that one of your 
lowest-level subdirectories can be 
reassigned to reside on another 
device, expanding theoretical storage 
space almost ad infinitum (each file 
can contain almost 230 bytes, and 
thousands of files are possible on a 
system). 

1/0 Independence 
The I/O (input/output) system on 

Unix is easy to understand. Every 
physical device supported by the 
system appears, like a file, as an en­
try in the /dev (device) directory. 
Users and programs running on Unix 
handle the devices as if they actually 
were files. A typical listing of the files 
in the /dev directory might look 
similar to the left-hand column of 

198 Augult 1983 © BYTE PubUC<ltionl Inc 

table 1 (descriptions of each device 
are on the right). 

Notice that every physical resource 
on the system is accessed as if it were 
a regular file, even memory itself. To 
send characters to the line printer, 
you just issue a system write com­
mand to the file /dev/lp . If you want to 
debug a new disk device driver you 
can read, say, the file Idev/rhd1 , which 
will show you exactly what's on a 
particular hard disk in "raw" form 
(i.e., not under control of the file 
system). Changing one byte in 
memory would involve writing the 
byte to /dev/mem. 

While users can treat devices like 
files, to the Unix system programmer 
they are still devices, which must 
have device-driver programs written 
for them so they can communicate 

with the system. The device drivers 
are hided into /unix, the executable 
code that is the actual operating 
system, before you receive your Unix­
equipped computer. Because the 
operating system must access devices 
through these driver programs, the 
devices are also known as special files . 
Depending on how information is 
passed to or from the device, these 
are either character special files or 
block special files . Generally, devices 
such as modems, terminals, and 
printers are considered character-by­
character devices, while disks and 
tape drives are usually treated as 
block-by-block devices because they 
transfer data in larger blocks of 512 or 
1024 bytes for efficiency. 

File Security 
Naturally, some control must be 

exercised over devices and files. 
Several people trying to write to the 
printer at once would result in con­
fused program listings, and letting 
just anyone write to random spots in 
memory would soon crash the sys­
tem. In addition, you wouldn't want 
other people to be able to read or 
erase your personal files. Unix pro­
vides this control in a simple but ef­
fective way. Each file has an 
associated group of protection bits 
(also known as mode bits), which the 
owner of the file can control 
individually. 

The values of these bits may be 
seen for any file on Unix by executing 
the Is list directory command with 
the -I (long form) option. Listing 2 
shows a typical directory listing. If a 
bit is set (turned on, or enabled) its 
value is visible; otherwise, you sim­
ply see a hyphen. 

The 10 bits shown for each file in­
clude a directory bit (d-not actually 
a protection bit), 3 "user" protection 
bits (rwx, for read, write, and ex­
ecute), 3 "group" protection bits 
(rwx), and 3 "other" protection bits 
(rwx). An enabled directory bit means 
that the file in question is a directory. 
The three sets of protection bits tell 
how the user (owner of the file), his 
or her working group (a collection of 
other people wishing to share file ac­
cess for a project), or all other system 
users can access the file. When the 
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• TurboDOS*, CP/Mif* and CP1M86- opeF~ 
systems 
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read or write bit is enabled for one 
of these groups of bits, a user belong­
ing to that group is permitted r~ad or 
write access. When the read bit, but 
not the write bit, is set, you cannot 
add to, change, or destroy the file . 
This kind of protection is usually 
used for data files accessible to all, 
such as the system header files any 
C programmer might need. If the 
write bit, but not the read bit, is set, 
you have a "write-only" file . This is 
handy for creating system accounting 
log files where information about 
what people do on the system is 
kept. It may not be desirable to allow 
such information to be available to all 
users. When the execute bit is en­
abled, it means that the file may be 
executed as a program because it's 
either object code or a Shell program 
(I'll explain more about this later). 

The significance of these bits is 
slightly altered when applied to 
directories. If the write bit is enabled 
for a directory, it means that files may 
be created or deleted in the directory. 
When the execute bit is turned on, 
you may then search through the 
files in the directory and read, write, 
and execute these files if permitted by 
the protection bits on the files 
themselves. If only the read bit is 
enabled, you may simply read the 
directory as a file, and you have 
limited acce1';s to the names of the 
files and their pointer information. 
The ~ystem administrator or super-

user can bypass all file protections. 
Because only an owner of a file or 

the super-user may change the 
values of these bits with the chmod 
command, the security on Unix is as 
good as users wish it to be. The 
umask command allows you to set the 
default protection for all files you 
create, from rw······· for the suspicious 
to rw·rw·rw· for the trusting. 

Redirection and Pipes 
Most people who regularly run 

programs on computer systems don't 
concern themselves with where the 
program input comes from-usually 
it comes from their terminal, another 
predefined device such as a tape 
drive, or a dedicated data file . 

File security in Unix 
is almost entirely up 

to each user. 

Similarly, the output of a program is 
generally expected to end up on their 
terminal, in a new data file, or on the 
system printer. On Unix, you can 
easily arrange for your programs to 
get their input from any file or device 
you have access to (and it's equally 
easy to redirect output) . Let's look at 
how Unix handles this procedure 
and you'll wonder why other 
operating systems weren't set up to 

do it this way. 
Remember that devices are treated 

as files, and so to send a directory 
listing to the printer, you just type the 
following : 

$ Is > Idev/lp 
$ 

The "greater than" (» character 
sends the output of the Is command 
(which would normally print a list of 
files on your terminal) to the system 
printer. The dollar sign ($) is the Unix 
prompt character (some versions of 
Unix use the percent sign (%) for the 
same purpose). 

Input to a program can be con­
trolled in a similar way. For example, 
if a file on the disk called textfile con­
tains a list (')f words, we can find the 
spelling errors in the file and have 
them appear on the terminal with the 
command 

$ spell < textfile 

The "less than" «) character 
redirects the input of the spell com­
mand to come from the disk file 
(notice the mnemonic nature of the 
characters used: each one points in 
the direction of data transfer) . 

Where would input normally come 
from? The typical Unix program has 
one source of input and only one 
type of output. Such a program is 
known as a filter if it simply accepts 

Make your Color Computer an intelligent printing terminal with off·line storage! 

THE~D©~ 

W@~ 

• Talk to a timeshare system or information service .Print out what is received as it is received . Save 
received text to cassette tape • Re-display the received text even while on-line . Communicate with 
other computers .Using your computer as a general -purpose 300-baud terminal .Downloading 
programs from other computers 

The Microtext module is a program pack conta ining not 
only firmware but a second serial port so that both you r 
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 requi res 
line feeds l But even if you don't havea 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 the 
Micro Works ' P180C parallel interface . 

For those of you with special terminal applications, 
M icrotext 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. Al l 128 ASC! I codes can be sent. Exchange 
programs wi th other Color Computer users! Basic pro­
grams may be downloaded from other computers or 
timesharing systems. 
You' ll find many uses for this versat ile module! Avail­
able in ROM PACK. ready-to-use. for $59.95 

If First-rate Programming Toots· Books· Games· Memory Upgrade Kits lit ''7 Hardware· Keyboards· Parts 
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May we Inlerrupt Ine noopla 
with a few facts? 

Nothing in the noisy world of 
mUlti-user micros fits the require­
ments of business system inte­
grators like our new desktop 
system - the MuSYS NET/work 
8816™. 

The MuSYS NET/work gives 
you multiprocessor architecture, 
extensive mass storage facilities 
(much greater than 8MB) and 
TurboDOS™, the high speed CP/M® 
compatible operating system. Gone 
are the bottlenecks that make 
shared-processor multi-user sys­
tems too sluggish for real world 
business applications. You'll also 
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C 
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u'" 
appreciate the 128K RAM per user, The facts: ~~ tgt:i !I .- = 

~z ~~ 
--------------------------------
No. users (min/max) 

2/8 4/4 1/6 1/8 
Winchester formatted Mbytes (min/max) 

16/102 10/20 15/30 20/40 
Total RAM per user 

128K 
User TPA 

63.5K 

48K 64K 

48K 54K 

8- and/or 16-bit user processors 

64K 

62K 

YES NO YES NO 
Perfect Software' 

YES NO 
Telecommunications Software 

NO NO 

YES NO NO NO 
Operating system' 

Turbo- MP/MII Mmm-
DOS OST 

Use with any terminal 
YES YES NO YES 

the local area networking capabil­
ity (including EthernefM) , log-on 
security and other mainframe-like 
features that make the NET/work 
a truly professional, reliable 
business solution. Dealer and OEM 
customization programs available. 

Get all the down-to-business 
facts! Call or write, MuSYS 
Corporation, 1752 Langley, Irvine, 
California 92714. (714) 662-7387 
(toll-free outside California 1-800-
852-5362). TWX: 910-595-1967. 
Cable: MUSYSIRIN. 

We design the future. 

Iq 
,~ . > ,-

\ NET Iwork 8816 is a trademarked product of MuSYS Corporation. Perfect Software is a trademarked product of Perfect Software. Inc. TurboDOS is a trademarked product of Software 2000. Inc. CP/M'" and 
MP/MII are trademarked products of Digital Research. Inc. Mmmost is a trademarked product of Televideo. M/Net is a trademarked product of Micromation. Ethernet is a trademark of Xerox Corp. 1 B-User 

network is $1 1.995. MuSYS prices include 16 MB formatted Winchester. J Includes term inals. 
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its input, performs some function on 
it, and emits the processed data as 
output. The system causes the de­
fault, or standard, input and output 
"files" to be the user's terminal unless 
otherwise redirected. So, for exam­
ple, you can redirect the output of Is 
to a file in the following manner: 

$ Is > temp 
$ 

Now if you look at the file temp, 
you'll see the names of the files in 
your directory. The all-purpose pro­
gram cat (short for concatenate) can 
be used to collect several files and put 
them all together. In the following ex­
ample we'll simply use cat to show 
the contents of temp withoudormat­
ting, using the directory from listing 
2: 

$ cat temp 
a.out 
bin 
mbox 
sieve.c 
src 
temp 
test1.c 
tmp 
update 
$ 

Notice the file temp you just 
redirected input to is listed as being 
in the directory. Redirecting input to 
a file creates the file if it didn't exist 
or erases it and creates it anew if it 
did exist. This is done before running 
the program that is having its input 
redirected; so when Is executed, it 

Ccompilers 
HOST 6809 PDp·II " / LSI· ll" 

TARGET TARGET 

FLEX"/ UNIFLEX" $200.00 \\I~ :~':: 'i 
500.00 05-9" $350.00 II n~1 

RT· 11"/ RSX· I I" 500.00 
200.00 I'>: :: :~: ' I 

PDP· I I" 350.00 ", ' I II 

'I U" 

CP/ M" 500.00 500.00 8080/ (2801 

PCDOS"/ CP/ M86" 500.00 500.00 8088/ 8086 

picked up the temp file from the 
directory. Using the operator twice 
( » ) signals that you wish to add to 
the end of the file if it exists; this is 
useful for collecting data. If you now 
want to print out all the C source 
files, start each on a separate page, 
include page numbers, the date each 
file was last modified, and the name 
of each file, then the pr program will 
do this: 

$ pr * .c 
Oct 21 15:46 1982 sieve.c Page 1 
1* Eratosthenes Sieve 
Prime Number Program in C *1 
#defi ne true 1 
#define false 0 
#define size 
(interrupted) 
$ 

Note that the almost universal 
wild-card character, the asterisk (*), 
is used to represent all files with a .c 
extension. But the pr program, like 
most others, sends its output to the 
terminal, and you wanted the printer. 
So for a printed listing, you have to 
redirect the output of pr to the printer 
(ldev/lp). However, on most Unix 
systems, users are not permitted to 
write directly to the printer (check the 
protection bits on your system), but 
must use something called the line 
printer spooler program. This pro­
gram (called Ipr on most systems) ac­
cepts as input whatever you want to 
print, writes it to a temporary file, 
and begins printing. This way, you 
can start a print job that might take 
an hour to finish, but the Ipr program 
will return to you as soon as it's 

• FULL C 

finished copying your files, so you 
can continue working. Now if you 
say 

$ Ipr *.c 
$ 

you get your prompt back almost im­
mediately, and meanwhile the files 
are being printed. But when you look 
at them, you find both files are 
printed one after the other, with no 
page numbers or even expansion of 
tab characters. You really wanted pr 
to format them, so you can do this: 

$ pr *.C > temp1 
$ Ipr temp1 
$ 

Now we formatted the output pro­
perly, sent it to a file, then printed the 
file. We are also starting to leave files 
around to mess up our directory. Be­
sides, this is a lot of typing. A better 
way would be to pass the output of 
pr directly to the input of Ipr. So that's 
exactly what we do: 

$ pr *.c Ilpr 
$ 

The vertical bar (I) looks somewhat 
like a pipe, and is called a pipe 
because the connection between pro­
grams is very much like a plumbing 
connection. At first it would seem 
that the pipe is simply an elegant 
notation for sending the output of pr 
to a temporary file, redirecting the in­
put of Ipr from that file, then erasing 
the file. In Unix, all programs in a 
pipeline actually run simultaneously 

• UNIX* Ver. 7 COMPATABIUTY 

8080/ (2801 
TARGET 

500.00 

500.00 

200.00 ",';;:I~ : I 
350.00 11> 11" 

IIU" 

500.00 

B088/ 80B6 
TARGET 

500.00 

500.00 

500.00 

200.00 "',I ;~:C: : " 

350.00 "' Ih t 
11 11\ 1 

• NO ROYALTIES ON GENERATED CODE 

• GENERATED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MAYBE 
INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE A VAILABLE FOR $250000 

408-275-1659 
·PCDOS i. a trademark 0/ IBM CORP. MSDOS is a trademark 0/ MICROSOFT. UNIX is 
a trademark 0/ Bell Labs. RT·lI /RSX·lI/PDP· 1l is a trademark 0/ Digital Equipment 
Corporation. FLEX/UNIFLEX i. a trademark 0/ Technical Sys tems consultants. CP/M 
& CP/M86 are trademarks 0/ Digital Research. OS·9 is a trademark 0/ Microware & 
Motorola. 

nLECON SYSTEMS 
1155 Meridian Avenue, Suite 218 

San Jose, California 95125 
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PRESENTING TIll 
SIOO_PC™ roR $2999. 

The SlOO-PC bV Lomas Data Products: 
Offering high perfonnance 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 Yt" 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 1 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 
S 1 00 bus expansion capability .. . your system will never be 
outdated. 

S100 bus board products & support for the system integrator. 

• LIGHTNING ONE *** 8086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up to IOMHZ 
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 controlle r for failsafe 
operation, parity . . . . . Price 128K - $495.00, 256K - $795.00 

• RAM67 HIGH PERFORMANCE STATIC RAM 
High speed (lOOns) 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 
5Yt" inch drives simultaneously . . . . . .. . PRICE $275.00 

• LDP88 8088 SINGLE BOARD COMPUTER 
8088 CPU, lK RAM, 8 K EPROM, Monitor RS232 serial port, 8 
vectored interrupts . . . . . . . . . .PRICE $349.00 

• LIGHTNING 286 - 80286 CPU BOARD 
Offers 4 times the performance of a 5MHZ 8086 CPU while 
maintaining software compatibility ...... . CALL FOR PRICE 

• OCTAPORT 8 PORT SERIAL BOARD 
8 serial ports 0 to 19200 baud operation real time clock 
interrupt. Ideal for multi-user systems such as MP/ M-86.* 

CALL FOR PRICE 
*CP/M-B6, MPI M-B6 and CONCURRENT CP/M-B6 are trademarks of Digital Research. 
**MS-DOS is trademark of Microsoft. 
***Lightning One is trademark of Lomas Data Products, Inc. 
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Our 16 Bit Set: Offers pricing & 
performance that 
can't be 
beat! 

Here's your opportunity to 
move up to 16 bit computing. To make 

it easie.r to take advantage of our 16 bit board set , 
we are offering a special price on the boards you 
need to get a 16 bit system up and running quickly: 

• LIGHTNING ONE • LDP72 floppy disk 
model 86/10 controller 

• HAZITALL system • LDP256K DYNAMIC 
support board RAM 

Price valid for month 
of August only PRICE $1695.00 
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). 

Dealer inquiries invited. 

LOMAS DATA PRODUCTS,lNC. 0 66 Hopkinton Road, 
Westboro, MA 015810 Telephone: (617) 366-6434 
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Multitasking . 
Unix, of course, is a timesharing 

system, which means that more than 
one person can share the resources 
of a single computer and its set of 
storage devices and peripherals. 
Aside from being a multiuser system, 
Unix is also multitasking, splitting 
the available processor time among 
the various programs run by the 
users on the system. Even in the 
smallest Unix environments, where 
only one person at a time can use the 
system, this multitasking facility can 
speed up your work quite a bit. 

Suppose you are writing a C pro­
gram and its documentation. You 
write the latest changes of your pro­
gram to disk, request a Unix com­
mand line while remaining in the 
editor, then type the following: 

$ (cc test2.c 2> errors; echo check errors) & 
5179 
$ 

This illustrates several features at 
once. First, note the parentheses 
around most of the command line. 

This treats the enclosed commands 
as a unit. There are actually two com­
mands on this line, separated by a 
semicolon, which signifies that they 
are to be run sequentially. The cc 
command calls for the C program 
test2.c to be compiled, while the 
number 2 before the output redirec­
tion symbol means that only the 
standard error output (always 
referred to by the number 2) is to be 
redirected to a file called errors. When 
this compile is done, the echo pro­
gram is run, which simply sends its 
arguments to the standard output. 
Because no redirection is called for, 
the message will appear at your ter­
minal when the compilation is done. 
But you don't have to sit there 
waiting for it because the ampersand 
(&) at the end of the command line 
means that both commands (remem­
ber the parentheses) will run in the 
''background'' as one. The prompt 
comes back instantly, preceded by an 
identification number for the 
background process. Very simply, 
this means that your job is running, 
and you don't have to wait for it to 

finish before continuing your work. 
Meanwhile, you've gone back to 

editing your documentation file. 
When the message check errors ap­
pears on your screen, you write your 
text out to a file (possibly also begin­
ning to print it in background), read 
in the errors file, note the line 
numbers of any errors, and fix them 
by editing test2.c. You can, of course, 
switch between any two or more 
tasks. It's much easier to sit down 
and do this than to read about it; it's 
a very natural way to work, and fast 
even on small Unix machines. 

Every separate program running 
on Unix is called a process. Each pro­
cess has a unique process identifica­
tion number (PID). It's this PID that 
is displayed when you start up a 
background process, so that if you 
find the process has gotten stuck or 
is running too long, you can stop it 
by typing kill PID, where PID is that 
process identification number. You 
can also check its progress with the 
ps (process status) command, which 
will tell you how much processor 
time each of your programs has used. 

Text continued on page 210 
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THIS AD WRITTEN FOR YOU ... 
BYTE INDUSTRIES WANTS TO BE YOUR COMPUTER CONNECTION 

Tt - ~ 
Byte Industries is your one STOP shopping place for over 50 lines of 
microcomputers , terminals , printers and various other computer 
peripherals and accessories. Byte won't leave you at a STOP waiting 
for equipment to complete a sale . If you call in your order by 

o TeleVideo 1----, 

1:00 PST, we'll ship it out THE SAME DAY! 

Byte Industries is searching for qualified Computer Dealers in the 
business of reselling the product we stock. If you're such a Dealer , 
yo u may have just found the best wholesale "Computer 
Connection" available. 

BYTE INDUSTRIES IS THE AUTHORIZED COMPUPRO DISTRIBUTOR 

t 
T 
~ 

Of\IDATA 

PI~II"TER PRODUCTS 

NEe 
I am In the business o r reselling computers a nd re lated products. I would like a sa les Vr"=~---''''':;.,j MIC1l0L IN£ ,:a. 
rep,eSl!l1tative to contac t me and tell me how I can receive my free Wholesa le P,lcelist and I _~":":D"~_~'~O:' =-__ 1~~qr-----L.---1 
open i'I Dealer Account. ,. 
Name: ____________________________________ __ 

Store Name: 

Address: 

Clty: ________ State: Zip: ____ _ 
ICOmpuPro 

Return to: Byte Indus tries. Inc. (415) 783·8272 
21130 Cabot Blvd" Hayward . CA 94545 
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"VIS UAL 50 is in a class by itself Feature Comparison Chart * 
for visual quality; the character set ADDS VISUAL TeleVid: o Zenith Wyse 

is unusually clear and sharp." * Feature 60 .50 925 19 100 

Style 4 4 4 3 5 

"The VIS UAL 50 is the most prom- Overall Quality 2 5 3 4 3 

ising new terminal to come out so Keyboard 3 5 2 4 2 

far, especially in light of its price." * Rollover/ false keying 5 5 3 4 4 

Video Quality 5 4 4 3 

"~ consider this terminal to be No. of attributes 5 5 5 2 5 

one of today's best products in price/ Attribute method 2 5 2 4 2 

performance, its incorporation of Suitability for micros 2 5 3 5 3 

ergonomically designed features and 
its broad range offunctionality. ,,** List Price 

'MICROSYSTEMS-March 1983 
"THE ERGONOMICS NEWSLE7TER-August 1982 

Meetthe 
55 

The VISUAL 50, widely acclaimed 
as the best performing low cost 
terminal in the industry, is a 
tough act to follow. But the 
new VISUAL 55 extends 
its predecessor's per­
formance even further by adding 
12 user-programmable non­
volatile function keys, extended 
editing features and selectable 
scrOlling regions ("split screen"). 

Both the VISUAL 50 and 
VISUAL 55 offer features you 
expect only from the high priced 
units. For example, the enclosure 
is ergonomically designed and 
can be easily swiveled arid tilted 
for maximum operator comfort. 
A detached keyboard, smooth 
~cfOlI, large 7 x 9 dot matrix 
characters and non-glare screen 
are only a few of the many human 
engineering features. 

Another distinctive feature of the 
VISUAL 50 and VISUAL 55 is their 

emulation capa-
bility. Both terminals are , 
code-for-code compatible with the 
Hazeltine Espirit,'" ADDS View­
pOint,® Lear Siegler ADM3A and 
DEC VT52.® In addition, the 
VISUAL 55 offers emulations of the 
Hazeltine 1500/1510 and VISUAL 
2001210. Menu-driven set-up modes 
in non-volatile memory allow easy 
selection of terminal parameters. 

And you're not limited to mere 
emulation. Unbiased experts 
rate the combination of features 
offered by the VISUAL 50155 fam­
ily significantly more attractive 
than competitive terminals. 

39 26 30 27 

995 895 995 

Soth VISUAL terminals are 
UL and CSA listed and exceed 
FCC Class A requirements and 
U.S. Government standards for 
X-ray emissions. 

Call or write for full details. 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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Available at retail stores worldwide. 



4355 International Blvd.lNorcross, Ga. 30093 
(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 
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The Shell 
Many of the features I've described, 

while physically implemented in the 
low-level guts of the system, are con- . 
trolled by the program you interact 
with most on Unix-the Shell . The 
Shell program is run each time you 
actually log onto the system. Because 
it is just another program, it can be 
changed or replaced if you don't like 
its function. 

The Shell is responsible for the 
user interface to the system. It causes 
your prompt to be displayed, accepts 
your commands and causes them to 
be executed, expands wild-card sym­
bols to provide a complete list of file 
names to pass to the programs, inter­
prets and processes all the metachar­
acters (such as &, >, <, I, (, ), and ;), 
and allows you to write fairly com­
plex procedures in its own structured 
language. Further, it allows you to 
save a series of personal commands 
and use them as any other command 
on Unix. 

When sending C files to the printer 
with pipes, suppose you don't want 
to type pr *.c Ilpr all the time, especial-

ly after you find out that the default 
width of a pr listing is only 72 col­
umns and you have a 132-column 
printer. Instead, try writing a simple 
command line with the cat com­
mand, taking input from the terminal 
and directing it into a file: 

redirection: 

$ sh < command_list 
. . . execution of commands. 
$ 

Because you're already running 
under the Shell, the effect of this is 
to start up a new Shell as a process, 
which then executes your ' com­
mands, ends, and returns to you. In 
fact, this is the way all commands are 
executed from the Shell; the currently 
running Shell makes a fork system 
call, effectively reproducing itself, 
then waiting for the "child" Shell to 
finish . You can also use the chmod 
command described before to make 
the file of commands executable; 
after that, only the name of the file 
needs to be typed. When the Shell 
reads a command file that has been 
thus marked executable, it will ex­
ecute each command in the file. So 
you would type: 

$ cat> Ip 
(pr -w132 $* Ilpr) & 
'0 

$ 

The' 0 (control-d) is taken to be 
the end of input by many programs 
on Unix, among them cat, mail, and 
the Shell. Now the file Ip has that 
single line you typed: it's set up per­
manently to provide pr with 
132-column output if necessary, and 
the entire pipeline is put in the 
background for even faster response. 
But what's that $*, and how do you 
execute this as a command? 

The explanation is rather involved. 
Any list of valid commands that can 
be entered to the Shell may be stored 
in a file and presented to the Shell for 
execution. One simple way is by 

$ chmod +x command_list 
$ command_list 

. execution of commands . 
$ 

DECADES OF SERVICE 
Washington Computer Services 

97 Spring SI. , New York, NY10012 ",""bot ({(~~c~~J~~))) ,,"912 

TO OROER: 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 
We feel that this uniquely 
versatile graphics work 
station offers a most cost 
effective microcomputer 
solution. 

Please call for prices 
and a demonstration. 
NEC on NYS OGS Contract #P-07220 

INCLUDES: 

°CP/M 
oMBASIC-80,B6 
oWOROSTAR 

°MULTIPLAN 
oHIGH RES. (640 x 400) 

CAD/CAM GRAPHICS 
oMONOCHROME & RGB COLOR 
05'1." & 8" DISK DRIVES 

DPTIONAL: 

08 Mhz 8086. 16 BIT 

oHARD DISK DRIVE 
oSPEECH SYNTH. & RECOG. 
oUGHT PEN 

PLEASE I Do not confuse us with mail order dealers . We are a full service distributor 
• serving the data processing & installation needs of business & industry 

from micros to mainframes . System houses . educational institutions & governmental agen­
cies given special consideration. Leasing available . N.Y. State agencies, municipalities, 
and schools-call us for Information on our O.G.S. term contracts on hardware & software. 
Please call to make an appOintment for demonstration otthis extraordinary computer at our showroom. 
Prices subject to change without not ice : call for tatest prices . Prices inctude 3'10 cash discount. N.Y. 
residents add sates tax . CP/ Mo is a trademark of Digital Research . All sates subiectto our standard 
sate conditions (avaitabte on request) . Above prices do not i n~tude customizat ion or installation. 
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"IUIIIES HElP 
MPC PR APPlES 

IRUISES:' 
- Daniel R. Obed, CEO 

MPC Pel'ipherals Corp. 
San Diego, Calijo17lia 

tapes or disks. Plus a 10-year MTBF. 
Assuring that BUB DISK will smoothly 
work in environments where other 
types of mass storage have trouble 
operating at all. 

Because the Intel 7110 bubble is 
non-volatile, MPC's BUBDISK retains 
its memory through power failures 
and power surges. Or when you simply 
turn the Apple off. 

And BUB DISK makes Apples 
portable as well as durable, because it 
doesn't require battery back-up. 
Allowing Apples to operate just about 

And dust. And dirt. And heat. And anywhere, for any application. From 
vibration. All the elements that can truck stops to oil rigs. Grain elevators 
cause a disk drive to turn sour. to highway maintenance. 

But thanks to a fresh idea from .?o remember. If reliable memory 
MPC Peripherals, Apples® can now run IS gOIng to make or break your design, 
in the most demanding environments. protect it with Intel bubbles. 

With BUBDISK~ a MPC memory Call Intel, toll-free. 
module more rugged than a disk drive. (800) 538-1876. In 
More versatile than a RAM California, (800) 
card. 672-1833. Or write 

A board that uses an Intel Corporation, Lit. 
Intel 7110 bubble. Dept. #Y-2, 3065 Bowers 

The 7110 gives . The MPC BUBDISK Avenue, Santa Clara, 
B~BDISK a full megabit of Featl\l~~:~~eI~~:1n;1% ~~~~l~~ ' California, 95051. 
sohd-state memory. As well as three I-nit _I®delivers 
times the data access speed of a floppy. I ~ solutions 
Over 1000 times the data integrity of App\e;, a « g;Slcrcd tradclllark nf Appic Cnlllpntcr inc. BUBDlSK ;, atrad emark nf M I'Cl'er;phcra isC,,~) . 
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A Survey of Unix 
and C Resources 

by Walter Zintz 
Unix and C users have many sources 

they can turn to for general help and 
moral support. Much of this help is 
free or available at minimal cost-in 
most cases, youll find that the cult-like 
history of Unix has created an atmos­
phere of camaraderie rather than 
exclusivity. 

At least three Unix user groups are 
active in the United States. The oldest, 
Usenix (POB 7, EI Cerrito, CA 
94530-0007, (415) 528-8649) is oriented 
toward university users; it offers a 
newsletter, conferences, and software 
distributions for source-license 
holders . Another organization, 
/usr/group (POB 8570, Stanford, CA 
94035-0221) was founded by system 
vendors, although membership is 
open to users. The group publishes a 
newsletter and an annual Unix pro­
duct directory, has committees active­
ly working on Unix standardization 
and licensing, holds conferences, and 
offers sponsorship to local user 
groups. Uni-Ops (POB 5182, Walnut 
Creek, CA 94596-1182, (415) 945-0448) 
began with a nucleus of newer Unix 
end users who wanted to share infor­
mation. Uni-Ops holds conferences, 
tutorials and local meetings, 
coproduces a newsletter and an online 
software index/exchange, sponsors a 
Berkeley Unix SIG (special interest 
group), and maintains a mailing list of 
Unix and C users. The C Users Group 
(POB 287, Yates Center, KS 66783, (316) 
625-3554) was originally for users of a 
C language subset that runs under 
CP/M, but it now supports the general 
C community. The group has a news­
letter and distributes software. Unix 
user associations are also active in 
Canada, Europe, Australia, and Japan. 

Usenix holds the largest con­
ferences, which are a common meet­
ing ground for everyone involved in 
Unix, although the papers presented 
are often a bit esoteric; /usr/group con­
ferences offer the best exposure to 
available products. Uni-Ops slants its 
conferences toward newcomers to 
Unix who want to know how to get 
started. 

Other sources for newsletters in­
clude Southwater Corporation (30 
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Mowry St., Mount Carmel, CT 06518, 
(203) 288-0283), which publishes World 
Unix & C, a nontechnical newsletter in 
a newspaper format . Infopro Systems 
(POB 33, East Hanover, NJ 07936, (201) 
625-2925) publishes Unique, a mixture 
of technical and product information. 
Urban Software Corporation (330 West 
42nd St., New York, NY 10036, (212) 
736-4030) publishes a somewhat eclec­
tic newsletter called the Urban Software 
Newsletter. 

Local user meetings are starting to 
take hold. Established, regular meet­
ings are held in the Washington, DC, 
and Silicon Valley areas. For meeting 
schedules and agendas in either of 
those areas, contact Gary Donnelly 
(RLG Corp., Suite 508, 1760 Reston 
Ave. , Reston, VA 22090) and Uni-Ops, 
respectively. Regular meetings are 
firming up in the Boston area, and 
several metropolitan areas in the 
Sunbelt are trying to get meetings 
started. 

On Line 
Electronic meetings using Unix's 

uucp utility are popular, too. By far the 
largest network is Usenet, in which 
systems poll each other over phone 
lines. Usenet allows intersystem mail 
at minimal cost, and Netnews as a 
bonus. To have your system formally 
admitted to Use net, contact Stephen 
Daniel (Dept . of Computer Science, 
Room 201, North Building, Duke 
University, Durham, NC 27706, (919) 
684-3048) . Many new Usenet sites 
simply find a nearby installation that 
is already on Usenet and arrange to 
poll or be polled. A system that joins 
the net this way is not known to the 
Usenet software; it appears to Usenet 
as an individual user on the parent in­
stallation . I've seen Usenet addresses 
with as many as eight intermediate 
systems in them, but this delays 
messages and runs up phone bills to 
boot. Also, users on "hung-on" (poll­
ing or polled) systems do not have 
direct access to Netnews. 

If you find that the polling equip­
ment needed to access Use net is 
beyond your budget, consider The C 
Line, a fledgling free service out of 
New Jersey. It's a message drop, 
bulletin board, and free software ex­
change for C language users. A new 
user need merely dial up the central 

computer, log on to the system, and 
begin browsing around. The CLine 
runs on a CP/M system, but it has two 
packages of Unix-like utilities to help 
Unix users feel at home. To access the 
C line, call (201) 625-1797 (with your 
modem set anywhere from 110 to 710 
bits per second), hit a few carriage 
returns, then follow the system's 
prompts. The C Line is available at all 
hours except from 9:00 A.M. to 8:00 
P.M . on weekdays; that's when the 
system's owners are using it for their 
own work. 

Books 
The serious Unix user also needs 

detailed information in printed form . 
Bell Laboratories is a good source to 
start with. It offers a flock of manuals 
on various aspects of System V and 
smaller but still substantial manual 
sets for earlier versions of Unix. These 
are thorough and rigorous (but not 
easy to read), and they're now 
available to anyone, with or without 
a Unix license. Bell Labs also has 
reprinted the Bell System Technical Jour­
nal special issue on Unix (July-August 
1978), a wellspring on the philosophy 
and history of Unix. In conjunction 
with Holt, Rinehart and Winston, Bell 
Labs has brought out two volumes of 
the UNIX Programmer's Manual (New 
York: Holt, Rinehart and Winston, 
1983). 

The runaway best-seller among 
books on Unix, and deservedly so, is 
A User Guide to the UNIX System by 
Rebecca Thomas and Jean Yates 
(Berkeley, CA: Osborne/McGraw-Hill, 
1982). Its technical chapters cover the 
most used Unix commands in clear 
style suited even to computing begin­
ners, the resources sections are still 
useful as an elementary guide to soft­
ware and services available, and the 
appendix has the complete official 
description of version 7 Unix as re­
leased by Bell Labs. Now, though, 
several newly published books are 
making strong bids for space on your 
bookshelf. Introducing the UNIX System 
by Henry McGilton and Rachel 
Morgan (New York: McGraw-Hill, 
1983) has an ocean of information on 
what to do at a terminal or console. 
The UNIX System by Steve Bourne 
(Reading, MA: Addison-Wesley, 1983) 
is good on theory as well as practice, 



and strong on the Bourne shell. Unix 
Primer Plus by Mitchell Waite, Donald 
Martin, and Steve Prata (Indianapolis, 
IN: Howard W. Sams and Co. , 1983) 
will emphasize Berkeley Unix and be 
strong on logically organized reference 
tables and illustrative graphics. 

There are worthwhile new books on 
C programming, too. Beginners, 
though probably not raw beginners, 
should consult Learning to Program in 
C by Thomas Plum (Cardiff, NJ : Plum 
Hall; 1983), which is rather complete 
for an introductory book and is not 
Unix-dependent . Plum also wrote C 
Programming Standards and Guidelines 
(Cardiff, NJ : Plum Hall, 1982). The C 
Primer by Les Hancock and Morris 
Krieger (New York: McGraw-Hill, 
1982) is a good introduction to the 
language. People with some C ex­
perience can have fun while advanc­
ing their skills with The C Puzzle Book 
by Alan R. Feuer (Englewood Cliffs, 
NJ: Prentice-Hall, 1983), which is ex­
actly what its name suggests. We 
mustn't overlook the standard refer­
ence work The C Programming LAnguage 
by Brian Kernighan and Dennis Rit­
chie (Englewood Cliffs, NJ: Prentice­
Hall, 1978) and C Notes by C. T. Zahn 
(New York: Yourdon Press, 1979) . 

With Unix's blooming popularity of 
late, your computer store or technical 
book shop may have the manuals and 
books you want . If not, three mail­
order book servies specialize in Unix 
and C. All three have lists of the books 
and manuals they offer and their 
prices. Cucumber Bookshop Inc., 
(5611 Kraft Dr., Rockville, MD 20852, 
(301) 881-2722) is the oldest. The Unix 
Bookstore (47 Potomac Street, San 
Francisco, CA 94117, (415) 621-6415) is 
run by a veteran Unix and C instruc­
tor. Southwater Corp. (30 Mowry St. , 
Mount Carmel, CT 06518, (203) 
288-0283) also carries general program­
ming books. 

Courses 
A flood of tutorial sources has 

emerged in the last year or so. Some 
organizations offer courses at your site, 
others schedule classes in major cities 
around the country, still others hold 
all their training at their own offices. 
Many have hands-on training, with 
one to three students per terminal, 
others teach through lectures and · 

audiovisual materials. 
Of the many tutorial firms these 

days, I can list only the most active 
ones. California firms include the 
Center for Advanced Professional Edu­
cation Inc. (11928 North Earlham, 
Orange, CA 92669, (714) 633-9280), In­
ternational Technical Seminars (47 
Potomac St., San Francisco, CA 94117, 
(415) 621-6415), and The Wollongong 
Group (1135A San Antonio Rd., Palo 
Alto, CA 94303, (415) 962-9224). 

In the Midwest, contact Uniq Com­
puter Corp, (28 South Water St., 
Batavia, IL 60510, (312) 879-1566), the 
Computer Technology Group, (Tele­
media Inc. , 310 South Michigan Ave. , 
Chicago IL 60604, (312) 987-4000), Unir 
Corp. (Suite 106, 5987 East 71st St., In­
dianapolis, IN 46220, (317) 842-7014), 
and, in Canada, Human Computing 
Resources Corp. (Suite 401, 10 Saint 
Mary St. , Toronto, Ontario M4Y lP9, 
Canada, (416) 922-1937) . 

On the East Coast, you can try·RLG 
Corp. (Suite 508, 1760 Reston Ave., 
Reston, VA 22090, (703) 471-6860), 
Plum Hall Inc. (1 Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770), Structured 
Methods Inc. (7 West 18th St., New 
York, NY 10011, (212) 741-mO), DJR As­
sociates Inc. (303 South Broadway, Tar­
rytown, NY 10591, (914) 631-6766), 
Training Services Group (Bunker 
Ramo Information Systems, Trumbull 
Industrial Park, Trumbull, CT 06609, 
(203) 386-2600), and the Institute for 
Advanced Professional Studies (55 
Wheeler St., Cambridge, MA 02138, 
(617) 497-2075) . 

In the computer age it's practical to 
teach Unix and C without face-to-face 
meetings, and two organizations have 
software to do just that. User Training 
Corp. (POB 970, Soquel, CA 95073), 
(408) 354-6433) uses audio cassettes 
and a black box the firm manufactures 
to let you listen through earphones to 
an instructor's explanations while you 
watch an example displayed on your 
terminal screen . Uni-Ops (mentioned 
earlier) offers computer-managed­
instruction interactive tutorials that can 
be run on any Unix system. 

Walter Zintz is affiliated with Uni-Ops (POB 
5182, Walnut Creek, CA 94596). 

The dollar sign in $* is the Shell's 
notation for a parameter whose value 
you may change. If a digit followed 
the dollar sign, then the argument 
corresponding to that number is 
substituted ($0 would represent the 
command file name itself) . The $* 
simply means to expand all 
arguments following the command 
file name and substitute them for the 
$*. 

In the case of our new command 
Ip above, now you need only type Ip 
*.e to have all your C source files 
printed and nicely paged in the 
background. Even better than this is 
the programming language built into 
the Shell. Here's a quick example : 

rm Itmp/eprinter 
for i in *.e 
do 

ee $i 2 > $i.err 
eb $i I pr > > Itmp/eprinter 
pr $i.err > > Itmp/eprinter 

done 
Ipr Itmp/eprinter 
rm Itmp/eprinter 

First, any temporary file with the 
given name (in this case, Itmp/eprinter) 
is removed. Then the program loops 
through each occurrence of a C source 
file by replacing the $i with the pro­
per name, compiles it (sending the 
error output to a similarly named file; 
e.g., test.e would have an error file; 
test.e.err), runs the C beautifier (eb) 
program (which indents structures 
and loops), sends the result through 
pr to be paged and dated, and ap­
pends this to the temporary file. 
Then the error file is paged and ap­
pended. When all C files have been 
through this procedure, the tem­
porary file is printed and removed. 

Why go through all this? If the C 
compiler sees a list of files, it assumes 
they are all to be compiled and load­
ed together, and this is not always the 
case. And if all the output was not 
directed to the temporary file, we 
might have had 45 or so separate 
printouts from all the source and 
error files . This type of short program 
doesn't even have to be saved in a 
file; it could be typed directly into the 
Shell and interpreted on the spot. 
And much more elaborate programs 
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are possible. 

Development Tools 
and Languages 

The most important aspect of soft­
ware development is whether the 
tools needed for development are 
available. Unix not only has a full set 
of interpreters and compilers for 
various languages, but also includes 
programs that can be invaluable in 
creating your own language proces­
sors. 

A typical Unix system wili come 
with a C compiler (cc), assembler 
(as), syntax and portability checker 
(lint), a loader (Id) for the processor 
the system runs on, an interpreter for 
a BASIC-like language (bs), and the 
C beautifier (cb) mentioned before. A 
set of programs, together called 
SCCS (Source Code Control Sys­
tem), allows all changes made to 
source files to be stored, so that a 
previous level of revision can be 
reconstructed at any time-a life­
saver for people who tend to lose 
track of their latest changes. A 
sophisticated file comparator (ditt) 
shows the exact differences between 
two text files and, optionally, can tell 
the text editing program how to con­
vert one to the other. A full FOR­
TRAN 77 compiler (m) and a struc­
tured Ratfor-to-FORTRAN filter 
(rattor) are included, as are numerous 
programs used to plot graphical out­
put on a variety of devices. You also 
get a general-purpose macro pro­
cessor (M4), a SNOBOL interpreter 
(sno), a program that will let you 
generate programs to perform lexical 
analysis (lex), a string-processing 
language (awk), and a compiler 
generator (yacc), not to mention the 
typesetting program (tratt) and its 
word-processing companion (nrott). 

You can expect all of the above with 
standard Unix. Also available are 
cross-compilers for almost every type 
of microprocessor available, COBOL 
compilers, FORTH interpreters, 
various versions of Pascal and Ada, 
translators from several languages to 
C, and LISP. Each month I receive 
dozens of press releases about new 
software products for Unix systems, 
such as full-screen editors, word-pro­
cessing packages, applications pro-

grams, and even a few CP/M emula­
tors. Almost everything you could 
ever need to develop and use soft­
ware on Unix is on the market; you 
just have to find it. 

Communications 
Unix was invented at Bell 

Laboratories, so it's not surprising 
that the system makes it easy for you 
to use the telephone network for 
computer-to-computer communica­
tions. Interpersonal communication 
is natural and uncomplicated on 
Unix. The command most people 
first discover is the impromptu write 
facility, which lets you exchange 
messages with another person cur­
rently logged into the system . Each 
of you can write a message, then wait 
for the other's answer; in this way, a 
slow conversation can take place. 

If the party you wish to reach is not 
logged on, the write command will tell 
you so. In this case you can send elec­
tronic mail with the mail command 
and the recipient will be notified of 
its existence when he or she next logs 
on. Mail is postmarked with the date 
and time sent and who sent it. You 
can type outgoing mail directly from 
the terminal or use an editor and text 
formatter to make it a bit fancier. Mail 
can even be forwarded to other 
people, and you can send the same 
item to several people at once. The 
mail facility proves to be quite useful 
in an organizational setting because 
people can log on at any time and 
send a message they know will be 
received eventually. Mail to yourself 
is equally useful as a reminder, and 
all incoming mail can be saved for 
future use. 

Mail can also be sent to remote 
systems semi-automatically. If your 
Unix system is capable of dialing the 
phone by an automatic calling unit or 
intelligent modem, it may already 
have been set up to use the uucp 
facility to access other Unix systems. 
The name uucp is an acronym for 
"Unix-to-Unix copy"; essentially it 
uses an error-checking protocol to 
allow files to be transferred between 
machines. The important thing about 
uucp is that, once set up, it is easy to 
operate. You need only specify the 
publicly known name of the reci-
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pient's machine and his or her user 
name, as in infopro!dave or decvax!aps. 
Then instead of sending to Ann by 
typing mail ann, you can just type mail 
harpo!ann if harpo is the name of Ann's 
machine, and this will automatically 
send the remote mail via uucp. If your 
computer is part of the informal uucp­
net, you can specify a series of 
machine names through which the 
messages will be passed until the 
final destination is reached, as in dec­
vax!harpo!floyd!infopro!dave. The advan­
tage of this is that each machine in 
the chain only has to make a local or 
short-distance call, saving ultimately 
in telephone charges. Other similar 
networks exist, and in some the 
message will be automatically passed 
by the shortest available route. 
Regular program, text, and data files 
can also be sent and received using 
uucp, which is set up to dial in the 
middle of the night when phone 
rates are cheapest. 

Transfer of data can also be in­
itiated manually with the cu (call 
Unix) command. This lets you sim­
ply specify a phone number to be 
dialed, after which you can log onto 
the other machine, run programs, 
and send files back and forth . The 
combination of all these facilities 
allows Unix users all over the coun­
try to interact almost as if they were 
on one large machine. In addition, a 
few electronic news services enable 
people to conduct ongoing discus­
sions, announce products, and 
spread rumors. 

Unix Compared to 
Other Operating Systems 

It's hard for some diehard buffs to 
remember that Unix isn't the only op­
erating system around and that it 
still lacks a few important features. 

Most inconvenient for business 
users is the lack of either file or record 
locking at the user program level. 
These facilities would allow several 
users to access the same database at 
once without fear that information 
would be inaccurate, as it can be 
when several different people write 
the same record simultaneously. 
While several commercially available 
database systems (such as MDBS III, 
Informix, and Mistress) handle this 
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problem internally, Unix software 
designers are hampered without a 
standard set of system calls to de­
pend on. 

Real-time facilities that could guar­
antee a maximum known response 
time for selected programs would 
benefit not only laboratory research­
ers (for whom such facilities are ab­
solutely essential) but also would 
allow acceptance of Unix in other 
markets where speed is necessary. A 
simple order-entry program can be 
brought to its knees by an nroff pro­
gram run at the wrong moment 
when the system as a whole is not 
carefully tuned and monitored. 

Each time a person logs onto Unix 
a new process is created. When at­
tempting to put large numbers of 
users on a single computer system 
simultaneously, Unix system ad­
ministrators find that the large 
number of processes thus created is 
itself a drain on the system. Unix 
spends a good deal of time in switch­
ing context between processes; so the 
net result of too many processes is a 
system that spends most of its time 
doing no productive work. This 
prevents Unix from replacing other 
operating systems in traditional data 
centers where one mainframe com­
puter might serve hundreds of ter­
minals. While it is likely that net­
works of small Unix-based worksta­
tions will tend to make such tradi­
tional configurations obsolete, certain 
applications may be restricted from 
using Unix for this reason. 

Virtual memory is not yet sup­
ported, even on machine configura­
tions where this is possible. While 
this feature and recordlfile locking 
are expected to be added in future 
Bell releases of Unix, it has so far re­
mained the province of the Univer­
sity of California at Berkeley to sup­
port virtual memory with its release 
of Unix, known as 4.2 BSD. However, 
this version is not widely available on 
the commercial market. 

It was once commonly accepted 
that a Unix guru had to be on call at 
all times to reconstruct the file system 
after the almost inevitable system 
failure, This is no longer true; utilities 
exist on Unix to fix the file system 
automatically after a crash, and 

crashes themselves are less frequent 
on newer releases due to improved 
ordering of disk writes and other fac­
tors. Nevertheless, while on many 
competing commercial systems all 
running programs will resume 
without error after a crash, that sort 
of improvement is not expected soon 
on Unix. 

As previously mentioned, security 
of individual files tends to be left to 
the users themselves or the system 
administrator. While an almost 
foolproof data-encryption algorithm 
used on Unix for passwords may be 
invoked by users to encode any file 
they wish, several known methods 
can be used to compromise both user 
passwords and the super-user 
password. The result of this com­
promise could be destruction of im­
portant data files and the possible 
dilution of the encryption algorithm. 
Therefore, we advise would-be 
keepers of sensitive information to 
administer Unix with care. 

System resources, in terms of ex­
clusive use of physical devices and 
processor and memory facilities, are 
not adequately protected. This means 
that a naive user's first C program 
could crash the system. Also, if a pro­
gram needs a tape drive an"d it is not 
available, the program will simply fail 
rather than wait for the tape. 

However, these failings must be 
weighed against some more facts : 
First, Unix uses much less memory 
than other large operating systems, 
needing 64K to 160K bytes of main 
memory for the executable kernel. 
Large systems may require a 
megabyte of memory to run, or even 
more. Of greater importance is the 
size of the source code. Written in a 
high-level language, Unix is 
manageable by one person, while 
assembly-language operating sys­
tems tend to need teams of program­
mers just to install the fixes issued 
each month by the supplier. 

The one-time cost of Unix, to an 
end user, is measured in the hun­
dreds of dollars; compare this to the 
multiple thousands required per 
month to license and maintain a 
mainframe operating system. In fact, 
the cost of Unix in binary form ap­
proaches that of a single-user CP/M 
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license! 
Unix is portable, requiring from 1 

to 12 months for a experienced 
systems programmer to move it to a 
different hardware configuration. 

Comparing Unix to even smaller 
systems like CP/M is pointless 
because no single-user, single-tasking 
system is comparable to Unix on a 
features basis. However, important 
market considerations abound, 
which will be taken up in part 3 of 
this series. 

Moving On 
The features I've described explain 

why an expanding segment of the 
computer industry feels that Unix 
has reached its goal of being a pleas­
ant environment in which to write 
and use programs. 

Next month, I'll discuss what ap­
plications programs are available 
under Unix and some specific ways 
you can create a personalized en­
vironment on Unix. The last article 
of this three-part series will address 
Unix implementations on several dif­
ferent microprocessors and look at 
Unix in the marketplace of the 
future-where AT&T is likely to go 
with it, how it will stack up against 
other operating systems, and what 
your first Unix-based computer is 
likely to be .• 

References 
1. Gilbreath, Jim. "A High-Level Language 

BenChmark." BYTE, September 1981, p. 180. 
2. Greenberg , Robert B. "The UNIX Operating 

System and the XENIX Standard Operating 
Environment." BYTE, June 1981 , p. 248. 

3. Hancock, Les and Morris Krieger. The C 
Primer. New York: McGraw-Hili, 1982. 

4. McGilton, H. and R. Morgan. Introduclflg the 
UNIX System. New York: McGraw-Hili, 1983. 

5. Meyer, E. C. "MULTICS Alumnus Sets the 
Record Straight on UNIX." Infoworld, May 10, 
1982, p. 30. 

6. Ritchie, D. M. "UNIX Time-Sharing System: 
A Retrospective." The Bell System Technical 
Journal, July-August 1978, p. 1905. 

7. Rosenblatt, A. ''The 1982 Award for Achieve­
ment." Electronics, October 20, 1982, p. 108. 

David Fiedler (lnfopro Systems, POB 33, East 
Hanover, NJ 07936) is the editor of the monthly 
newsletter Unique: Your Independent UNIX 
and C Advisor and the magazine UNIX Review. 
He is also an analyst for the Perchwell Corporation, 
a consulting finn assisting management of C0111-

panies using Unix. 

Circle 398 on Inquiry card. 

WE 
WON 

THE PRICE WAR 
In every battle,we came upthevictors. Notonly in price, 
but in service and support as well. 

Call to order: 1-800-157-5117 
(in NJ 609-424-4700) 

i 

We CGlly: 1f1If/ISII1IfiI 
Intertec Data Systems 
Corvus Concept 
Corvus Hard Disk 
C. Itoh Printers 
Victor 9000 

TriStar Data Systems 
2 Keystone Avenue 
Cherry Hill, NJ 08003 
609-424-4700 
215-629-1289 

LET @D~& WORK FOR YOU 
GINA Sells Systems 
GINA isan interactive 
point-of-purchase 
sales aide which 
acquaints custom­
ers with computer 
basics and helps 
define their needs. 
GINA's friendly 
format gives your 
customers confidence in 
using a computer. 

GINA Saves Time 
And Money 
While GINA enter­
tains and informs 
your customers, 
your staff is free 
to close sales. 
Since GINA pre­
qualifies custom­
ers, less time is 
spent on each sale. 

Circle 374 on Inquiry card. 

GINA Gives You a Choice 
GINA recommends 

generic systems. 
If you choose 

GINA+, you can 
promote specific 

brand-name 
systems. 

For more informa­
tion about how GINA 

can help increase your 
profits and productivity, call 
(415) 697-3861 

01 
SYSTEM 
VISION 
CORPORATION 

199 California Dr. 
Suite 207 
Millbrae, CA 94030 

\ 

August 1983 © BYTE Public..tio!1l Inc 219 



It· - -

" 

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 

CP/M 

ARTIFICIAL INTELLIGENCE 
Medical (PAS-3) ......... ... .... $849 
Dental (PAS-3) . . . . . . . . . . .. . .... $849 
ASHTON-TATE 

$4?? dBASE 11. . . 
• • 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 MDS ........ .. .. .. .. .. . $135 

$149 Northstar 

$159 TRS-80 Model II 
(P&T) 

Micropolis ..... . .. . . .. .. . . .. . $175 

$98 CBasic-2 

Display Manager . .... . . .. ...... $319 
Access Manager ....... ... ... .. $239 

$449 PL/1-80 

BT-80 .... ... . .. ... . .. . . . . . .. . $179 
MAC ... . .. .... .......... . . . ... $S5 
RMAC ...... ... . ..... .. . .... . . $179 
Sid ............ .. . . .. ... . . . ... . $65 

$90 Z-Sid 

DeSpool ...... . ...... .. . . ...... $49 
CB-SO ........... . . . . . .. . . . ... $459 
Link-80 .......... .. . . .. ..... .. . $90 
FOX & GELLER 
Ouickscreen . . ..... .... . . ... . . . $135 
Ouickcode .. .. . .. . . ..... . . .. . . $265 

$65 DUtil 

D Graph .. ..... . ......... . ... . $265 
MICRO DATA BASE SYSTEMS 
Knowledge Man . ....... . . ... . . $429 
HDBS ..... . . . . .. .. . .... . .... . $595 
MDBS ....................... $1099 
DRS or ORS or RTL . . .. . . ... . . . $319 
MDBS PKG .. . ... ...... . . .. .. $1999 
MICROPRO 

$ 279 WordStar 

$179 Mail Merge 

WordStar/ Mailmerge . . . ... ..... $399 
WS/MM/SpeliStar .... . . . ...... $549 

$199 SpellStar 

DataStar .. . ... . ...... .. . ...... $249 
InfoStar . .... .... ... . . ......... $349 
ReportStar ...... . . . . .. .. . .. ... $254 
Word master .. ... ... . . . . . . . . . .. $119 
Supersort I .... . ..... . ........ . $199 
Calc Star ... . .. . . ... .. .. ... . ... $129 
MICROSOFT 

$ 249 Basic-SO 

$ 329 Basic Compiler 

$ 349 Fortran-80 

$ 549 Cobol-SO 

Multiplan ......... .. . ... . . .. . . $219 
M-Sort .... .. .. ..... . .. .. . . . . . . $175 

$159 Macro-SO 

MuSimp/MuMath . . . . . . . . $224 
MuLisp-80 .... . . . ... . .. . .. . ... $174 
ORGANIC SOFTWARE 
Textwriter III . . . ....... . .. . . .... $111 
Datebook II ......... . . . .. $269 
Milestone .... ... ...... .... . ... $269 
OSBORNE (McGraw/Hili) 
GIL, or AR & AP. or PAY ... . .. .... $59 
All 3 . . . . . . . . . . . . . . . . . . . . ... $129 
All 3 + CBASIC-2 . . . . . .. . $199 
Enhanced Osborne .. .... . . ... .. $299 
PEACHTREE 
G/1, AIR , AlP, PAY, INV 

(each) .. .. . . . . .. .. $399 
P8 Version . . .. ... . . .. . .... Add $234 
Peachcalc . .. . . . .. .... . . .. ... . . $249 
Peach pack (GIL , AIR, AlP) ...... $349 
STAR COMPUTER SYSTEMS 
G/L,A/R , A/~ Pay (each) ...... .. $349 
A1I4 .................... ..... $1129 
Legal or Property Mgt. .. . ... ... . $849 
STRUCTURED SYSTEMS 
Business Packages (call) 
SORCIM 

$179 SuperCalc I 

SuperCalc II . .... . . . .. .. . . . . ... $265 
Act ... .. ....... . .. . . . .... . . . . . $157 
SUPERSOFT 
Ada .. ......... .... .. .... . . .. . $270 
Diagnostic II . . . .. . . . . . . . .... $S9 
Disk Doctor .. . ....... .... $89 
Forth (8080 or zSO) . ... . . . .. . ... $149 
Fortran . ... .. . ...... . . . . . . . ... $319 
Ratfor .... . ..... .. . .. . ... .... . . $79 
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 
Both. .. . . .. . . . . . . . . . $249 
The Final Word .... ... ... ...... $270 
WHITESMITHS 
"c" Compiler . . .. . . . . . . ..... . . . $600 
Pascal (incl "C") . . . . . .. .. .... . $S50 
"PASCAL" 
Pascal/MT + Pkg ...... . .. ...... $429 
Compiler. . . $315 
SP Prog . . ... .. ..... .. . .. ... .. $175 
Pascal Z . ... . ....... . . . . . . .... $349 
Pascal/UCSD 4.0. . . . . . .... $349 
DATABASE 
dBASE II . . . .. . Call 4?? 
Friday! . . . . . . . . . . . . . . $265 
FMS-SO ....... . .. . . . . . . .. . . ... $799 
FMS-SO-1 ...... . .. . .. . .... ... . $399 
Condor I & III .... . .. . . .... . . .. .. Call 
Selector . . . . . . . . . . . . . . . .. . $6S9 
Superfile ........ . . .. .. ... . . ... $159 
"WORD PROCESSING" 
Perfect Writer .. . .. .. $389 
WordSearch . . . .......... $114 
SpeliGuard ... . . , . . . ... .. .. . ... $139 
Peachtext .. . .. .. .. .. . .. . .. . ... $289 
Spell Binder . . ......... . $349 
Select ... . . ...... . . . . . . . . .. ... $495 
The Word .. .. . ........... . ..... $65 

$145 The Word Plus 

Palantier-1 (WP) . . . . ..... .. . .. .. $385 
"COMMUNICATIONS" 
Ascom . ......... . ......... .. .. $149 
BSTAM or BSTMS . ..... . . . .. . . $149 

$139 Crosstalk 

$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 . . . . . . . $44~ 
Micro B+ . . . . . $22~ 



These remarkable savings represent only half the story of Discount 
Software. The other half is our reputation for prompt, courteous, and inform­
ative service. We are always available, always ready to help. 

String/ 80 . . . ...... .... .. .. . .. . $84 
String/80 (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 (each) ... . ... $129 

APPLE II 
ASHTON-TATE 
(See CP/M Ashton-Tate) 
BRODERBUND 
G/ L (with A/ P) .. .. ... . . . . ... . . . $444 
Payroll . ... . . . .. .. . .. . . . .. .. ... $355 
INFO UNLIMITED 
EasyWriter (Prof) ..... . . ..... ... $155 
EasyMailer (Prof) ....... . .. . .. . . $129 
Datadex . . .. .......... ... .. .. . $134 
MICROSOFT 
Softcard (Z-80 CP/ M) ... . .... . .. $249 
Fortran ........ .. . . ...... . . . .. $179 
Cobol . . ... .. ......... .. . . . .. . $549 
Tasc .... . ........ .. . .. . . ..... . $139 
Premium Package .... . .... . .. .. $549 
RAM Card ... ... . . ....... . . .. . .. $89 
MICROPRO 
(See CP/M Micropro) 
Z-80 Card ..... . .. .... . . . ... . . . $299 
VISICORP 
Visicalc 3.3 .. ..... .. .. . . .. . . . . . $189 
Desktop/Plan II ... . . ... .. . . . . .. $219 
Visiterm ..... .. . .. ........ ..... . $90 
Visidex ... . ..... ... . .. . .. .. ... $219 
Visitrend/Visiplot ....... . .. . .... $259 
Visifile ...... .. . .. . . .. . .. . . . ... $219 
Visischedule . .. .. . .. .... . . ..... $259 

PEACHTREE 
G/L, A/R, A/ P, PAY, (each). . $399 
PeachPack P40 . . . . . . . $349 
ACCOUNTING PLUS 
G/L. AR, AP, INV, (each) ..... .... $385 
"OTHER GOODIES" 
Dow Jones ............ . .. . .... $314 
Incredible Jack .... .. .. .. . . . . .. $129 
Super-Textll .. . .. .. . . .... . . .. . $127 
Data Factory .. . ....... .. ...... $269 
Mini Factory ... .... . . ... .... .. . $139 
DB Master ....... .. . .. ... .. . .. $184 
Versaform VS 1 . .. . .......... . . . $350 

IBM PC, 16 BIT 8;' 
DISPLAYWRITER 

"WORD PROCESSING' 
Words tar .... . .... . .. . ...... . .. $289 
Spellstar ... . .. .. . . .. . .. . ...... $199 
Mai Imerge .. . .. . .. .. ... .. . . ... $179 
Easywriter . ... . ... .. .. .. . ... . . $299 
Easyspeller ........ . . ... . .. ... $159 
Select/Superspell .. .. . .. ....... $535 
Write On . . .......... . ... . .. . .. $115 
Spellguard . .. . ....... ...... ... $189 
Spellbinder ... . ..... . ..... . ... $349 
Final Word .................... $264 
Wordex . .... . . .... . .......... . $159 
Edix . .... .. .. . .. .. . . .. . .. . .... $159 
"LANGUAGES & UTILITIES" 
Crosstalk . ....... . .. .... .... .. . $139 
Move-it ...... . . .. . .. . .. .. . . ... $129 
BSTAM or BSTMS . ......... .. . $149 
Pascal MT + /86, SPP .. . . .. . .. . . $679 
CBasic 86 .. . .. . .... . .......... $294 
Act 86 .... .. ........ .. ... ..... $157 
Trans 86 ....... .. . . .. . .. . . .. . . $115 
XLT 86 . .. . . . . . . . . . . . . . . $135 
MBasic (MSDOS) ....... .. .. .. . $329 
MBasic Compiler (MSDOS) .. $329 
Cobol (MSDOS) . . ..... .. .. .. . .. $649 

Pascal (MSDOS) .. . . .. . ... . .... $429 
Fortran (MSDOS) . . . . . . . . . . . .. $429 
"C" (MSDOS) . . . . . . . . . . . . . . .. $429 
"OTHER GOODIES" 
SuperCalc II ...... . .. . .. . . .. . .. $265 
VisiCalc ..... ..... . .. . . . . .. . .. . $219 
Visiplot/ trend . . . . . . . . . . . . . $259 
Visidex . . . . . . . . . .. . ... . . . $219 
Easyfiler ..... . ... ... . .. . .... . . $359 
Mathemagic . ... ... . . .. . .... .. .. $95 
dBase II ............. . . . . ... Call 4?? 
Friday! . . .. .... ... . . .. .. . ... . .. $265 
Statpak . . ..... ..... ..... . . .... $449 
Optimizer . ...... . . . ... . . ... ... $174 
Desktop Plan ..... .. . . . . .. . .. .. $259 

• it·] JIM,S {1S,., I . ',:]! =s 
8" single density 
8"OSI 
Superbrain 
Micropolis/Vector Graphic 
NorthStar Horizon 
NorthStar Advantage 
Osborne 
Heath/Zenith 
Cromemco 
Televideo 
Xerox 820 
Dynabyte 
Hewlett-Packard 125 
NEC 
Eagle 
Apple 11/111· 
Otrona 
TRS-80 Modell/II/III 
DEC VT-180 
Altos 
CP/M-86 
IBM PC 

*New formats added weekly. Call for 
information. 

FREE WITH PURCHASE: 
Complete Software 
Buyer's Guide 
( S5.00 value) 
Filled with facts and 
usable advice about 
scores and scores of 
software programs from 

accounting and business 
systems to word processing 

and utilities. 

Exclusive Service 
"Hotline" 

Our reputation for cour­
teous and knowledgeable 

has resulted in calls 
from people who never 
purchased our products. 

ow a separate "hotline" is 
available to customers only. 

1 800 421·4003 
ORDER TOLL-FREE 

VIA VISA OR 
MASTERCARD: 

SOFTWARE" 

or 1 213-837-5141 
Calif: 1 800 252-4092 

6520 Selma Avenue, Los Angeles , CA 90028 
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DISCOUNT SOFTWARE 
Outside Continental U.S.-add $10 plus Air 
Parcel Post. Add $3.50 pos~e and handling 
per each item. CalifornIa reSIdents add 6\2X 
sales tax. Allow 2 weeks on checks. C.O.D. $3.00 
extra. Prices subject to change without notice. 
All items subject to availability. -Mfr. trade­
mark. Blue Label $3.00 additional per item. 
CP/M is a registered trademark of DIGITAL 
RESEARCH, INC. 



What Is a Software Tool? 
Develop your own problem-solving programming tools. 

by Rebecca Thomas 

The dictionary describes a tool as anything employed 
in performing an operation. A software tool is a program 
that is used to perform the operation of solving a 
data-processing problem. But this definition is too 
general for the purposes of this article because most 
commercial software packages would be considered soft­
ware tools by this definition. 

The type of software tools I'll describe here are pro­
grams that specifically aid the programmer in the 
development of other programs. These programs are 
designed to work well together. 

Large programs such as operating systems and 
language compilers are technically software tools. In par­
ticular, the most important software tool is a good struc­
tured programming language. I'll describe how to use 
the Unix system and C programming language to 
develop software tools. 

The Unix Environment and Productivity 
The C programming language, the Unix operating 

system, and the numerous utility programs (software 
tools) together provide a very productive programming 
environment. These elements constitute the Unix 
development system, which promotes productivity by 
providing a friendly environment and quality tools for 
sophisticated software problem solving. The Unix system 
is one, and perhaps the only, operating system that ac­
tually assists in solving problems rather than presenting 
itself as a problem to overcome. 

© 1983 Yates Ventures. Excerpted from a forthcoming book A Program­
mer's Guide to the Unix System by Jean Yates, Lawrence Rogers, and 
Rebecca Thomas to be published by Addison-Wesley. 
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Build Tools and Use Them 
The most widely used Unix tools are the programs for 

manipulation of text. Line and screen-oriented editors 
create and change text, a stream editor and other utilities 
transform text, several programs analyze text files 
statistically, and powerful formatting programs produce 
high-quality ·hard copy suitable for publication. 

Your first step in understanding and using software 
tools is to master the rich set of tools that comes with 
the Unix system. Then don't hesitate to build new tools 
as your skill increases to help with your daily program­
ming tasks. It is often tempting to use unskilled labor 
(yourself included in this context) to manually perform 
a task instead of stopping to build a tool that automatical­
ly performs the same task. If a tool of some general utility 
can be built, this tool then becomes a useful addition 
to your ever-growing software toolbox. 

The Unix Shell 
A brief discussion of the Unix shell should make clear 

how this command interpreter can be used to 
manipulate the software tool utilities. The Unix shell is 
actually a program itself that interprets user commands, 
calls programs into memory, and executes them one at 
a time or in series. 

The Unix shell can be employed interactively as a com­
mand language to provide an efficient interface to the 
facilities of the operating system. In addition, it can be 
used in a 'batch mode" to execute files of commands. 
In the latter context, the shell functions as a program­
ming language that provides control-flow primitives (in­
cluding while-do, if-then-else, for-do, and a case statement), 
string-valued variables, and parameter passing from the 
command line. I'll restrict my discussion to the interac­
tive command language of this powerful command in-



Realize day-in and day-out solid performance 
from a quiet and capable desktop plotter. It's 
true. For only $2295' the Houston Instrument 
HIPL¢T™DMP-29 will provide you with world­
class multi-color hard copy graphics, and 
deliver a level of quality and performance that 
you would expect in a plotter costing three 
times as much. 

It's a hard worker. The DMP-29 goes about its 
job with amazing speed and precision. Unbeatable 
resolution and repeatability are yours in both 
8%" x 11" and 11" x 17" formats, and 8-pen 
capability assures you of fast attention-free 
flexibility when multi-color output is required. 
High pen speed combined with an addressable 
resolution of 0 .001" assures fast, accurate 
and stepless traces. 

It's friendly. You can call 21 different 
functions directly from the front-panel membrane 
keyboard. It's tolerant too. The DMP-29 will 
modestly protect itself from user errors, as 
when attempting to place a pen in an already 
occupied stall. 

And it's smart. An extensive set of firmware 
routines makes life easier for the user. A 
small sampling of the built-in talent inherent 
in the DMP-29 includes character generation, 
c ircle, arc and ellipse synthesis, line type 
variations, viewport/windowing, clipping and 
scaling. 

For the name, address and phone number of your 
nearest distributor / dealer, write Houston 
Instrument, 8500 Cameron Road, Austin, Texas 
78753. Phone 512-835-0900, or 1-800-531-5205 
if outside Texas. In Europe contact Bausch & 
Lomb Belgium NV., Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel 059-27-74-45. Tlx 846-81399. 
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houston instrument 
Circle 45 on inquiry card. 

U.S. Domestic price only 

TM Tradema rk of Houston Instrument 
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terpreter. In some cases the algorithms proposed for a 
C language software tool can be tested by using the shell 
to execute a file of Unix commands to simulate the 
behavior. of the algorithms. After debugging, you can 
code the algorithms in C. 

The Unix software tools have a common invocation 
structure, which is based on how the shell invokes and 
executes programs. Simple shell commands are written 
as a series of "words" separated by white space (blanks 
or tabs): 

(command name) (flags or options) (arguments) 

These are three basic command-line elements for invok­
ing a software tool. The command name is always re­
quired and represents the name of an executable binary 
program or perhaps a file of shell commands. The flags 
or options are specified next and generally cause some 
modifying action of the basic command. Usually the 
absence of an option indicates that the default action for 
the command is desired. Not all commands take modi­
fying options. Finally, arguments might be required on 
the command line to specify, say, the identity of input 
or output files or devices. 

Simple Unix commands such as date (print date and 
time) and who (who is currently logged on the system) 
require only that you type their name followed by a car­
riage return: 

$ date 
$ who 

(Note: I will use $ as the shell command prompt for the 
Unix system.) Other command lines call utilities that can 
take options, such as du (summarize disk usage), Is (list 
contents of directory), ps (process status), and stty (set 
terminal options) . For example, some command lines 
and their options are 

$ du -s 
$ Is -Id 
$ ps -alx 
$ ps -I 
$ stty erase "h' 

(summary option) 
(long listing as directory) 
(long listing of all processes) 
(long listing of owners' processes) 
(set erase character to backspace) 

Finally consider the following commands, which may 
require specification of file arguments: cat (catenate and 
display file), cp (file copy), mv (move or rename files), 
rm (remove file), and wc (word count). With file 
arguments, simple command lines are 

$ cat file1 file2 

$ cp srcfile destfile 

$ mv old name newname 

$ wc -I textfile 
$ rm - i oldfile 

(display contents of file1 fol­
lowed by that of file2) 
(copy contents of srcfile to 
destfile) 
(rename file old name to 
newriame) 
(count lines in textfile) 
(interactively delete oldfile 
with query) 
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Design Tools as Filters 
I'll design a filter program as the first example of a soft­

ware tool. In a filter program, the input data comes from 
the standard input file (the keyboard, by default) and 
output data is directed to the standard output file (ter­
minal screen, by default). The filter program performs 
some suitable transformation of the data passing 
through . In this way, the output of anyone utility pro­
gram may become the input to a different program. The 
Unix shell will establish the necessary connection (data 
paths, or pipeline) between the programs. In fact, the 
utility program may never be aware of where its data is 
actually coming from or going to. Rather, the tool con­
siders the input and output (I/O) to be associated with 
the standard I/O files . 

You can see the command line for accomplishing the 
task and an example of some actual results in this sam­
ple display of a terminal screen: 

$ who 
root ttyOO Mar 2910:30 
avante ttyh5 Mar 2910:03 
vance ttyhc Mar 2910:39 
avante ttyi3 Mar 2910:27 
becca ttyi4 Mar 29 11:01 
consult ttyi9 Mar 29 11:08 

$ who I sort 
avante ttyh5 Mar 2910:03 
avante ttyi3 Mar 2910:27 
becca ttyi4 Mar 29 11:01 
consult ttyi Mar 29 11:08 
root ttyOO Mar 2910:30 
vance ttyhc Mar 2910:39 
$ 

The first example, with just the who command, has the 
output sorted according to the second field (terminal 
designation). By using the sort command, you can have 
the second example reorder the file by the first field (the 
log-in name). 

This use of filter tools necessitates restriction of pro­
gram output to a bare minimum. For example, the who 
command produces one line of output for each user 
logged in to the Unix system. Thus, to obtain just the 
number of users, pass the output of who into the input 
of wc, the word count program employing the option to 
just count lines of input: 

$ who I wc -I 
6 
$ 

If the who command output included a header contain­
ing the date and time, column headings, etc. , more in­
formation would be at hand. However, then the number 
of output lines would no longer directly reflect the 
number of users. Instead it is best to use other utilities 



The new NCI implementation of the 
p-System_ For WM personal computers 
and compatibles. 

Ncr now makes the UCSD p-System run 11-2 
to 5 times faster on the IBM Personal Computer, 
including the new XT model and compatibles 
like Corona, Columbia, Compaq, Colby, Dot, 
Hyperion and Victor 9000. This speed is possible 
only with our new interpreter. 
NCI includes more features for your Pc. 

NC\ offers a wide range of software and 
hardware support that lets you tailor the 
p-System to your needs, including: 
o HARD DISK SUPPORT compatible with most 
hard disk suppliers, including IBM Personal 
Computer XI, Corona, Davong, Corvus-Systems 

1111111 

and Tallgrass Technologies. 
o AUTOMATIC RAMdisk SUPPORT (up to 
512 K) stores files for much faster access. 
o PRINT BUFFER (up to 64K) eliminates 
printing bottlenecks. 
o 8087 SUPPORT speeds numeric and graphics 
applications. 
o GRAPHICS SUPPORT with much faster 
Turtlegraphics software orTektronix emulation 
for business and scientihc applications. 
o COMMUNICATIONS SUPPORT LIBRARY 
links computers across continents. 
o NCI CUSTOMER SERVICE - we're there 
when you need us to support the most reliable 
p-System ever developed for the IBM PC. 

1
---------------

1 
For all the advantages of the NCI version B8 1 
of the UCSD p-System call or write: I 

I Network Consulting Inc. 1 
I Discovery Park, Suite 110 - 3700 Gilmore Way 1 
I Burnaby, B.C., Canada V5G 4Ml. (604) 430-3466 1 

I NAME 1 

I COMPANY I 
I ADDRESS I 
1 I 
I CITY STATE 1 

i "'~?..T~--=~ i 
1 Portability. Reliability. Speed.':' _ -:.-,.-~ I 
1 ______ ---------

IBM and IBM XT are trademarks of International Business Machines Corporation. UCSD p-System is a trademark of the Regents of the University of California. 



such as date to obtain additional information in­
dependently of the who program. 

A Software Tool Performs One Job Well 
You should design each software tool to perform a 

specific task as well as possible. If a different task is to 
be performed then a different tool (program) should be 
developed. This approach helps to avoid the messy 
"Band-Aid" program, which may be the result of adding 
too many new features to an existing software tool. For 
example, the Unix C compiler doesn't have any output 
listing. Instead, you would use other programs (tools) 
to generate symbol tables, etc. 

It may not always be obvious how to best interpret the 
"one-task-well" guideline. For instance, programmers fre­
quently require a source-code listing containing a line 
number at the beginning of each line. Here, the ques­
tion might be raised, should another option be added 
to an existing tool such as cat to produce line number­
ing or should a dedicated line-numbering filter be 
developed? The best answer may depend in part on the 
tools that already exist and the best method of incor­
porating the line-numbering utility into the system. 

Design for Early Testing 
Design the software tool, no matter how complicated, 

so that some or all of it can be tested early in the design 
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cycle. It would be advantageous if this first testing phase 
could begin within a few weeks of starting a project .Jn 
this way, you will spot algorithms that do not work as 
expected early so that they can be changed or even 
discarded. It is often prudent to discard awkward code 
and start over with a fresh approach based on the design 
experience to date. 

Coding Guidelines 
The tool program should be broken down into 

modules of code, which help simplify a program 
development task by controlling its complexity. Some 
coding guidelines are as follows: 

• Use the logical control structures that the C language 
provides instead of the goto statement. 
eA function should be moderate in size (say, less than 
100 lines long and preferably smaller). This is so that the 
function can be easily comprehended as a whole. 
eThe functions that make up the module should be 
closely related, and the resulting module should repre­
sent one functional unit of the program. 
e Both the functions and modules should be as indepen­
dent of each other as possible. In this way, a change in 
one function or module of code will have minimal ef­
fect on other functions or modules. If it is necessary to 
share, for example, data structures between modules, 
then the interface to these structures should be clearly 
visible and well defined. In this way, the program will 
be easier to change at a later date. 
eAll the programs should be designed to work together 
so that a complicated task can be solved by suitably com­
bining existing programs. In this context each program 
appears as a module, which interfaces with other pro­
grams via a simple well-defined interface. 

Write code that is as clear and simple as possible and 
still does the job. The C language code, especially, may 
be written in a very obtuse, terse manner, which makes 
it almost incomprehensible. Such an algorithm could 
probably be expressed simply. Obviously, the simple ap­
proach is more desirable because other programmers (or 
you) may be called upon to maintain or modify your 
programs. 

Build the program in steps that are manageable. 
Develop the central theme first, leaving the embellish­
ments for later. In this way, the portion that is con­
structed first can be tested and even used in a produc­
tion sense as soon as possible. 

Don't reinvent the wheel. That is, if possible, start with 
existing modules or programs, modifying them as 
desired . 

Portable Tools 
You should design the software tools to be portable. 

To help achieve this end, the interface to the operating 
system should be clearly defined and localized within 
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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 
Volts RMSI175 Volts dc ·#'"igr' ...L 
level. High frequency noise rt\ A~C:\ ::; 
1S smoothed out before "4V .~ T 
reaching the Apple II. "my.;-,:::, -..J I 

For Cooling 
Today's advanced peripheral cards generate more heat. 
In addition, the cards block any natural air flow through 
the Apple II 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. 

Fbr 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 
SYSTEM SAVER, Apple II , 
monitor and printer. The heavy 
duty switch has a pilot light to 
alert when system is on. You'll "'W-=--
never use the Apple power switch c:;;I'. __ '7-

again. Also available in 220/240 Volt. 50160 Hz. 

Easy Installation ,Q) 
Just clips on. Color ll~ 
matched to ~. : _~ 
Apple II. .-= , 

. " ~ 
i®lISTEOi " , ~ . 

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 
residents add sales tax. VISA and MASTERCARD accepted. 
Dealer inquiries invited. 

IrAR KENSINGTON 
I~ MICROWARE 
919 Third Avenue' New York, NY 10022 • (212) 486-7707 
Telex: 236200 KEN UR . 
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Listing 1: The file copy filter program, copy. Written in the C 
language, the program uses Unix I/O routines to transfer data a 
character at a time from the keyboard to the terminal screen . 

$ cat COpy.c 
#include ( stdiD.h> 
m.]'i n ( ) 
( 

int c; 
while' «c = s<?tchar' (» '~EOF) 

putcha.r(c); 

the code. For example, if you use input and output 
routines from the Unix standard I/O library, then por­
tability between Unix systems is virtually guaranteed . 
Even if the software tool is to be written for a non-Unix 
environment, you should restrict all code that interacts 
with the operating system to a minimum number of 
modular functions. 

Primitives 
For the purposes of this article a primitive is code that 

deals with the interface between the software tool and 
the operating system environment. You may use 
primitives to enhance portability of the software-tool pro­
gram by restricting all system-dependent code to a few 
modules. In this way, only the system-dependent 
primitives need to be rewritten when moving the tool 
program to a foreign programming environment . 

File Copy Filter 
The trivial-looking example in listing 1 provides the 

basis for the tool programs I'll discuss. (For this and the 
examples that follow, I'll use the standard I/O library 
from the Unix environment. If you are working in a dif­
ferent environment, use the equivalent basic primitives 
for I/O.) Basically, the copy program transfers data a 
character at a time from a standard input file (the 
keyboard, by default) to a standard output file (the ter­
minal screen, by default). I am employing two primitives 
from the Unix standard I/O library: getchar(), which reads 
the next input character, and putchar(c), which outputs 
a single character. In listing I, the line #include < stdio.h> 
directs the C compiler preprocessor to add the standard 
I/O library definitions directly to the source file before 
actual compilation begins. 

Note that C is declared as an integer. This is necessary 
in order to have an end-of-input code, EOF= -1 in this 
case, which is distinct from any valid character value. 
Also note that the standard library routine getchar( ) ac­
tually returns an integer value. 

110 Redirection 
The Unix shell maintains three open files for each pro­

gram it invokes: the standard input file, the standard out­
put file, and a standard error file. Recall that this basic 
file-copy program reads characters from the standard in­
put file and writes them to the standard output file . The 
Unix shell can be easily instructed to redirect input 
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If you are serious about dBASE II ™ 
you need DBPlus. This program 
runs outside of dBASE II™and per­
forms the following important 
functions on dBASE IITM 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 II TM on a 
single field; 32 fields may be s.0rted 
in a single pass and each a~dItI~nal 
field requires 1% more sortIng tIme. 

COMPRESSIDECOMPf?ESS 
A copy of any dBASE IITM data 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 
WordStarlMailMerge.™ 
Now retailing for $125. 
Manual and demo available. 
Call for the name of a dealer near you. 
Dealer and distributor inquiries invited! 
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and/or output for the copy program. This redirection 
capability of the shell greatly enhances the utility of a 
program even as simple as copy. 

The shell redirects input or output by closing the 
original standard input and/or output file and opening 
the other files specified on the command line in its place. 
In this way, the program that the shell invokes is com­
pletely unaware of the redirected input or output. 

For example, assume you want to quickly put a few 
lines in a disk file named message. The invocation com­
mand line would be 

$ copy > message 

Characters entered from the keyboard (standard input) 
would be written to the disk file message. When text en­
try was complete, the operator would give_ the end-of­
file code (a Control-D in Unix), and the copy program 
would exit. Input could also be redirected. In fact, you 
could check the contents of the file you just created by 
rechanneling input from the disk file message instead of 
the keyboard. Here the command line would be 

$ copy < message 

The contents of the disk file are read by copy and sent 
to the terminal screen (standard output file). 

The shell can redirect both input and output 
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simultaneously so that copy could be used to easily pro­
duce another instance of the disk file message as a 
backup. For example: 

$ copy < message > message.bak 

Now you have seen how a program as simple as copy 
is quite useful in its own right. You have also seen that 
with the aid of the Unix shell this program can be used 
to copy a character stream from virtually any source to 
any destination (if it can be specified as a file). In the 
Unix system, even all physical I/O devices are treated 
as files so that they can be easily accessed by specifying 
special-device file names on the shell command line. 

The page Program 
The copy program can serve as a model for construct­

ing more complicated tools. Here again my philosophy 
is to use primitives that can read from an arbitrary in­
put and can write to an arbitrary output destination. In 
this way, the tools are most flexible and work best 
together. 

For the next example, let's create the page program (see 
listing 2) by adding the more() function, which counts 
the characters sent to the output. When a screenful has 
passed, the output is suspended, and the function com­
mand() is called, instructing the program to await 
operator intervention. If the operator presses the space 
bar, another screenful will be displayed, or if the return 
key is pressed, only one additional line will be shown. 
Obviously, this simple program lacks many 
embellishments required for a production version; 
however, it does serve to illustrate the evolution of a more 
complex tool from a simple one. · 

The page program requires an additional I/O channel 
(open file) to be attached to the keyboard. Thus the 
statement 

20 fd = open("/dev/tty", 0); 

returns a file descriptor for reading the terminal (/dev/tty) . 
If the standard input channel is used for all input (in­
cluding the operator response to the query for "more?"), 
then the display would never stop after one screen or 

. line because the answer to the query would be supplied 
by the file passing through the filter. 

The function command() reads characters from the 
alternate keyboard input shown opened in line 20 of 
listing 2 as depicted by the statement 

48 while (read(fd,&c,1) && c != ! ' && c != '\ n' && c != EOF) 
49 

This statement causes a character to be read into the loca­
tion pointed to by &c. If the character is not a space (' '), 
a newline (' \ n') or EOF (the end-of-file code, -I), then 
it will remain in the while loop. A space character causes 
the line counter to be reset so that another entire screen­
ful will be displayed, as follows: 

Text continued on page 236 



The 
Esprit product line 

has the right performer for every 
terminal role. It begins with Esprit I, an editing 

terminal at a conversational price. This 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 1/ delivers additional editing features , plus the 

convenience of a detached keyboard; enhancements you'll appreciate in data entry. Esprit 1/1 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 1/1 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 
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Pick up a SixPakPlus" 
Introducing . .. SixPakPlus™, the refreshing new 

384KB multifunction card! In response to the 
changing needs of the IBM PC and PC -XT 
marketplace, AST Research , Inc. is proud to 
announce the latest addition to our line of multi­
function enhancement products, the SixPakPlus! 
This new product is the result of extensive 
marketing research into the needs of IBM PC 
users whether they have the original 
64K system board, the newer 256K 
system board, or the PC -XT. The 

p.tl 
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SixPakPlus has been engineered to meet these 
needs at a competitive price while maintaining 
AST's high standards for quality and reliability. 

The SixPak, as we like to call it, could have been 
named for the six banks of RAM on it. However, 
we like to think that it was named for the six 
functions of the card . 

---



for your ===::.= == PC. - - ---- ---- - ---® __ ____ R 

- ---- _.-

MEMORY 
84K-384K 

The features 
of the SixPak i ncl ude: 

1. RAM memory starting at 64K, 
user-expandable in 64K increments 
to 384K. This makes the SixPak 
ideal for the PC or PC-XT with a 
256K system board ; 384K on a 
SixPak added to 256K on the sys­
tem board yields 640K, the maxi­
mum addressable user memory in 
these systems. 

2. One Serial (async) communica­
tions port, configurable as either 
COM1 or COM2, for use with serial 
printers, modems, a "mouse," and 
other serial devices. The serial port 
has on-board jumpers for easy 
management of the RS-232C lines, 
simplifying the wiring of cables in 
many installations. 

ASYNC 
(RS232) 
PORT 

PARALLEL 
PORT 

64K-384K 
MEMORY 

3. One Parallel (printer) port, con­
figurable as LPT1 or LPT2 (LPT2 
or LPT3 when the I BM mono­
chrome card is installed), for use 
with the IBM/Epson and other com­
patible printers. The port is com­
patible with IBM diagnostics. 

SERIAL PORT 
GAME ADAPTER PORT 

® IBM is the reg istered trademark of Internationa l Business Machines 
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4. A Clock-Calendar with battery 
backup, featuring an easily replace­
able Lithium battery and a quartz­
controlled timebase for a high 
degree of accuracy. 

CLOCK 
CALENDAR 

GAME 
PORT 

5. An optional IBM-compatible 
Game Adapter port, for use with an 
IBM-type joystick. In conjunction 
with application programming, this 
game port may be used for cursor 
control, in generating graphics or 
for playing games at the end of 
your work day! 

6. Every SixPak comes with an 
AST SuperPak utility diskette which 
includes Superorive and Super­
Spool, the most powerful disk 
emulator and print spooler soft­
ware you can get. These programs 
will greatly enhance the through­
put of your PC or PC-XT by emu­
lating disk drive and printer access 
at RAM speeds rather than the normal slower 
speed of mechanical devices. SuperPak is the first 
of such software to be compatible with both DOS 
1.1 and DOS 2.0. 

Most important of all, the SixPak comes with the 
AST "Plus," AST's unsurpassed reputation for 
quality, reliability, after-the-sale support, and 
overall design excellence that gives our products 
the best price/performance ratio in the industry! 
Hence the name, SixPakPlus! 

AST products are ava ilable from Computerland . Entre', ComputerMart. and 
se lected dealers worldwide. Call factory if your dealer does not have the AST 
prod ucts you want. 

AJS9r 
RESEARCH INC. 

2372 Morse Avenue 
Irvine, California 92714 

(714) 540-1333· TWX 295370ASTRUR 
Dealer Inquiries Welcome 
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Today, Columbia offers you the 
highest level of IBM -PC hardware 
and software compatibility. 

Each Columbia microcomputer 
is delivered with software worth thou­
sands of dollars for word processing, 
financial planning, communications, 
and more. 

Stay ahead with Columbia's 
economic multi-user capabilities and 
quality expansion products. 

Choose the very practical 
Columbia VP Portable, $2,995. Or, 
the fl exible Columbia MPC, $3,395. 
The Columbia MPC with hard disk is 

West Coast: Europe: 
Limitenstr. 94 

$4,995. All prices include CRT con­
troller with graphics and keyboard. 

Call (301) 992·3400 for the 
name of the dealer or distributor 
nearest you. Serviced and supported 
worldwide. National service by Bell 
& Howell Service Company. 

World Headquarte rs: 
9150 Rumsey Road 
Columbia, MD 21045 
(301) 992·3400 
TWX 710-862 -1891 

3901 MacArthur Blvd. 
Suite 211 
New port Beach,CA 92660 
(714) 752-5245 

4050 Moenchengladbach 2 
West Germany 
02166-47097 

Telex 277778 Telex 852452 

Distlibutors in Australia, Belgium, Colombia, Denmark, Hong Kong, Is rae l, Italy, Malaysia , Netherlands·Antilles, Norway, Portugal, Spain , Sweden . 
Switzerland, United Kingdom, Venezuela. 

IBM ilnd IBM PC are registered trademarks of inlcmalionai Business Machines. 
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Listing 2: The page program counts the characters sent to the output so that the operator can control the amount of information shown 
on the terminal screen. 

$ cat -n paSle.c 
1 #include (stdio.h) 
2 Id~fino LINESIZE 80 
3 #define SCRNSIZE 23 

5 1* 
6 * Global v~riables: 
7 *1 
8 

int c; 1* The character *1 
int col,:nt, 1 in~cnt; 1* Tho ':OlJnt2r's *1 10 

11 
12 

int fd; 1* The de$cri~tor for the alternate key board input *1 

$ [J 

13 main(arsc, a~gv) 

14 int .3.r·gc; 
15 ch.::tr· **ar' 9V~ 
16 ( 
17 colcnt = 1; 
18 linecnt : 0; 

2() fd = oPE·n("/dev/tt··,..", 0); 
21 
'-,110-:, 
~..:... while e(c ~ getchar(» '= EOF) ( 
23 PlJtchar(c); 
2~ more(); 
25 ) 
26 } 
27 
28 mor'e ( ) 
29 { 
30 if (c ",-::-: .. ' \ n .. , ) ( 

31 linocnt++; 
32 colcnt ~ 1; 
33 ) 
34 else ( 

36 
37 

39 
'l.r) } 

colent++; 
if (eolcnt ~~ LINESIZE) ( 

1 in,,?I:nt++; 
colcnt ~.- 1,; 

) 

41 if (linecnt =~ SCRNSIZE) 
42 
43 } 
14 
45 cl:lrr,m~nd ( ) 
16 ( 
47 
4::: 
49 
50 
51 
52 
5:3 
54 
55 
56 
57 } 

if (c =:::- .. ' .. , ) 

1 i n 2 ': n t 00- 0; I * r' co scot C 1:1 IJ n tor' * 1 
else if (c ~r ~\n ~ ) 

1 in\l·'.:nt--; 

;'? ::< it ( ) ; 
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MITSUBISHI® 
DRIVES A 

M4851 
500 KB, DS/DD 
48 TPI 

5!4" HALF 
HEIGHT 
Floppy 
Disk Drive 

M4852 
1.0 MB, DS/ DD 
96 TPI 

5!4" FULL 
HEIGHT 
Floppy 
Disk Drive 

M2892 
1.6 MB, DSjDD 

8" FULL HEIGHT 
Floppy Disk Drive 

M2896 
1.6 MB, DSj DD 

8" HALF HEIGHT 
Floppy Disk Drive 

M4854 
1.6 MB, DSjDD 

5~"HALF HEIGHT 
Floppy Disk Drive 

M4853 
1.0 MB, DS/DD 
96 TPI 

5~// HALF 
HEIGHT 
Floppy 
Disk Drive 

M4855 
2.0 MB, DS/ DD 
96 TPI 

5~// HALF 
HEIGHT 
Floppy 
Disk Drive 

AVAILABILITY: NOW 

RELIABILITY: PROVEN 
; 

SERVICE: FACTORY AUTHORJZED 

N:LC4TA~ 
PHONE (408) 247-3450 
1330 lawrence Expressway, Suite 330 
Santa Clara, California 95051 
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Text continued from page 230: 

51 
52 

if (c == ' ') 
linecnt = 0; /* reset counter */ 

Actually, because Unix usually requires you to type the 
line terminator before the keyboard is "read;' a space 
followed by a carriage return must be typed to get the 
next screenful. 

A newline is the Unix line terminator and is more or 
less equivalent to the CP/M's carriage return/linefeed 
pair. When the response to the "more?" query is a 
newline (entered by typing the return key), one ad­
ditonal line will be displayed because the line counter 
is decremented by one: 

53 
54 

else if (c == '\ n') 
linecnt--; 

The remaining possibility has to be the EOF code, 
which causes the page to exit: 

55 else 
56 exit(); 

The concat Program 
For the last example, I will introduce a few more 

primitives and illustrate how to transform the copy pro­
gram into a more general utility, called the concat pro­
gram, which can be employed to combine files specified 
on the command line and send them to the standard 
output (see listing 3) . 

In this example, I have added the function getarg(), 
which returns a pointer to the desired command-line ar­
gument. This approach is necessary so that functions 
besides main() can access the command-line variables 
without having to pass these same variables as addi­
tional arguments to functions outside of main() . Note that 
you need the function aliocarg( ) to allocate space for the 
command-line argument(s). The actual copy operation 
is performed by fi lecopy(), which will copy the contents 
of t,he files (if specified) to the standard output file. If 
no files are designated on the command line when con­
cat is invoked, then concat acts like the copy program 
introduced earlier. 

Line 19 of listing 3 declares the variable fp to be a 
pointer to type FILE and fopen() to be a function that 
returns a pointer to a FILE. Now just what is FILE? First 
consider the definition of the array of _iobuf structures 
as defined in the include file <stdio.h >, which is actual­
ly located in /usrlinclude/stdio.h: 

extern struct _iobuf { 
char * _ptr; /* next character position */ 
int _cnt; /* number of characters left */ 
char *_base; /* location of buffer */ 
char _flag; /* mode of file access */ 
char _fd; /* file descriptor */ 

} _ iob[_NFILE); 



Listing 3: The conca! program. Building upon the original copy program, this expanded utility program can combine files and send the 
results to the standard output, in this case the terminal screen. 

$ cat -n concat.c 
1 #include <stdio.h> 
.-, 
..:.. 

3 1* 
~ * Command line arsuments must be 
5 * <: >:: t;?rn,3.1 b:. ,3.11 f'Jnctiol"ls: 
6 *1 
7 
8 int narss; 1* number of arsumints *1 
9 char **ar3str; 1* pointer to arDum<:nt strin9 *1 

10 
11 extern char *setars(); 
12 
13 main(arsc, arsv) 
11 int .3. r' 9C; 
15 char' **ar'sv: 
16 ( 
17 int i; 
18 char *strin9; 
19 FILE *fr, *fopen(); 
20 
21 allocar~(arec, arsv); 

24 
if (nar'ss !!'7:::': 1) 

filecopy(stdin); 
25 
26 
27 

for' (i == 1; i < niH' 9~.; i++) ( 
strin9 = ge targCi); 
f p :::- fore n ( s t r' i n9 , "r' ''); 

29 filecopyCfp); 
30 fclose(fr): 
:31 
32 } 

34 allocarsCar9c, arev) 
as int a.r"9C; 
36 char **arsy: 
:::7 ( 
38 int i: 

nar's s =. ar's c; 
arsstr (char**) callocC(unsisned) arsc, sizeof(char*» 

for' (i 0; i <ar'sc; i.++) 4~, 

15 ar9str[iJ ~ malloc(Cunsi9ned) strlenCar9y[i])+1) 
'16 
47 
48 } 
1',,' 

} 

50 char *setare(n) 
51 int n; 
52 { 

strCF'Y(arsstr[i], argy[iJ); 

53 if (n > narss) 
54 r<:turn(Cchar *)-1); 
55 returnCar9str[n]); 
5,~, } 
57 
58 filecoPY(filein) 
59 FILE *filein; 
t.o ( 
61 reoister int L, 

62 
63 
64 
65 } 

while C(c ~ setc(filein» ,~ EOF) 
pub:Cc, ::;tdout); 
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The include file further defines FILE to be an instance 
of this structure: 

#define FILE struct _iobuf 

Observe that the structure _iobuf contains information 
important to performing buffered I/O (also known as 
stream I/O). For instance, information such as the buf­
fer location, the current character position in the buffer, 
the mode o~ file access (read/write), and the actual (low­
level) file descriptor (which was used in the page pro­
gram) is contained in this important structure. 

Note that all names in the include file stdio.h intended 
for internal use begin with an underscore (_) to mini­
mize the chance of conflict with user-defined names. 
Some of the important names intended to be used ex­
ternally are 

stdin (Liob[O]) the standard input file (fd = 0) 
stdout (Liob[1]) the standard output file (fd = 1) 
stderr (Liob[2]) the standard error file (fd = 2) 
EOF (- 1) end-of-file value 
NULL (0) the null pointer 
BUFSIZ (512) recommended I/O buffer size 

FILE is a convenient shorthand for declaring pointers to 
streams. Streams represent buffered 110 with output 
flushing where necessary. 

The main processing loop for the concat program is 
reproduced here: 

26 for (i = 1; i < nargs; i++) { 
27 string = getarg(i); 
28 fp = fopen(string, "r"); 
29 filecopy(fp); 
30 fclose(fp); 
31 

For each command-line argument, (for i = 1; i< nargs; 
i++), a pointer to that argument, string = getarg(i), is ob­
tained. The string argument represents (you hope) a file 
that is opened for reading (fp = fopen(string, "r"). The func-
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tion filecopy() actually performs the copying from the 
designated file to the standard output (see lines 63 and 
64 in listing 3). _ 

The allocarg( ) function is required to allocate storage for 
the external variables nargs and argstr. The Unix library 
routine calloc() allocates memory for an array of argc 
elements of size size of(char*). The malloc( ) routine returns 
a pointer to a block of at least strlen(argv[iJ) + 1 bytes begin­
ning on a word boundary. The strcpy( ) function actually 
makes the copy of the argument to the external variable 
argstr . 

This last example nicely illustrates how the addition 
of a few primitive functions can transform the basic copy 
program into a very useful general-purpose tool with 
many of the same properties as the Unix cat utility 
program. 

Summary 
The software tools I've used as examples are very sim­

ple, but their design typifies the ease of use of the Unix 
environment. By carefully developing your software 
tools and adhering to good programming practice, you 
can design your own problem-solving tools. With these 
tools, you, the programmer, become the hammer rather 
than the anvil.. -

Dr. Rebecca Thomas (1839 10th Ave., San Francisco, CA 94122) is coauthor 
of the popular Unix guide for beginners, A User Guide to the Unix System 
(Osborne/McGraw-HilI, 1982). She is also coauthoring additional Unix titles 
to be available in 1983, including both a business user's and an application ' 
programmer's guide to both the Unix and Xenix systems, to be published by 
Addison-Wesley. 
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Introduce your IBM-PC 
to a fast-talking card sharp. 
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The IDEAComm 1200: Fast, reliable communications 
on a plug-in card. 

Now you don't need an external modem to get 1200 
baud communications capability for your IBM-PC. The 
IDEAComm 1200 is an integral modem that combines 
the functions of an in-board asynchronous communica­
tions card and an out-board modem in one integrated 
plug-in unit. Snap it into an expansion slot, plug in a 
modular telephone jack, and you have direct 1200 
or 300 baud communications without the confu­
sion and added expense of external boxes and 
cables. And there are no switches to set; the speed 
is software-selectable or automatically selected by 

communications, autodial, and auto log-on procedures, 
and easy recall at the touch of a single key. It also allows 
the IDEAComm 1200 to work with most other terminal 

emulation packages-including 
IBM Comm 2.0 communications 
software. 
We've Stacked Our Deck With 

Better Ideas 
IDEs Better Ideas for your 

the card. Plus, weve designed in outstanding relia­
bility: four powerful on-board microprocessors 

mE Software 

IBM-PC include expansion memory boards, 
"The IDEABoard" combination boards, fixed or 
removable Winchester disk drives for either inter­
nal or external mounting, and printer spooler 

replace conventional analog circuitry with digital 
precision and reliability. 
One Card That's a Great Deal 

The fast-talking IDEAComm 1200 is one 

and RAMFloppy disk emula­
tion software. We have Better 
Ideas on product support, too. 
Superb technical support and 

sharp card: it eliminates the need for an external Expansion Memory Board documentation, including full 
programming specifications for 
the IDEAComm 1200 . . . an 
aggressive pricing policy . . . a 
unique upgrade policy that lets 
you trade up any IDE product 

modem, gives you 1200/300 baud communica­
tions capability with the exceptional reliability of 
digital design; provides an additional plug so 
you don't lose regular telephone voice communi­
cations; and includes a standard RS232C inter­
face and connector that can be used as an 
additional serial port. All for only $545. Thats about the 
cost of a conventional external modem alone, saving 
you the entire cost of the internal asynchronous card. 
One Card Gives You a Full Hand 

The IDEAComm 
1200 comes com­
plete with software 
diskette enabling 
easy, menu-driven 
selection of all 

1Cchnica1 Sgecifications 
Speed 

0-300 bps or 1200 bps 
Data Fonnat 

Serial , binary. 7-8 
data bits, 1-2 stop bits 
Dialing Capability 
lbuch-Tone (TM) or 

rotary dial pulse 
Operation 
Full Duplex 

IBM Port 
COM I 

Modem 
Compatibility 

Bell System 103 or 
212A in both Originate 

and Answer mode 
Physical Data 

3.9" x 10.8" x .6" 
(one card slot) 

for another in our line .. . and our full year warranty. 
Get the IDEA 

To see IDEs Better Ideas for yourself, contact any of 
the knowledgeable dealers listed below. If there is no list­
ing for a dealer near you, call us. Well provide you with 
the name of your near-
est dealer or take your r-"'--~--~~!!l'!"III!II": -• order over the phone. 
1-800-257-5027 -• 
(In Massachusetts , call "---__ --------.!~==:l.........., 
617-275-4430) Removable Winchester disk drive 
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Better ideas for personal computers. 
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The Unix C Compiler in a 
CP/M Environment 

What subset of Unix version 7's compiler makes sense for CP/M? 
. by Matthew Halfant 

How much of the C programming 
language, as it exists under Bell Labs' 
version 7 Unix, can be made available 
under CP/M? To begin with, we must 
say what distinguishes Unix C from 
other implementations that follow 
the formal language definition . This 
is largely a matter of the "standard 
I/O library;' though I maintain below 
that other groups of support func­
tions must be considered as well. An 
examination of three C compilers for 
the CP/M environment (small-c, BDS 
C, and Aztec C) will give an idea how 
close the compilers actually come to 
version 7's C. 

The Formal Side of C 
For those without access to a Unix 

system, the principal source of infor­
mation on C is the remarkable book 
The C Programming Language by Ker­
nighan and Ritchie, referred to here­
after as simply K&R (see the refer­
ences) . I assume the reader to be 
familiar with this work. Appendix A 
of this book contains a formal defini­
tion of C, which is the place to turn 
for precise specifications of syntax, 
scope of identifiers, and other legal 
matters. This is not, however, the 
place to resolve a question on, say, 
the procedure for opening a file. 

C does not specify the system in­
terface: there are no built-in connec­
tions with terminals, printers, or files. 
These functions are supplied as 
library routines rather than innate 
-parts of the compiler. Presumably, 
this simplifies the task of writing the 
compiler and allows flexibility in con­
structing the I/O (input/output) inter-

+- Circle 160 on Inqu iry card . 

face. But it creates a potentially 
awkward situation: programs will not 
be portable between systems with 
widely divergent support libraries. 

For this reason, Unix supplies the 
standard I/O library that is, accord­
ing to chapter 7 of K&R, ". . . a set 
of functions designed to provide a 
standard I/O system for C programs 
. .. the routines are meant to be 'por­
table' in the sense that they will exist 
in compatible form on any system 
where C exists, and that programs 
that confine their system interactions 
to facilities provided by the standard 
library can be moved from one sys­
tem to another essentially without 
change." 

Adoption of this library is not 
obligatory; we have the example of 
Whitesrniths' C compiler, in which 
most of the standard functions have 
been renamed or redefined. The dif­
ficulty observed in moving a White­
smiths program to a Unix system 
argues for formalizing the standard 
I/O library along with many other of 
the common functions described in 
K&R. (Editor's note: Whitesmiths re­
cently released a new version of its 
compiler that will be more compati­
ble with Unix version 7.) Such a pro­
ject is the responsibility of the ANSI 
(American National Standards Insti­
tute) committee that was recently 
formed. I am not attempting to define 
a language standard here but merely 
describing the dialect of C that is 
spoken on Unix systems and devot­
ing special attention to the subset 
that can be implemented under 
CP/M. 

In the remarks of Kernighan and 
Ritchie quoted above, the terms 
"standard library" and "standard I/O 
library" are used interchangeably, 
whereas I would prefer "standard 
library" to designate the entire collec­
tion of support functions, of which 
the I/O library is a specific subset. 
Other members include the string­
handling functions (strcat(), etc.), the 
math library (sqrt(), etc.), and a 
number of system calls. Some such 
collection of functions must be stan­
dardized if convenient portability is 
to be secured. 

The Standard ' Library as Part of 
the C Language 

To illustrate the importance of stan­
dardization, compare the treatment 
of character strings in C versus those 
in PUI. The latter admits strings as 
a data type that may be assigned, 
transmitted as an argument, or re­
turned by a function. In C, strings are 
implemented as null-terminated 
character arrays. Suppose I want to 
write a utility function to remove 
blanks from a string. I want to turn 
"this is a string" into "thisisastring". 
One strategy (I don't claim it to be op­
timal) is to operate in what might be 
called a "while there's still a blank in 
the string" loop in pseudocode. The 
loop body locates the leftmost blank, 
breaks the string into the part before 
the blank and the part after, and con­
catenates the two parts. In PUI, I 
might write 

do while(index(string,' ') > 0); 
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We can 
help your 
little IBM C. 

Powerful, portable and fast, C is the language of tomorrow! 

With Computer Innovations' C86 compiler you'll have full unix­
compatible C running on your PC or other 5086/ 8088 system. C86 
is a complete implementation, with struct/union, bit fields, trig 
functions and floating point with 8087 support. 

The source code for the run-time library is included - you pay 
no royalties on programs you produce! 

C86 is only $389, or $399 with K&P. "The C Programming 
Language" reference manual . And with each order we include a 
free copy of our powerful modem/file transfer program VaMP, a 
$100 value! 

Call us toll free at 1-800-426-5248. We'll help your PC "(" the light! 

VISA Iv\osterCord and ANE/" accepted. 

For more information call : 
(206) 542-7611 or write Vandota: 
17544 Midvale Ave . N .. Suite 107 
Seattle. WA 98133 

unix is a trademarl~ of [jell Laboratories. 
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DATA 
THE UPPER HAND 

IN COMPUTER 
SOFTWARE. 
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i = index(string,' '); 
string = substr(string,1,i-1) II 

substr (string,i + 1); 
end; 

The concatenation operator II is part 
of the PUI language, as are the ''built­
in" functions index( ) and substr( ). 

In C I would use a similar method 
but would use the standard library 
functions index() (modeled on the 
above) and strcat(): 

while( (p=index(string," "» != NULL) { 
*p++ = "\0"; 
strcat(string,p); 

Concatenation is achieved with a 
function call; assignment, when re­
quired, is done the same way (using 
strcpy( )). As a C programmer, I come 
to regard functions like index() and 
strcat( ) as parts of the language, as is 
the case with their PUI counterparts. 
Of course, they are not really parts of 
C as defined in Appendix A, but they 
do belong to Unix C, and I would ex­
pect to find them accompanying any 
C compiler advertised as Unix ver­
sion 7 compatible. 

What Is Meant by "Unix CIt? 
My intention is to use the phrase 

"Unix C" suggestively, rather than 
definitively, to encompass those fea­
tures commonly used by C program­
mers in the Unix environment. To 
me, the Unix environment involves 
more than the union of C and the 
Unix standard library; it also includes 
certain system interface conventions, 
such as I/O redirection and the han­
dling of command-line arguments. 
Such conventions become as indis­
pensable as the standard library 
itself; thus, we begin our programs 
with 

main(argc,argv) 
int argc; 
char *argv[ I; 
{ 

and take advantage of getchar() and 
putchar( ) when writing filters that can 
be tested at the terminal before being 
applied to files or embedded in a 
pipe. 



Where Is the Standard Library 
Defined? 

K&R explicitly decline to describe 
the standard library in its entirety; 
moreover, several of the functions il­
lustrated in the text differ in minor 
ways from those currently used. For 
example, the memory allocation 
function alloe() is named malioe() in 
version 7 Unix. A less trivial depar­
ture concerns the function index() : as 
shown on page 67 of K&R, it returns 
the integer index of the located sub­
string (or -1 if none is found); under 
Unix version 7, index() returns a 
pointer to the located substring (or 
NULL if none is found). There are 
other inconsistencies of this kind. 

The authoritative source for stan­
dard library definitions is Volume 1 
of The Unix Programmer's Manual, 
which has recently been published in 
book form (see the references). This 
volume is divided into several sec­
tions, of which the ones on system 
calls (section 2) and subroutines (sec­
tion 3) are relevant here. They enu­
merate the functions that may be in­
voked from within a C program, and 
thus comprise what I would speak of 
as the "standard library." 

The special set of subroutines nor­
mally known as the "standard I/O 
library" consists of those items in sec­
tion 3 denoted by the letter S, as in 
SCANF(3S). A separate description of 
the standard I/O library can be found 
in Volume 2 of The Unix Programmer's 
Manual, a companion volume to the 
one mentioned above. Chapter 17, on 
Unix programming, is a tutorial along 
the lines of chapter 8 of K&R, but it 
covers additional ground. An appen­
dix to that chapter, titled "The Stan­
dard I/O Library:' contains a list that 
differs slightly from the conventions 
of Volume 1. For example, the listed 
function system() is not considered 
part of the I/O library in Volume 1. 
The same is true for the memory­
allocation functions (see MALLOC(3)); 
what's more, the Appendix uses the 
name efree() in place of free(). 

Sections 2 and 3 Seen as One 
Collection 

Any operating system defines the 
interface that programmers must use 

in accessing system resources. For 
Unix, these are the system calls of 
section 2; they are analogous to the 
BDOS (basic disk operating system) 
calls of CP/M. The subroutines of sec­
tion 3 provide a higher level of ser­
vice to applications programs and are 
considered distinct from the system 
calls (by the systems programmers, at 
least). But this distinction, however 
relevant in the Unix domain, com­
pletely evaporates when we consider 
transporting the functions to CP/M, 

)I~ 
AIARI 

for they must there be implemented 
as subroutines based on CP/M's own 
system interface. 

Consider an especially important 
example: the low-level I/O interface. 
CP/M's view of reading and writing 
files is based on 128-byte logical sec­
tors. Unix supports a more flexible 
approach: there are system calls to 
seek to an arbitrary byte boundary, 
and there to read or write an arbitrary 
number of bytes. These functions­
Iseek(), read(), and writer )-can indeed 

OI(l DATA 

All Prices Subject To Change 
COMPUTERS PRINTERS 
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580-10 - $4695 586-10 - $5698 
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be replicated under CP/M, but there 
they are higher-level functions on an 
equal footing with any member of the 
standard library. 

What Portions of the Standard 
Library Make Sense for CP/M? 

Browsing through the available 
functions can help us to assemble a 
wish-list for CP/M. Naturally we can 
omit functions that deal with process 
management, such as fork( ) and wait( ) 
(described in chapter 17 of Volume 2). 
We can also dispense with func­
tions-such as mknod(), for making 
new directories-that address incom­
patible aspects of the file systems. At 
the other extreme are functions 
whose suitability is clear, and we take 
these up before proceeding to the 
gray area between. 

The liD library: The standard I/O 
library is first on the list of things to 
include. (An exception, POPEN(3S), 
pertains to process communication 
and is therefore inapplicable.) Along 
with these subroutines, I am in favor 
of including the low-level functions 

BROTH ER HR·1 
Leiter quality daisywheel p rinter 
16 CPS, bi-d irectional. friction fced, 
parall el interface. Super value $749 

. . . . . . . . $189 
.. S119 

COMRE X CR·' 

open(), ereat(), Iseek(,), read(), write(), 
elose(), and unlink() . This set is more 

. convenient to use for byte-random 
access to binary files than are the buf­
fered functions fread(), fwrite(), and 
fseek(); and, fopen(), unlike open(), 
does not provide access for both 
reading and writing at one time. Be­
sides, unlink() is needed in any case. 

The mathematics library: The 
mathematics library can, of course, 
be included. This consists of double­
precision trigonometric, logarithmic, 
exponential, and hyperbolic func­
tions as well as the less familiar 
Bessel functions. The function pow(x,y) 
is equivalent to exp(y*log(x)) and com­
pensates for C's lack of the exponen­
tiation operator that in FORTRAN 
allows writing simply x**y. Some 
lower-level functions are also conve­
nient to have, such as frexp() and 
Idexp(), which provide separate access 
to the significand and exponent of 
doubles. 

String and Character Handling 
Many programmers who could live 

Leiter qual ity daisywheel printer. 
16 CPS. bi-direct iona l, proportional 
spacing, super/sub script, underline, 
bold facD. 65d8 qu ie t operation . 
Paral lel. . . .... .... S699 

OYN AX OX· IS 
17 CPS daisywheel printer, bi-direc· Ne wt Leuer quality daisywheel 
Iio nal, Parellal. , .$759 printer with 2-color printing , LOllic 
Serie l Inte rfece , ,$799 seeking, bi-dl rec tlona l, proport iona l 

.. $119 spacinll, graphic & bold printing, 

without the mathematics library 
would not accept omission of the 
string functions, streat(), strneat(), 
index(), rindex(), and so on (see 
STRING(3)). Note that, as already in­
dicated, some of the definitions do 
not agree with those given in K&R. 

The character-classification macros 
-isalpha(), isupper(), and so on-are 
normally provided in the include file 
<etype.h> (the angle brackets specify 
a standard directory in which include 
files are normally found). I find no 
mention of toupper() and tolower() in 
Volume 1, although they are included 
in the cited appendix of chapter 17, 
Volume 2 (and are, indeed, present 
in etype.h). Actually, these functions 
are somewhat troublesome because 
their original formulation is, taking 
the first for illustration, 

#define toupper(e) ((e) + 'f\ - 'a') 

which mutilates nonletters and must 
normally be preceded by the test 

if (isalpha(e)) . .. 
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A common, though questionable, 
practice is to alter the definition to in­
corporate the test: 

appropriate for CP/M. The format for 
execl() is 

main(argc, argyl is itself called.} Here 
argv is a null-terminated array of char­
acter strings; argv[Oj, argv[1J, . . . is the 
same as argO, arg1, .. . above. 

#define toupper(c) ((c) >= 'a' && (c) < = 'z' ? 
(c) + 'A'-'a' : (c)) 

execl(name, argO, arg1, . .. , argn, 0) 
char *name, *argO, *arg1, . . . , *argn; The function execl() is adopted by 

BDS C and Supersoft C, but in an in­
compatible form. The term argO (ad­
mittedly superfluous under CP/M) 
is omitted, and the list begins with 
arg1 immediately following name. An 
alternative would be to replace the 
name execl( ) with another; for exam­
ple, chain() . 

Of what I've seen, only the Code 
Works Q/C version 2.0 compiler re­
tained the original toupper() and 
tolower() and added new functions 
chupper( ) and chlower(), which do the 
right thing. 

Memory allocation, program exit: 

Here name is the complete path name 
of an executable module; argO is a 
repetition of name as it would be 
typed from the default directory, and 
arg1 through argn are command-line 
arguments to be supplied to name. To 
quote a charming illustration (from 
chapter 17 of Volume 2), The Unix "system" function: Im­

plementing the Unix library routine 
system(string), which causes the system 
to respond as if string were typed at 
the command level, is a real chal­
lenge. The difficulty is in making the 
program resume after the call com­
pletes. The effect is similar to that ob­
tained using overlays, but the flex­
ibility is greater because no special 
preparation is required for the called 
program. Supposing you can achieve 
this much, will addressing string 
directly to CP/M's Console Com­
mand Processor be satisfactory, or 

The memory-allocation functions­
malloc( }, free( }, sbrk( }, etc;-appear to 
be as natural under CP/M as under 
Unix. Most of the implementations 
I've seen are based on the one 
worked out at the end of K&R, 
chapter 8; they adopt the names 
alloc( ) and free( ) given there. Another 
easy transplant is the function exit( ), 
along with its companion _exit(), 
which neglects to close all open files. 

execl("/bin/date", "date", NULL); 
execl("/usr/bin/date", "date", NULL); 
fprintf(stderr, "Someone stole 'date' \n"); 

If you don't know the number of 
command-line arguments in ad­
vance, the form 

execv(name, argYl 
char *name, *argv[ j; 

Program chaining: Several Unix 
system calls support program chain­
ing; of these, execl() and execv() are 

may be used. (This is similar to the 
convention by which the function 

DEVELOPMENT HARDWARE/SOFTWARE 
GTEK MODEL 7128 EPROM PROGRAMMER P-----. .~ .. ~ 

• Microprocessor based intelligence for ease of 
use and interface . You send the data, th e 
7128 takes care of the rest. 

• RS-232 interface and ASCII data formats 
make the 7128 compatible with virtually 
any computer with an AS·232 serial inter­
face port. 

• Auto-select baud rate. 
• Use with or without handshaking. 

Bidirect ional Xon/Xoff supported. 
CTS/ OTR supponed. 

• Devices supported as of DE C 82. 
NMOS NMOS CMOS EEPROM MPU'S 
2758 2508 27C16 5213 8748 
2716 2516 27C32 5213H 8748H 
2732 2532 C6716 X2816 8749 
2732A 2564 27C64 48016 8741 
2764 68766 12816A 8742 
27128 8755 8751 
27256 

• Reed pin compatible ROMS also. 
• Automatic use of proper program voltage 

based on type selected . 
• Menu driven eprom type selection , no per­

sonality modules rAquired. 
(40 pin devices require adapter) 

• INTEL, Motorola and MCS·86, Hex formats. 

~~~~~~~~tro~~a~~e~lll l~f~~~a~haSnd~e:~t. ro. 
• Inlerupt driven type ahead, program and 

verify real time while sending data . 
Program single byte, block , or whole eprom. 
Intelligent diagnostics discern between 
eprom which is bad and one which merely 
needs erasi~g . 
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• Verily era sure and compare commands. 
• Busy light ind icat es when power is being ap­

plies to program socket . 
• Complete with TEXTOOL zero insertion 

force socket and int egral 120 VAC power 
supply . (240 VAC/50HZ available also) 

• High Performance/ Cost ratio . 
• •• Model7128 PRICE $389.00 ••• 

MODEL 7128 SOCKET ADAPTERS 
MODEL 481 allows pro gramming of 8748. 
8749, 8741 , 8742 sin gle chip processors. 

. Price $98.00 

MODEL 511 all ows programming th e 8751 . 
Intel's high powered single chip processor. 

Price $174.00 
MODEL 755 allows programming the 
8755 EPROM/IO chip 

Price 1135.00 
MODEL 1128/24 . budget version of the 
7128. Supports 24 pin parts thru 32K only . 
Upgradabl e to full 7128 capaci ty . 

Pric. $289.00 

Non· expandabl e, very low COst mod els ava il · 
able for specific devices. 
MODEL 7128·L 1 for 2716 only $119.00 
MODEL 71 28·l2 for 2732 only S209.00 

Also availabl e from stock : 
Eprom Erasers UVP model DE ·4 . . $ 78.00 
Avocet Systems Cross Assemblers $200.00 
AS·232 Cable Assemblies . . . ... $25.00 
Programmable Devices . . . . . . . . . . call 
Completa development systems . $3240.00 

Post Office Box 289 
Waveland, Mississippi 39576 

(601) 467-8048 
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ZX FORTH 
for ZX81 and TS1000 
Simplicity of BASIC with the speed 

of machine code! 

A complete implementation of the FORTH language for the 
ZX81 and TS1000 computer. FORTH'S most distinctive 
feature is its flexibility . It can turn your computer into a " word 
processor" . The basic unit is the WORD - the programmer 
uses existing WORDS to define his own which can then be 
used in further definitions. This makes program development 
much faster than other languages. FORTH is an interactive 
compiled language that expands the capabilities of your own 
ZX81/TS1000 . Programs run up to 10 times faster than 
BASIC. The more programs you have written, the more 
words, therefore you. can draw on those for further programs . 
FORTH is supplied on cassette and is accompanied by a 56 
page users manual and an 8 page editors manual. 

(In Canada $39.95) Z43 $29.95 

NEW! 
Write for your FREE 

ZX81/TS1000 Catalog 
today! 

Tiny Logo ~. 
Teach your Childre~ ~ 

programming skills through 
a computer graphics language. 
It' s fun and easy 100! $19.95 

Order toll free 1-800-833-8400 
N.Y. (716) 874-5510 

In Canada order toll free 1-800-268-3640 
Have your VISA or MASTERCARD ready! 

GLBDSTOnE1WrELECTROn,cs 
1585 Kenmore Ave., Buffalo, N.Y. 14217 

In Canada : 1736 Avenue Rd .. Toronto. Onto M5M :1V7 
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PLATO EDUCATIONAL COURSEWARE 
BRINGS NEW EXCITEMENT TO LEARNING. 
If your kids think serious education 
has to be dull, wait until they use 
Control Data PLATO® educational 
courseware. 

With PLATO courseware, children 
can learn by competing against them­
selves; by interacting with stimulating 
graphics that keep them motivated. 
They see their progress, and find real 
excitement in achievement. 

PLATO courseware is being used in 
classrooms across the' nation. Now 
you can bring this quality education 
home. You'll find PLATO lessons 
at selected retail outlets where 
quality software is sold. 

For the Apple II Plus 
and Apple lIe, the 
TI 99/4A or Atari 800. 
The selection includes 
elementary Math lessons 
in Basic Number Facts, Whole 
Numbers, Decimals and Fractions. 

Through such computerized activi­
ties as "darts" and "pinball;' PLATO 
makes learning math almost fun. 
Foreign Language lessons use the 
popular hangman or pyramid game 
concept to help teach French, German 
or Spanish in a way that holds and 
builds interest. 

Our Computer Literacy lesson pro­
vides a perfect introduction to the 
computer age for kids and novices. 

For Apple II Plus and Apple lIe. 

Our Keyboarding lesson shows 
children and adults how to use a key­
board to enter data into the computer. 
Developed in cooperation with 
Gregg-McGraw Hill. 

Widen your child's world. 

See the growing library of PLATO 
educational courseware at 
selected retail outlets. Or for 
information and a free PLATO 
educational courseware 

catalog, call toll-free 
800/ 233- 3784. Or write: 
Control Data Publishing 
Co., P.O. Box 261127, 
San Diego, CA 92126. 
In California call 
8001233-3785. 
Warranty available free from Control Data 

Publishing Co., 4455 E.stgatc Mall. San Diego. CA 92121 

PLATO <52> 
CONTR..OL DATA 

PUBLISHING COMPUTER-BASED EDUCATION 
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Sotne people drive 
flne Gertnan tnachines to work. 
Sotne 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 . 
highways, it is in America's business offices that its future 
holds the most promise. 

The BASIS 108 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 detached keyboard is a work of art and practicality. 
Ughtweight and low profile, it features a full one-meter cord 
for comfortable operation on your desk - or your lap. There's 
a full 128-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. For special applications, you can also 
custom map the keyboard with a simple exchange of ROMs. 

And there's more. RGB and composite NTSC or PAL 
video. Keyboard-selectable 80-or 40 -column display. 

High resolution color graphics. Parallel and serial printer 
interfaces. Easily accessible outbo'ard I/O connectors. Six 
Apple II-compatible card slots for peripherals expansion. 
Even a two-inch alarm or music speaker. 

The BASIS chassis is cast aluminum, eliminating heat 
and RFI interference problems. And there's plenty of room 
for internal expansion to include hard disk drives and 
other peripherals. 

The BASIS 108. 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 108. A computing machine finely tuned to handle 
the fast tracks of business today. Call your BASIS dealer for 
a test drive. Or call toll free in the U.S. (800) 222-06 26. 

INCORPORATED 

5435 Scotts Valley Drive 
Scotts Valley, CA 95066 
(408) 438-5804 TWX: 910-598-4 512 

CP/ M" is a registered trade mark of Digi tal Research, Inc. Apple II" is a registered trademark of Apple Compu ter, Inc. P-Jscal™ is a trademark of the Regents of 
the University of California at San Diego. LOGO'" is a trademark of Logo Computer Systems, Inc. 
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would an intervening interpreter 
with sophistication approaching that 
of the Unix shell be preferable? 

Some powerful utilities: There are 
some Unix utilities that are worthy of 
reproduction. The generic sorter 
qsort() and the random-integer 
generator rand() are examples that 
belong in this category and will be 
familiar to BOS C users. More am­
bitious efforts are required to dupli­
cate the routines supporting 
arbitrary-precision integer arithmetic 
(see MP(3X)), database management 
(DBM(3X)), or encryption (CRYPT(3)). 
They'd certainly be nice to have. 

It is useful to have a 
uniform and portable 
means for reading a 

real-time clock. 

System clock: Many CP/M users 
employ a real-time clock (not, alas, 
for time-stamping files) . It would be 
useful to have a uniform and portable 
means of reading such a device; the 
Unix approach provides a reasonable 
model. There are the system calls 
stime() and time() for setting and 
reading the clock; time(O) returns a 
long int equal to the elapsed seconds 
since 00:00:00 GMT (Greenwich 
Mean Time) January 1, 1970. Unix 
also provides a set of library routines 
for converting this to more familiar 
formats; for example, if t is the value 
returned by time(O), then gmtime(&t) 
returns a pointer to a structure that 
looks like this : 

struct tm { 
int tm_sec; /* 24-hour clock */ 
int tm_min; 
int tm_hour; 
int tm_mday;/* day of month, 1 to 31 */ 
int tm_mon; /* month of year, 0 to 11 * / 
int tm_year; /* year - 1900, e.g. 83 for 

1983 */ 
int tm_wday; /* day of week, Sun=O, 

Mon=1, ,,. */ 
int tm_yday; /* day of year, 0 to 365 */ 
int tm_isdst; /* if !=O, daylight savings 

time in effect */ 

• 

One call to the ITM experts get s you the 
right software at the right price 

. . . in less than 20 minutes. 
Expertise and low prices are just two reasons 

you should call ITM first . 
For complet e information and the 8 other 

reasons call toll free today. 

We make software buying simple. 
800-334-3404 

IN CALI FORNIA CALL 

415-284-7540 
ITMTM 

Circle 197 on Inquiry card. 
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"The Portable Office" 

FREE 
$4,000 Worth 
of Software 

COLUMBIA VP Portable Computer 
Fully compatible with IBM-PC: 128K ROM standard, 8088 
CPU. socket for 8087 numeric processor . 2 Floppies 640 KB , 
serial & parallel ports. DMA, 1 IBM-PC compatible expansion 
slot. Keyboard, 9" screen w / full graphics built-in . AND , 
$4,000 WORTH SOFTWARE INCLUDED FREE: 
MS-DOS, CP/M-86, BASICA, MS-BASIC , Perfect Writer, Per­
fect Speller, Perfect Filer, Perfect Calc, Fast Graphs, Home 
Accountant Plus, Macro Assembler, Asynchronous Com­
munications support, Columbia Tutor, Diagnostics Package, 

and Space Commanders! 

Nationwide Service (BELL & HOWELL) 
Whether you need. a portable computer or not. this package 
represents OUTSTANDING VALUE for $ 
LIST .. . . . . . . . .. $2,999 .. . .. . ... . CALL 
PIED PIPER Portable Computer 
First truly portable computer which comes with a built-in 
quad-density Floppy (1 MB unformatted, 5'/4' ) , 64K RAM , 
full-size keyboard, includes CP /M , PerfectWriter, Perfect­
Speller, PerfectCalc and PerfectFiler. Serial & parallel out­
puts . No monitor, but can use external monitor OR connect to 
your own TV (RF modulator built-in) or use optional built-in 
modem (300 Baud auto-dial / answer) . WEIGHS ONLY 12.5Ib , 
and small enough to carry daily from your home to the office 

(4"x20"x11") LIST ... $1 ,296 $ CALL 
RITEMAN Dot-Matrix Printer 
Small enough to fit in your briefcase 
(2 7/8"x14"x10 9/16", 11 lb .) , yet prints 
80/132 col. AND full dot graphics (9 x 9 
printhead) at 120 CPS on standard, 
untreated paper! Adjustable tractor 
and friction feed standard . Empha­
sized characters, double-strike, italics , 
superscript & subscript , continuouS ..... -
underline and, of course , compressed 
/expanded characters. 1 line buffer, 
parallel interface standard, serial op- $ CALL 
tional. LIST .. $499 
SPECIAL INTRODUCTORY OFFER! 
Buy a ColumbIa VP portable computer at list, and get a RITE­
MAN prInter for only $1.00 morel 

GRAP~~~~R$l ,999 
• ABC terminal with full vector & char. 

graphics IN 8 COLORS! 
• Morrow Micro-Decision processor . 

1 Floppy , CPIM 
• Nation-wide service 
Software package: PILOT CP 1M Overlay 
for novice ease-of-use , WordStar , Loqi­
Calc. BASIC. GRAPHICS module .. ' add 
Second Floppy and Data Base program: add $399 
Double-s ided Floppies add $699 . 
Morrow Micro-Decision wi 0 color terminal .. · 

F~EE SOFTWARE CONSULTATION 
~Imfl~ ~all (7.14) 783-3234. To place an order call 
W~;I ~e,i ree lin he 18001845-5555. If we don't have it 

you were to get ill Either way, you win! ' 

IBM PC (MS-DOS) 

list 
A Tt Power for PC DDS 75 
ATI Power (WordStar) 75 

Supercalc 75 
MBASIC 75 
Multiplan 75 
Visicalc 75 
dB Power 75 
EasyFiler 75 
EasyWriler II 75 

Versa Form 389 
BSTAM 200 
Target Fin. Model 325 
Condor I Database 295 
Condor III Database 650 
Home Account. Plu s 150 
1st Class Mail 124 
Property Management 495 
Write on 129 
Rea l Estate Invest. 129 
Random House Thes . 150 
Money Decisions 199 
lORK I. II. III 39 
Dead line 39 
Star Cross 39 
PC Text .100 
Window 150 
Wordtrix 34 
Joysti cks (Krall Sys) 69 
Spellbinder 495 
Mince 175 
Final Word 300 
Scribbl e 175 
Cross Talk 195 
StatPack 495 
The Word Plus 150 
The Personal Investor 145 
RM /COBOL 950 
RM/COBOL Runtime 250 
Job Cost System 495 
File Manager Plus 149 
Advanced Visicalc 400 
VisiWord 375 
VlslSpell 225 
Vlslca lc 250 
Desktop Pl an 300 
Visioex 250 
VlslTrend /Plot 300 
Bus. Forecast . Models 100 
Move-It 150 
Multiplan 275 

CP/M 86 
Random House Thes. 150 
Spellbi nder 495 
SP/ Law 125 
Benchmark 499 
BSTAM 86 200 
Move-It 150 
DBASE II 700 
Level II COBOL 1600 

APPLE 
Games 
Cannon Ball Blitz 
Eggs It 
Frogger 
Kamikaze 
Master Type 
Olympic Decathelon 
Robot Wars 
lork I. II & III 
Wizardry 
Serious Stuff: 

35 
30 
35 
35 
40 
29 
40 
40 
50 

PFS Pers File System 125 
PFS : Pers . Rep. Sys. 95 
Eduware (all) 
Visicalc 3.3 
Desktop Plan 3.3 
Advanced Visicalc 
(App le II I) 

Mod ifiable D/base 
DB Master 

250 
250 
400 

80 
229 

Your 
Price 

54 
54 
54 
54 
54 
54 
54 
54 
54 

2BB 
144 
253 
212 
468 
104 
89 

345 
89 
94 

109 
144 
29 
29 
29 
70 

109 
25 
49 

274 
160 
215 
159 
149 
359 
lOB 
99 

684 
179 
359 
109 
309 
293 
176 
189 
229 
2t9 
229 

79 
99 

219 

109 
269 
90 

359 
149 
99 

469 
1059 

25 
21 
25 
27 
27 
23 
24 
27 
35 

80 
80 

Call 
169 
169 
315 

59 
160 

Word Processor: : 
Words tar (reg. CP /MO 495 
Spellstar . 295 
Mailmerge 295 
Super Sort 195 
BONUS PACK 990 
(Includes: Wordstar 
& M/mergel 

300 
180 
180 
180 
455 

Word Handler 199 139 
CP/M (Most Formats) 

CP+ 150 109 
Random Hou se Thes . 150 109 
dPATCH 195 129 
MicroLib File Lib 295 195 
A TI-Pwr. for CP /M 75 54 
dB POWER 75 54 
Wordstar Power 75 54 
SuperCalc Pow er 75 54 
MBASIC Power 75 54 
MultiPlan Power 75 54 
dBASE II 700 Call 
Financial Planner 700 499 
Boltom Line Stra\. 400 2B9 
BSTAM 200 144 
Card box 245 174 
Roots/M 195 137 
PlannerCalc 99 74 
Target Fin . Modeling 325 254 
Palantir Word Proc. 425 309 
FMS-80 995 599 
Ci tation card file 250 169 
Supervyz t50 90 
Micro B+ flBASIC 260 209 
Micro B+ flMBASIC/ 260 209 
COBOL 

Smart Key 60 
Smart Pr int 35 
QuickScreen flBASIC 149 

MBASIC. dBASEIl 
FMS80 

dGRAPH 295 
dUTIL 99 
Qu ickcode 295 
Agri-bus. Sollware 3500 
Pro I. Time Acc\. 595 
SuperFi le 195 
lORK I. II. III 49 
Deadline 59 
Star Cross 49 
Mathemagic 99 
Pascal l 450 
Pascal Bl (bus ver.) 450 
Spell binder 495 
Final Word 300 
Benchmark 499 
Benchmark mailis t 250 
CIS Cobol 850 
FORMS 2 200 
FORTH 79 
CROSSTALK ~ ~~ 
l iP (C or M-BASIC) 160 
l iP for both C- and 225 
M-BASIC 

Stat Pack 495 
Th e Word Pl us 150 
Textwriter III 125 
Datebook 295 
Mi lestone 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/Oecode tOo 
Diagnostic II 125 
Term II 200 
Disk Doctor 100 
Di sk Edit 100 
Scratch Pad 295 
Move-II 125 

46 
28 

123 

217 
B4 

214 
1995 
439 
117 
36 
42 
36 
74 

378 
37B 
274 
219 
359 
179 
612 
144 
t09 
153 
t04 
142 

357 
lOB 
108 
229 
229 
360 
32 

179 
297 
t79 
419 
284 

94 
214 
18~ 

74 
89 

t44 
72 
74 

209 
94 



. T,g-JOR PRICE, 
NO COMPUTER 
SHOULD BE 
WiTHOUT ONE! 

. lali . ,ntel1actS all com· 
llalsy·wheel. lenel ~lllel~node!S at same low 
puwrs Serral & pa a t8 print.wheeIS- only 
price. No less tMn ONLV~ 

:. ~" Ihe iea!u;es ~I EPSOIH T PIU~Nb~'~k$PCAi.L!li 
tinuOU5 undClllne lIst S499 ...... . 

Special: New prices I 
TOO LOW TO ADVERTISE . . 

NEW LOW PRICESI 

-
.~;;.~jj:::::~:;~:::5J. '~~ 

Advanced co lor graphics. 
16/8 bit. 128K RAM 
I I MByie Hard Disk 
List 55495 .. .... .. .. S CALL 

EAGLE·PC- Fully IBM-Com­
pat ible. Delached keyboard 
105 keys. 24 user-defined 
EAGLE-PC- l floppy - List 

$695 each. list $849 . 

NEW: Tractor tor TP-1 '$129 
.. i ge Even bene. buy 

GEMtNt.15 slmila. bul15 caffa ONLY 5 CALL!!! 
LisI5649 .. ....... .... ·· · ......... .. 

51995 ___ • • • SCALL 

two floppies EAGLE-I600-Uses 8086. 

COLUMBIA 1600 accepts all 
IBM boards. reads all IBM 
soltware. 128K. 8 expan· 
sion slols! NEW: S3.000 
FREE SOFTWARE: SCALL easy retro-fl\.. .. .. ........ · .. .. .. · 

TRANSTAR COLOR PRINTERI SCALL 

mann-Tallv MT-1601. 
Mannes II these features: se rial AND 
No otller printer can m~tc1~~ cps standard , dot graphiCS 
parallel inputs standar , amming standard . heavy-
standard . front-p a~~IAt~~~ tNCLUDED _ .. _ ... $CALL\!\ 
duty construction. 601 I s LETIER-QUALITY 
MT 160 L: all features of MT-1 p u 
printing at 50 cps . .. .... .... .. _ ....... $ CALL!!! 
Exceptional buy .......... ·· .... 

BUY OF THE MONTH 
~AGLE II 64K RAM , supe rb display, d edicate d 

' :...-:::=:::::;;;;_;;;;:" o rd Processing keys. Spe ll- Binder Ultra-
~ C a lc, CBASIC, CP/ M , 1 Flo ppy 390KBy te 

LIST .... $2,999 ... $ CALL 
EAGLE 10 MByte H ard Disk 

color board $CALL faster than IBM-PC SCALL 

CORONA PC 
The quali ty you expect from Corona - at a 
pri ce you can afford l 128 K RAM slandard. 
2 Floppies (320 KB each) or 1 Floppy and 
10MB in ternal hard disk . 4 expansion 
slots. 83-key keyboard. serial & para llel 
ports. High-resolution graphics standard 
(640x325 pixe ls)1 Both MS- DO S and CPIM 
86 included. GW-BASIC. GSX graphics 
soft ware and word processor standard. 

LI ST .. ..... .. . $2 ,999 .. SCALL 

List $2495 .... $ CALL fo r SPECIAL PACK-

AGE DEAL r.-------------.. TAXAN COLOR MONITOR 
~ F~II Ye.ar Warranty, Displayed and sold at our Showroom, AM DEK 12" Amber ..... . .......... SIti9 

altonwlde service (Be ll & H o w e ll) 12210 Michigan Ave ., Grand Terrace, CA: AMDEK CO LOR III RGB ...... . ..... S382 

MICRO-DECISION Zenith RGB hi-resolution RGB ...•. S524 

3M FLOPPY DISKETTES 
Best Prices in the World 

SOFTWARE SPECIAL 
SELECTOR V 2nd GENERATION 

OATA-BASE 
More Powerlul More Flexable 

• Built -in capabili ty 10 extracl inlormation 
Irom up 10 6 Oala·liles simultaneously 
to genera Ie a sin91e report I 

• Full-Screen Editor inlegral. allowing Free 
creation 01 Oala. Enlry Screens wi th no 
additional softwarel (No need for Quickcode 
or similar software) . 

• LOWER PRICED: Lisl $900 
(Compare wilh DBase plus 
Quickcode) . 

SPECIAL OFFER: Selector V Demo. 

PGS hi-res. 12" RGB ....... . .... . .. S645 
by MorrDw Designs NEC 12" RGB hi-res ..... . .. . . . . . • $ CALL 

Perfect . 
desk-top computer: 
• Z·80. 1 Floppy slandard. 2nd optional, Optional 
lerminal. or use your own . • CP/M with user friendly 
" shell." • WordStar, Spell Checker, SpreadSheel. 
Microsofl Basic-80 & BASIC. List 51195 to 81790, 
Limited Quantity CALL For Availability. 
NEW: Now wilh double· sided double·density Flop­
pies (800 KB storage), and with Data Base Manage-
ment SoHware . ... . ...... CALL For Availabilityl 

NEe 
APe 

Extremely sophisticated 
graphics and color display 
(1024xt024 pixel) 16-bit 
(8086!). 128K slandard. expandable to 256K. 1-28" 
Floppies 1 MEG each (run any CP/M program avail­
able on 8"). Detachable keyboard. Inlegral monitor 
(monochrome/color). Exlensive sohware. 
HOI Monochrome. 1 Floppy . . List $3298 
H02 Monochrome, 2 Floppies . .. . ... . List $3998 
H03 Color monilor, 2 Floppies .. . List $4998 

CALL for appointment 

INTERFACES & MODEMS, ETC. 
Hayes Modems .... . .. . . ..... . .. S CALL 
MICROFAZER pr inter buffer . ..... . SI39 
ALL QUADRAM BOARDS .......... SCALL 

TYM AC printer-adapter f /A PPLE ... S89 
GRAPPLER ... .... . .... ... . .. .. . .. SI29 

DOT-MATRIX PRINTERS: 
Okidata 83A 132 col. (s/ P) . ... . .. . 5649 
Okidata 84-P 200 cps. & 50 cps . . .. S994 
Ok idata 92 . just released . ..... .. 5 CALL 
NEW: Cut Sheet Feeder lor 

Ok idata 84 ..... . .............. $ CALL 
IDS Microprism: serial and parallel inpuls. 
two pr inting speells and printing 
Qrades: Draft/ Correspondence .. . S519 

Letter·Quality Printers: 
FU~it su 80 CPS (I) ........ . ..... . $2289 
NE 3510 33cps serial . .......... SI449 
DI ABLO 620 25cps. ser . .... . .. .. . St094 
DaisyWr iter 200. 48K bufferl .... .. SI023 
TRANSTAR. emu lales Diablo 
parallel ...... .. . ...... .... : . .... . $699 

TOSHI BA 1350. heavy-duty. .. $1649 
QUME NEW SPRINT II 40 cps 
LI ST S1681 .. ..... . . .. . ... .. . .. . S CALL 
OLYMPI A ES 100KRO El ectronic 
Typewri ter/Printer 17.5 CPS .- s/p SI 150 



localtime(&t) returns a pointer to a 
structure of the same kind, but with 
local time instead of GMT. Finally, 
the function asctime() accepts a 
pointer to a tm structure and retur~s 
a string of the form 

Wed Apr 13 21:13:30 1983 \ n \ 0 

It would also be nice to have available 
the date command (described in sec­
tion 1 of Volume 1), which elicits a 
string in this format; or which, if 
typed with an argument, is used to 
set the system clock, as in 

date 8304132113.30 

which sets the date shown above. 
Users who do not already own a real­
time clock may find timet ) and stime( ) 
convenient primitives, for a count of 
seconds can be m;;tintained using 
simple hardware (or no new hard­
ware at all, if interrupts are available). 
Owners of real-time clocks might 
prefer that localtime() had been the 
primitive function because it seems 
silly to have to implement time() by 
reading a date that is then converted 
to seconds since 1/111970, only to 
hand this back to localtime( ) to get the 
date again. However, the conversion 
to seconds is no big deal, and the 
transformation is a useful one to 
make in any case. Many interesting 
problems, from appointment sched-

uling to keeping track of the planets, 
involve computing the duration be­
tween two points in time; this is a far 
more natural operation when those 
points are represented as . elapsed 
seconds from a common epoch than 
when they are encoded in the 
asctime() type format that is admitted­
ly more suitable for display. 

Difficulties Acknowledged 
Functions like sin() or strcat() are 

clearly indifferent to the operating 
system under which they are in­
voked; translation from Unix to 
CP/M will be an issue only for func­
tions that call on the Unix system in­
terface. As I stated earlier, system 
calls that deal with concurrent pro­
cesses, or that depend too intimate­
lyon the structure of the file system, 
will be inappropriate for CP/M. The 
difficult ground occurs with Unix 
functions for which an analogous, 
but not identical, service makes sense 
for CP/M . For example, chdir() 
changes the default directory under 
Unix and could be used under CP/M 
to log a different drive or user num­
ber. Likewise, the Unix system calls 
access( ) and stat( ) retrieve information 
about a named file and could be 
mapped into CP/M lookalikes. The 
appropriateness of doing this is part­
ly a subjective matter; you may feel 
comfortable with the identification, 
or the analogy may seem strained by 

State-of-the-art. $19.85) 
~~_ Filter (for Just OURTRS-80, IBM P.C., DEC VT 100 Vauco \C'S VIDEO ALTER AND Y . . Filter. We designed It 

TM Per1eet Match: PA~ELGR:U~~.R .T . dis~lay like th: :~t~::g~~r;~~. i~~~~ed wit\~fr~~~~~d s~~~ld 
No other vi~eo t~~:~ ~~;~~~:lsY - not iust i~;;~~'t~~tr~ad~b"ity OIWYhOUt:sd~~~~ ' t~~~ilter is easy tpOa\~' 
specilically ,or raphic improvem d by rellectlOn.. a . 't $19.85, postage . 
glare coatin~'e~sra~~~~r:e~ background u~s~~~~~r~fford, with a pnce d

tag ~~I~:e state 01 the art. InQuire 
out on a pro . tabs and even e uter age an up 
stall with sell.adhen.ng brou~ht video IiIterS into \he c~~~nal computers . 

the attempt to ignore the underlying 
differences of the file systems. It is 
easy to state criteria for translation­
the meaning of the function is pre­
served, and the result works well in 
the new environment. The hard part 
is judging that these conditions are 
met in specific cases. 

An example of a bad translation 
might be instructive. The system call 
unlink(), which deletes a file from a 
directory, is entirely at home under 
CP/M, and I adopted it without 
hesitation. Suppose I want to do the 
same with its companion call link 
(old name, newname), which creates a 
directory entry "newname" as a 
synonym for the already existing file 
"oldname". CP/M does not allow two 
names for the same file, but if I get 
rid of the old one, then I will have 
merely renamed the file. Should I 
coerce link() into performing the 
rename( ) function under CP/M? Clear­
ly, no. The essential idea of linking 
has been destroyed along with the 
original file name. Common practice 
is to coin the new function rename( ), 
as in BDS, Supersoft, or Aztec C. 

Other Inheritances 
Beyond the standard library, most 

of the CP/M C compilers support I/O 
redirection and the argc, argv conven­
tion for command-line arguments. 
The redirection itself is quite easy to 
achieve, but pipes are more trouble-

At panelgraphiC, wde vegned lilters lor other popu ar P • better and It shoWS. 
about our custom· eSI Ofal\On We re • 

\@jranelGrar~\t tOrp J", ,,07006 TO ORDER , CAll 800-222-0618 . IN NEW JERSEY , CALL 800-222-0617 . 
. .. on o" ,e ' W,,' C.,dwo

ll
• New 67 MASTERCARD. VISA, AMERICAN EXPRESS ACCEPTED . 

,0 HendphOno120'1 227·' SOO; TW X; 71 D-734·
43 

ALLOW 2-3 WEEKS FOR DELIVERY. SPECIAL RATES AVAILABLE FOR LARGE ORDERS . 
N.J . RESIDENTS MUST ADD 6% SALES TAX . 

154 A"",lt 1983 © BYTE Publicatlonl Inc Circle 488 on Inquiry card . 



BUS I NE S S CRAPH I CS 
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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 ... ," ... , .. ,II '" 
.,. WI ~, ~ • • , ~ WI U , Y I _ - - - - - - - - - - - -'.r: ',:: ',;,! .~ 'J: '.~ ',~: ',~~ ',!: I,~! ',:: ' ~: 

- - - - - - - - - - - -
" . II, 

know that Tally builds printers to 
lastl 

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. 
(/n Illinois 1-8C104~~OO) 

MANNESMANN 
TALLY 
Computer printers manufactured In the 
u.s. and EUlOpe for worldwide IftIfrIdtta. 
¢f .~46 on Inquiry card. 



QUALITY 

PERFORMANCE SDSvSTEMS RELIABILITY 

The Choice of Systems Integrators Worldwide! 
I 

The features you need, the quality you demand, and 
field proven with over 50,0005-100 boards sold since 
1977. 5D5ystems quality board products now backed by 
a one year warranty. 

A 

IEEE 696/5-100 BU5 
"-

v lr lr lr -v 

SBC 200 ExpandoRAM III Versa Floppy II 
$315 $650 $450 

CPU Board Memory Board Disk Controller 
• Z80A Processor, 4 • 256K Dram 

M HZ. • 4 MHZ Operation 
• Contro l up to 4 Drives 

Simultaneously 
• Serial Port 
• Parallel Port 

• Software Selectable 
Bank Switch 

• Single or Double Side 
• Single or DoublE;! 

• Includes Monitor 
. Prom 

• Ideal for use with 
Banked CP/M Plus™ 

Density 
• Includes CP/M Plus™ 

(V3.0) and "BIOS 

r---------------, I Buy the Complete SDSystems 

I 
Three Board Set with CP/M Plus™ YOUR I 

COST I 
$1295 QO I 

And SAVE 
I 
L

Price if Purchased Separately $1415 ---------------.1 
SDSystems State-Of-The-Art 
S-100 Mainframe Enclosure 
• 6 Slot Motherboard with folded 

bus architecture 
• Power supply, reset, and on/off 

are integral to the motherboard 
• Dual cooling fans 
• Compact size approximately 

4"X14"X17" 

CP/M Plus™-High Performance 
Single User Operating System 
• CP/M 2.2TM compatible-no 

modification 
• When used with SDSystems 

256K memory board speeds are 
up to 7 times faster than CP/M 
2.2TM 

• Support for 1 to 16 banks of RAM 
• High performance fil e system 

Obtain These and Other Fine SDSystems Products From: 

S100 
Div. of 696 Corp 

14425 North 79th Street, Suite B 
Scottsdale, Arizona 85260 

TELEX 165025 
Technical 602-991-7870 

Sales 800-528-3138 

FULL DEALER SUPPORT 

Visit our Showroom, Hours Monday-Friday 9:00 am-5:00 pm 

CPIM 2.2 a nd CPIM Plu s Trademarks oi Digital Resea rch , Inc. 
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some to implement, and only BDS C 
does it, so far as I'm aware. It's easiest 
to have each program run to comple­
tion and deposit its entire output in 
a temporary file, to be used as input 
by its successor. But a more foolproof 
way is to limit the output of in­
dividual programs-to avoid filling 
the disk-even though this adds the 
burden of round-robin management. 

Command-line arguments are also 
easy to provide, except for the minor 
detail that CP/M refuses to let you do 
it! There's no legal way to capture, in 
argv[O], the name by which a program 
is invoked; thus, phrases like 

if(argc==1) { 

} 

printf("usage: %s filename \n", argv[O]); 
exit( ); 

cannot be used with CP/M, Much 
more annoying is CP/M's insistence 
on mapping its command line to up­
percase; this makes it impossible to 
run a Unix C program in which the 
command-line switch -a has one 
meaning while -A has another. 

Devices as files: One of the out-
. standing features of Unix is its 
uniform syntactical manner of ad­
dressing files and devices. Some of 
the C compilers, including Aztec C, 
support this to a limited extent: the 
names can:, 1st:, rdr:, and pun: cor­
respond to the logical CP/M devices 
so named. It is legal to open the 
listing device for output: 

FILE *Ist, *fopen(); 
if((lst = fopen("lst","w")) == NULL) { 

fprintf(stderr,"cannot open 1st: device \n"); 
exit( ); 

} 

Then you can send formatted output 
to the printer: 

fprintf(lst, "The square of %d is Il/od \1\", i, i*i)', 

What is really wanted is the ability 
to incorporate arbitrary new devices 
into the file system; by writing a set 
of drivers and associating them with 
a name, I should be able to "open" 
the named device, read from it, and 
write to it using standard library 
functions. Further, writing the 
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drivers should be sufficient; I should 
not be required to recompile the stan­
dard library. 

This could be achieved in the 
following way: a standard source file, 
devices.c, could be used to house all 
device drivers, these being, for each 
device, the appropriate "flavor" of 
open(), close(), read(), write(), and 
Iseek(). The compiled form, devices.o, 
would be available on the disk for 
linking. 

We might find, in devices.c, a struc­
ture such as the following: 

struct dey { 
char *name; 
int (*open)( ); 
int (*close)(); 
int (*read)(); 

/* device name * / 
/* open function * / 
/* close function * / 
/* read function * / 

int (*write)( ); /* write function * / 
long (*Iseek)(); /* Iseek function * / 

} dev[ I = { 
{"plotter",pl_ open,noper,pl_read, 

pLwrite,noper} , 

} ; 

{NULL,NULL, NULL,NULL,NULL,NULL} 
/* mandatory last entry * / 

Finally, 
the reason 
to buy a 
computer 

EXCEL 
Software to be released in the U. S. December 1983 
through selected, supportive Distributors. 
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The function names pi_open, . . . 
would be declared ahead of the struc­
ture definition . A null function, 
noper(), simply returns 0 when called. 

The standard library function 
open( ) must be written so that a given 
name that is neither a file name nor 
a CP/M device name (e.g., con:) can 
be associated with an external device. 
If the name corresponds to entry n 
in the device array dev[ I, the file 
descriptor returned by open() is 
n+MAXFD, where MAXFD is the 
number of file descriptors reserved 
for files and the CP/M devices. The 
search loop might appear: 

for (i=O; dev[ i I.name != NULL; itt) 
if (strcmp(name, dev[ i I.name) = = 0) 

return (i+MAXFD); 
return (-1); 

The other standard library func­
tions, such as read( ), must know how 
to use this file descriptor: 

read(fd, buf, n) 
int fd , n; 
char *buf; 
{ 

if (fd > = MAXFD) 
return (*dev[fd - MAXFDI.read)(fd, buf, n); 

Restrictions Inherent in CP/M 
Beyond CP/M's mapping of com­

mand-line arguments to uppercase 
and its refusal to turn over the pro­
gram name to argv[OI, some other 
problems are hard to get around. 
Perhaps the most vexing of these is 
that CP/M denotes the end of a line 
of text by a carriage return followed 
by a linefeed. Unix employs just the 
linefeed. The problem has its origin 
in the teletypewriter code: the car­
riage return and the linefeed cor­
responded to physical actions on the 
teletypewriter; a separate newline 
code should denote the beginning of 
a new line. As it stands, both CP/M 
and Unix behave reasonably. 

I suspect that implementers must 
agonize over how to handle this sit­
uation. For simplicity, consider out­
put only: we might want to arrange 
for putc() to write a carriage-



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. 

DISKETIES 
· Kangaroo: (w/library case) 

5'14" SS/DD . ....... . ............ $21 .35 
5 'I.' DS/DD ......... . .... . . . .. .. $28.95 

Now available: The '6-pak' 
5'14" SS/DD .......... , . . . . .. . . .. $14.45 
5'/ .. ' DS/DD . .. . . ... . . . . .. ... .. .. $19.45 

- 10 yr. Warranty -
Elephant: 

5'/4' SS/DD ... ..... . . ... . .. .. . .. $21 .95 
5'/.' DS/DD ..... . ..... .... ...... $28.95 

Verbatim: 
5'/4' SS/DD ..... . .......... . .... $22.95 
5V4' DS/DD .. . . ................. $38.95 

Dysan: 
5'/.' SS/DD ..... . ............ ... $29.95 
5'14" DS/DD .. ........ .. ......... $38.95 

Library Case 5'14" .. . . .. . .....•..... $ 1.75 

MODEMS 
Hayes: 

MieroModem II 
with Terminal Program . .... .. .. $285.00 
without Terminal Proqram .. . . . . . $255.00 

Hayes Smartmodem: 
300 Baud ..................... $199.00 
1200 Baud ..... ... • ..... •.. ... $505.00 

Hayes Chronograph ............... $179.00 
Novation: 

J-Cat . . . . . . . . . . . . $104.00 
Appleeat II ... . . .... .. . .. ....... $285.00 
Smarteat 1200 Baud .. .... .. . . .. . $440.00 

U.S. Robotics: 
300 Baud ............. . ...... $165.00 
1200 Baud ..... . . ........ . .... $459.00 

COMPUTER PRODUCTS 
FOR IBM 

The Ultimate Peripheral 
MONTE CARLO '· GT'· CARD 

64K ........... .. .. . ..... . $CALL 
$45 per 64K upgrade 

Ask about the Quatro ,. Card 

T & G Products: 
Joysticks ..... . ..... .. . . ... $42.00 
Trakball ......... . .. . . ........ $49.00 

BUSINESS 
Vlslcorp: 

Visidex . . . . ...... . ... . .. . .. $180.00 
Visifiles ........ . .. . ...... . $1 80.00 
256K Visicalc ...... , . .. .... $180.00 
Visitrend/Plot ....... ... . ... $225.00 

ENTERTAINMENT: 
Infocom: 

Zork I . . ......... . ... ... .. .. $27.00 
Zork II . ....... . ..... .. •... . $27.00 
Zork III . . . . . .. .. .... . . . .. . . $27.00 

Send orders and inquiries to: 

PRINTERS 
Okldata : 

Microline 92 ... .. ... .. . . . $ 499.00 
Microline 93 . .... . . ..... . $ 869.00 

Pacem ark 2350: 
Paraliel ...... . . . .. . ..... $1999.00 
Serial ...... . . ... , ..... .. $2099.00 

Pacemark 2410: 
Paraliel ................. $2299.00 
Serial . . . . . . ............. $2399.00 

Call for prices on the entire line 
of Okldata Printers. 

Call for the New Epson FX Printers. 

C.lTOH: 
Prowriter I Paraliel ....... . $ 369.00 
Prowriter II Paraliel ...... . . $ 629.00 
F-l0 Starwriter ..... . . . . .. $1150.00 
F-l 0 Printmaster . . . . . . . . . . . . $CALL 

Brother HRI: . . . .... . . . .... $ 775.00 
Smith Corona TPI : . .... . ... . . $ 539.00 
Star Mlcronlcs: 

NEW Gemini lOX Call for low prices! 

NEW PRODUCTS 

Commodore 64 . . . . . .. . .... . .... $CALL 
Commodore Disk Drive ., . . .. . .... . $CALL 
Panasonlc JR200 . .. ...... . . . . . .. $299.00 
Percom Hard Disk Drives: 

(AppletIBMfTRS-801 
5, 10, 15 and 20 MB .. . ... . .... .. $CALL 

Jukl Printer: 
• U Q • 18CPS ... ... . . . . . .. . .. . .. $CALL 

TANDON DISK DRIVE 
SPECIAL 

TM-l00-2 DS/ DD 320K Bytes ...... $245.00 
TM-55 320K Bytes Hal f Height ..... $239.00 

QuadRam 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 Megabyle ... .. .......... $1759.00 
15 Megabyle ....... . . ...... $2159.00 

Maynard Electronics 
Floppy Controllers w/Paraliel . $209.00 
Floppy Contro llers wiSe rial ... $239.00 

Computer Apparatus ™ 
P.O. Box 32063 • Aurora, Colorado 80012 

Telephone Inquiries: (303) 759-9251 
Monday thru Friday - 900 a.m. to 5:00 p.m . (Mountain Sta ndard Time ) 

We built our reputation on low prices 
for the informed computer user. 
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MONITORS 
Amdek: 

Color I .. . . . .. ... ... . . . .. . . .. $295.00 
Color II . .. . . . . . ... . ... . .... . $469.00 
300G Green . ...... .... ... .. . $145.00 
310G Green .. . ..... .. .. . . $175.00 
310A Amber ....... .. ..... . . . $175.00 

Zenith : 12" Green . .. ...... . . .. . $ 99.00 
USI: 12" Amber ... ... .. .. . , .... $159.00 

12" Green ... ... .......... $155.00 
"Taxan: Amber ... ... ........ . .. $139.00 
PGS: AGB Monitor ...... .... . . . $ CALL 
BMC: 12" Green ...... .. ....... $ 85.00 
NEC 1203 Hi Res RGB . . . . . . . . . $569.00 

DISK DRIVES 
For Apple: 

Fourth Dimension: 
wlo controlier .. . ... ..... . $219.00 
wi controlier . ............ $309.00 

Rana Elite I: 
w/o controller ... . .... . .. . . $270.00 
wi controlier . .. . . . . . . .. . .. $339.00 

For IBM: 
Shugart Half-Height .. .. .... $239.00 

COMPUTER PRODUCTS 
FOR APPLE 

MBI: 
VIP Graphics Card . .. .... . . $109.00 
Appletlme Clock Card ... . ... $ 75.00 

Silicon Valley Systems: 
Final Analysis . . ... . . .... . ... $149.00 
Word Handler ....... . .. . . . .. $115.00 

Continental: 
Home Acc!. . . ... . ... . .. . . ... $ 49.00 

On-Line: 
Screenwriter II Pro ....• .... . . $139.00 

Vlslcorp: 
Visidex ... . .... . ........ ... . . $160.00 
Visifiles . .. . . . ..... . .. .. . .... $180.00 
Visicalc . . . ........ . .... . . ... $180.00 
Visitrend/Plot . . . .. ....... . . .. $225.00 

Stoneware: 
DB Master . . .. .. .. . .. . .. . . .. $149.00 
DB Utility Pak .. ... . . . •. .. . .. $ 65.00 

T & G Products: 
Joysticks . . . ..... . ... ... . . . . . . $42.00 
Select-a-Port .. . . . . . . ........ . $42.00 
Game Paddles . . ... . .. ... . . ... $2a.00 

Davong Hard Disks 
5 Megabyles . .. .. .... ... $1359.00 

10 Megabyles . . .. . ....... $1759.00 
15 Megabyles ............ $2159.00 

Ram Cards 
Microsoft 16K ................ $75.00 
Generic 16K . ... .... ... .. . ... . $60.00 
Microsoft CPIM zao Card .... $249.00 

80 Column Card : 
Videx w/softswitch . ..... .. . $269.00 

DELIVER IES: 2 - 4 week s average. 
PERSONAL CHECKS: Cashier's check and 
money o rder Will receive shipping preference. 

VISA & MASTERCARD : Add 4% to to tal 
CA TALOG : Send for full pricing de tails. 
Prices su blec t to change wi thout notIce. 

SHIPPING: UPS add $2.00 pfus 
3% of order total , or we calculate 
exact freight. 
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return/linefeed pair when given the 
newline argument (LF). But then 
putc() behaves improperly when we 
use it to write a binary file. Aztec C 
provides two versions of putc(); the 
second version expands newline 
characters to carriage-return/linefeed 
pairs, while the first does not. In 
Cl80, a file is opened in either text or 
binary mode; this determines 
wh~ther newlines are given special 
treatment on output. 

My own inclination is to avoid all 
special handling of the newline char­
acter: when writing '\n' to a file or 
device, simply write the lone charac­
ter as it stands. You can always pass 
text files through a trivial filter that 
expands the newlines to carriage­
return/linefeed pairs. In the case of 
certain devices, such as the console, 
the lack of expansion is a nuisance, 
and it would seem that you should 
allow drivers for particular devices to 
prescribe special treatment of par­
ticular characters. This is what Aztec 

C does for the CP/M devices con: and 
1st:. Alas, that interfered with my at­
tempt to perform even low-level I/O 
to the 1st: device (an Epson printer) 
for graphics control. 

Actually, I like the idea of having 
the device drivers rather than the for­
matting function printf( ) (or worse yet, 
write()) perform the expansion them­
selves. What is needed to resolve my 
graphics problem is simply another 
device name for the printer-one that 
exercises the same communication 
ports, but with a binary protocol. 

A related problem occurs with 
detection of the EOF (end of file) con­
dition. Under Unix, a file may con­
tain any integer number of bytes, and 
it is possible to read a file down to the 
end using a loop such as: 

while (read(fd, &c, 1)) { 

Because read( ) returns the number of 
bytes actually read, a returned value 
of 0 signifies EOF. Under CP/M, files 
have physical1engths equal to some 
integral number of 128-byte sectors. 
A text file might not end on such a 
boundary; the CPMEOF (Control-Z) 
character is used to delimit the end 
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of the file. In the unlikely event that 
one were reading a text file a byte at 
a time using read(), it would be 
.necessary to modify the loop shown 
above: 

while (read(fd , &c, 1) && c != CPMEOF) { 

Some Actual CP/M C Compilers 
There are quite a few C compilers 

around, three of which I've used to 
a significant degree: small-c, BDS C, 
and Aztec C. Each is remarkable in 
its own way. They will serve as illu­
strations of how C has been imple­
mented for microcomputers. 

The small-c code 
generator produces 

assembly mnemonics 
for the 8080 but can 
be made to produce 
mnemonics for other 

processors as well. 

small-c: small-c is a subset of the 
C language and was created by Ron 
Cain, who simply wanted a compiler 
for his home computer. It is de­
scribed in his article "A Small C Com­
piler for the 8080s" (see Dr. Dobb's 
Journal , Number 45) . The small-c 
compiler is written in small-c and is 
fully compatible with Unix C. It had 
to be; the first working version was 
compiled on a Unix system. 

Small-c has char and int data types 
and pointers to each of these; there 
are no floats, longs, multiply-dimen­
sioned arrays, or structures . Control 
statements include if, else, and while; 
there is no for, do, or switch . Only a 
subset of the operators is supported, 
not including &&, II, or the assign­
ment operators + =, * =, etc. None­
theless, the language is clearly useful: 
it served to write its own compiler. 

Although it was not originally in­
tended for CP/M, a CP/M version of 
small-c is available from the Code 
Works of Santa Barbara, CA. This in­
cludes full source code for the com­
piler, which is in the public domain, 
and a run-time support library, which 
is copyrighted. Many extensions of 
this compiler have appeared, includ-

Here's where to find more 
printer for less. 

DIGITAL ENTRY SYSTEMS 
27 Spruce Street 
Waltham , Massachusetts 02154 
(617) 899-6111 

GENERAL MICROCOMPUTER 
Georgetowil Center 
52303 Emmons Road , No. 26 
South Bend , Ind iana 46637 
(219) 277-4972 

INTECH GROUP 
Royal Commerce Center 
2025 Royal Lane 
Da ll as , Texas 75229 
(214) 241-1717 

KALTRONICS 
702 Landwehr Road 
Northbrook , Illinois 60062 
(312) 291 -1220 

MICROAMERICA 
21 Putnam Street 
Needham, Massachusetts 02194 
(617) 449-5807 

MICRO DISTRIBUTOR 
11794 Parklawn Drive 
Rockvi lle. Maryland 20852 
(301) 468-6450 or (800) 638-6621 

MICROWARE DISTRIBUTORS. INC 
20415 SW Blanton Avenue 
Aloha . Oregon 97007 
(503) 642-7679 

MONROE DISTRIBUTING , INC 
2999 Payne Avenue 
Cleveland. Ohio 44114 
(216) 781-4600 

PARAGON SALES 
780 Charcot Avenue 
San Jose, California 95131 
(408) 263-7955 

PREMIER SOURCE 
18380 Erlterprise Lane 
Huntington Beach, California 92648 
(714) 842-2208 

STAR DATA, INC 
3031 E Irld ian Schoo l Road , Suite 16 
Phoenix , Ar izona 85016 
(602) 955 -9233 

SYSPR INT. INC 
7777 South Central Expressway 
SUite 2A 
Richardson , Texas 75080 
(214) 669-3666 

TRANS ALASKA DATA 
SYSTEMS. INC 
200 Center Court 
Anchorage, Alaska 99502 
(907) 561-1776 

TOSHIBA 



Toshiba's P1350. 
It's the three-in-one printer that 
gives you so much because it offers 
so many choices. 

Choose rapid-fire letter quality 
printing at 100 CPS. 

Or draft quality printing at 
speeds up to 192 CPS. 

And the P1350 prints graphics, too. 
It gives even more. 

More pins (24) in the printhead than 
anyone else for a 180-dot-per-inch 
density pattern with a single pass. 

More choices of pitches and char­
acter fonts . 

Plus more reliability, more per­
formance, and more paper feed 
options, including 'Ibshiba's ultra-

dependable automated sheet feeder. 
And asks very little. 

The suggested list price of'Ibshiba's 
spectacular three- in -one 
P1350 printer is just 
$2195, plus options of 
your choice. 

So find out how much 
you can get for so little. 
Write 'Ibshiba America, 
Inc. today. 

Show me how you give 
so much for so little. 

Please send me more information on 
Toshiba's P1350 printer. 
Mail to: Toshiba America. Inc. 
Information Systems Division 
2441 Michelle Drive. Tustin, CA 92680 
Or call toll· free 1-800-457-7777 

TITLE 

COMPANY 

ADDRESS 

CITY 

STATE/ZIP 

PHONE 

"NO OTHER PRINTER GIVES SO 
MUCH,YET ASKS SO LITTLE!' 

MODEL. 

PRINTING SPEED 

# OF PRI NT 
HEAD PINS 

POPULAR FONTS 

CARRIAGE SIZE 

GRAPHICS 

PAPER FEED 
OPTIONS 

INTERFACES 

COMMAND SET 

COfIPATIBLE WITH 

PRICE 

TOSHIBA 
P1350 

10 0 CPS - Letter Quallty 
192 CPS - Dr a ft Quality 

24 

Pr e st i g e Elite, Courier 10, 
Dat a Pt'ocessing 

TOM WATSON , golf professional 

15" - 1 32 c har a cters at 10 pitch 

Yes - 180 x 180 dots pe~ inch 

Bi-dit'ectional Tractor 
Automati c Shee t Feeder 
(ultra reliable-sound dampening) 

Centronics (industry standat'd) 
RS-232C (industry standard) 

Qume Spt'int 5 compatible 

IBM , DEC , Apple, and other microcomputers 

$219 5 

In Touch with Tomorrow 

TOSHIBA 
For fu rther information .contact: In fo rmation Systems Division TOSHIBA AMERICA, INC .. 2441 Michell e Drive,Thstin.CA 92680 
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$200 

$\95 
~'29 
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$\45 ~,99 
$295 

S660 
S499 
~229 

$296 
~2S9 

$396 ~42S 
$695 

At Diamond Software we 
offer the best selling business appl ication soft­

ware for your IBM PC, CP/M or Apple Computer atthe lowest 
possible prices. And we maintain a complete technical department 

to assist you before, during and after your system purchase. Not only that, we 
offer same day shipment on most items and we accept Visa, Mastercard and 
also American Express. We'lI even pay the shipping charges if you send 
us a money order, cashiers, company or personal check. Purchase orders 
are gladly accepted from qualified organizations and we welcome dealer 
inquiries. Call Diamond today, you'll be glad you did . 

. 6 TO ORDER CALL TOLL-FREE 1-800-227-0545 <0> Diamond Softw~re Supply 484 Lake Park Ave .. Suite 123 • Oakland, CA 94610 

V For price quotes. information. or in California call 1-415-893-7676. We credit your order for 
the call . Technlcat Department (415) 893-7678. Internat ional Telex 338139 (atl n. 149) 

Support, Service and Price. 
Shipping/Handling UPS surface $3.00 plus an adclitional $3.00 per item for UPS Blue. 
C.O .D. orders add $4.00. For personal check a llow 2 weeks for delivery. All items subject 
to availability. prices subjecUo change w ithout notice. Calif. residents,please add 
6}'2% sales tax .• , 8M is a reg istered trademark of International Business Machines. 
CPt M is a reg istered trademark of Digital Research. 
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ing C/80 by the Software Toolworks 
of Sherman Oaks, CA, which imple­
ments a more complete subset and 
produces more efficient code . 

Besides providing the student an 
extraordinary opportunity to probe 
compiler internals, small-c has the 
advantage of being easily transported 
to other machines. The code genera­
tor, as written, produces assembly 
mnemonics for the 8080; it is a sim­
ple matter to arrange for it to produce 
mnemonics for other processors as 
well. This has been done a number 
of times; I did it for Texas In­
struments' 9900, and my article 
"Small-C for the 9900" (see Dr. Dobb's 
Journal, Number 69) gives some 
pointers on what's involved. 

BD Software C: BDS C was one of 
the early entries in the CP/M world 
and was the first (so far as I know) 
to adopt K&R as its guiding docu­
ment. Despite this, it is not entirely 
compatible with either the language 
definition of Appendix A or the con­
ventions of the standard 110 library. 
For example, BDS C assigns the oper­
ators && and II equal precedence, 
whereas the much-photocopied page 
49 of K&R shows higher precedence 
for &&; thus, an expression such as 

a<b II c==O && d>2 

will be evaluated differently by BOS 
C and regulation C. A declaration of 
the form 

char (*bitmap)[ROWSIZ]; 

is useful for preparing bitmap to 
behave like a two-dimensional array 
without reserving storage space in 
advance; but according to the man­
ual, BDS C will treat the declaration 
as equivalent to 

char *bitmap[ROWSIZ]; 

which is totally different . There is 
also the business of standard library 
functions like fopen() and read() be­
having differently than their identi­
cally named K&R counterparts. 

These incompatibilities, while un­
fortunate, are not severe; with 
modest effort, a BOS C program can 
be converted to run under Unix. 
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Conversion in the opposite direction 
will, in general, be far more difficult, 
owing to BDS's lack of long ints, 
doubles, floats, static variables, and 
initializers. 

On the positive side, the BDS. C 
compiler is exceptionally well suited 
to the CP/M environment. Its library 
is equipped with the special func­
tions you really need to use the 
machine: inp() and outp() for doing 
port 110, bdos() and bios( ) for commu­
nicating with the operating system, 
and convenience functions like kbhit( ) 
for testing console status. 

More important, the compiler is 
written in assembly language and 
optimized to give acceptable perfor­
mance even on a relatively slow 8080-
based microcomputer. (I've never 
seen another compiler under CP/M-
80 that could match its speed of com­
piling and linking; debugging ses­
sions can be quite lively, which is 
normally only true with interpreted 
languages) . 

Aztec C: There are two compilers 
I use nearly every day: one runs 
under Unix version 7 on my com­
pany's own 68000-based microcom­
puter, and the other is the Aztec C 
compiler that runs on my home Z80 
system under CP/M. I routinely move 
code between the two machines and 
find that, except for allowable array 
sizes and execution speed, the 
behavior in each environment is the 
same. We have more than upward 
compatibility here: in the domain of 
applications programs, we are close 
to functional equivalence. 

Aztec C supports all language fea­
tures defined in K&R Appendix A ex­
cept bit fields . A healthy subset of the 
standard library is supplied, along 
with source code. Even the mathe­
matical function library, except for the 
Bessel functions, is provided. That 
works out well for me, because many 
of the applications programs I write 
involve FORTRAN-style number 
crunching . 

Actually, the treatment of the 
scientific-function library has been 
done especially well and deserves 
elaboration. You might suppose that 
writing routines for sine and cosine 
is not such a difficult task, but there 
are many pitfalls for the unwary. The 

I 
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Unix C irnplementers took this prob­
lem seriously and based their code 
upon the mathematical treatise 
"Computer Approximations" by Hart 
et al. The implementers of Aztec C 
likewise turned to expert authority 
for guidance, employing the more re­
cent work Software Manual for the 
Elementary Functions by Cody and 
Waite. 

This book contains a series of 
recipes for writing the standard FOR­
TRAN scientific functions . It also pro­
vides a testing program for each of 
the functions, whereby the final ac­
curacy may be assessed. Out of 
curiosity, I applied these tests to 
Microsoft FORTRAN and obtained a 
surprising result: nearly every func­
tion, in both single and double preci­
sion forms, shows excessive loss of 
accuracy over at least some interval 
of its domain. Aztec C, having 
passed these tests (in translated 
form) , may be considered reliable for 
accurate scientific computation. 

Aztec C is somewhat weaker than 
BDS C in its CP/M interface. The 
function getchar(), for example, buf­
fers input until a carriage return is 
detected; it would be more conve­
nient, as in BDS C, to have getchar() 
return its value upon receipt of a 
single character. The buffering action 
is also performed under Unix, by the 
way; there, you get around it by turn­
ing on a flag called CBREAK that 
forces keystroke response. It can be 
circumvented in Aztec C as well, by 
redefining getchar( ) or creating a new 
function, such as 

#define getkey( ) bdos(1) 

or else 

#define getkey( ) bdos(6,Qxff) 

depending on the effec,t you desire. 

Further C Compilers: Guidelines 
for Implementors 

Several new C compilers have re­
cently appeared, and more may be 
expected to follow. In what ways 
could these improve on what has 
already been achieved? Of course 
they must be complete implementa­
tions; if Aztec C can do this, what ex-

cuse is there for providing any less? 
Portability has to be a main con­

sideration, especially given the 
emergence of progressively more 
powerful microprocessors. A formal 
standard is clearly needed; until it ar­
rives, common sense suggests to me 
the following simple rule: do not re­
define any of the functions appear­
ing in sections 2 and 3 of The Unix 
Programmer's Manual , Volume 1. 

The temptation to alter a function 
definition must occasionally be very 
great, as in the case of omitting argO 
from execlO or making the n in read(fd, 
buf, n) stand for a number of sectors 
rather than bytes (both offenses are 
seen in BDS C) . In the latter case, an 
alternative would be to coin a dif­
ferent name-say, secrd() instead of 
read( )-or, following the example of 
Walt Bilofsky, the implementer of 
Cl80, retain the meaning of read(fd, buf, 
n) but restrict n to be a multiple of the 
sector size. A little discipline is all 
that's required. 

The discussion of the preceding 
sections reveals the Unix standard 
library as a rich source of ideas for 
attractive features. Can system() be 
done in a tasteful way? Can anything 
useful be done with interrupts 
(SIGNAL(2)) or communications 
(PKON(2), PKOPEN(3))? 

Bear in mind the role of C as a 
"high-level assembler:' It is intended 
to allow efficient access to the 
features of the underlying machine, 
to provide the capabilities of an as­
sembler with the advantages of an ex­
pressive syntax. BDS C has set a fine 
example with rapid compilation, 
modest object-code size, and appro­
priate library enhancements such as 
inp() and outp(), bios() and bdos() . 
More can be done. 

The ability to open devices as files 
has already been discussed. This pro­
vides a uniform interface to the 
device, which can be used freely in 
C programs. The drivers are easier to 
write and maintain in C than they 
would be in assembly language. An­
other area that suggests itself is sup­
port for ROM-based applications. 
Many compilers allow specification of 
addresses for code and data areas, 
but that is only part of what's re­
quired. There should be convenient 
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mechanisms for excluding unneeded 
parts of the run-time environment, in 
order to minimize the size of the 
compiled object. 

I/O redirection is obviously worth­
while, but it imposes a definite over­
head, and there should be a means 
of disabling it when it cannot be 
used. This is always the case for users 
who run under a CP/M front end like 
Microshell, which handles the re­
direction at a higher level. 

The need for judgment to discern 
features from bugs is illustrated by 
the recent tendency to have the C 
compiler produce assembler output 
targeted for Microsoft's M80 assem­
bler, despite the fact that LSO is not 
a suitable linker for a language allow­
ing identifiers with 8 significant char­
acters of mixed case (with the . 
M80/LSO pair, you are limited to 6 
characters, and the case distinction is 
lost). Aztec C supports M80-compat­
ible output but also provides its own 
assembler and linker that do the right 
thing, and this is what I use even 
though the assembler lacks the 
macro capability of M80. After all, 
with C, one doesn't make heavy use 
of assembly-language routines; 
when, on occasion, they are re­
quired, any working assembler will 
do .• 

Matthew Halfant is a mathematician who, as 
senior scientist at Bedford Computer Corp. (Tirrell 
Hill Rd. , Bedford, NH 03102), is currently involved 
with the analytic representation of hJpographic fonts. 
He has taught numerous courses in subjects rang­
ing from programming languages to lIlicroprocessor­
based instrument design. 
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Annotated C 
A Bibliography of the C Language 

You have probably read a great deal 
about the C language, but just where 
can you find the books, articles, and 
reviews that will make this less-than­
well-known ianguage part of your 
repertoire? 

While struggling to find reviews of 
a C compiler that I was interested in 
purchasing, I thought that other 
microcomputer users might be hav­
ing the same problem locating infor­
mation. This bibliography of 100 
items is my attempt to provide some 
guidance to the literature pertaining 
to the C programming language. 

The material is listed alphabetical­
ly by author in both book and peri­
odical sections, and I have also pro­
vided an index to the bibliography by 
subject matter and type of C used 
(where applicable). 

Finally, these are my own opinions 
and do not reflect the views of BYTE. 
For me, C is the language for micros. 
To paraphrase a popular book, "Real 
microcomputers don't use BASIC!" 

Books 
01 Bell Telephone Laboratories 

Inc. Unix Programmer's Manual: 
Volume 1 and Volume 2 (New 
York: Holt, Rinehart and 
Winston, 1983). 

These two volumes contain a wealth 
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by Terry A. Ward 

of information on C and particularly 
its use with Unix. Volume 1 contains 
the system calls and subroutines in 
the standard C libraries and their call­
ing sequence. Volume 2 has a reprint 
of the C programming language ref­
erence manual, an article on lint (the 
C program checker), and technical 
tours through the Unix C compiler 
and the portable C compiler by their 
respective authors. 
02 Feuer, Alan F. The C Puzzle 

Book: Puzzles for the C Program­
ming Language (Englewood 
Cliffs, NJ: Prentice-Hall, 1982). 

In this unique book, Feuer presents 
fragments and sections of C code and 
asks, 'What does this code do?" Used 
in conjunction with a working C 
compiler and Kernighan and Ritchie's 
book, it provides an excellent way to 
tackle the nitty-gritty of the language 
in an enjoyable fashion. Caution: as 
the author states, "Some of the code 
is atrocious." Style should be learned 
from Kernighan and Ritchie. Feuer 
provides in!eresting puzzles to help 
learn the language. Heartily recom­
mended. 
03 Hancock, Les and Morris 

Krieger. The C Primer (New 
York : McGraw-Hill, 1982) . 

This introductory book is paced slow­
ly for beginners, with numerous 

short examples that depict isolated 
features of the language. There are 
more illustrations in this tutorial than 
in any other C book to help clarify 
some of C's unusual points. 
04 Kernighan, Brian W. and Den­

nis M. Ritchie. The C Program­
ming Language (Englewood 
Cliffs, NJ: Prentice-Hall, 1978). 

This is the definitive work on the C 
language. Don't read any further un­
til you have this book! Topics such as 
pointers are obscure, but the book as 
a whole is excellent. 
05 Plum, Thomas. Learning to Pro­

gram in C. (Cardiff, NJ: Plum 
Hall, 1983). 

The newest addition to the all too 
meager C book literature. Designed 
to teach programming in C, with em­
phasis placed upon the program­
ming of portable C applications. 
06 Purdum, Jack. C Programming 

Guide (Indianapolis, IN: Que 
Corporation, 1983). 

This is another introductory book on 
C, oriented toward using C on micro­
computers. Most of the programs in 
the first half of the book will work 
with inexpensive subsets of the C 
language, and often the equivalent 
program in BASIC is shown. 
07 Zahn, C. T. C Notes: A Guide to 

the C Programming Language 
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(New York: Yourdon Press, 
1979). 

A reference manual and tutorial for 
C focusing primarily on the portable 
features of the language. All major 
topics are covered and the book is an 
excellent supplement to Kernighan 
and Ritchie (see above). Each chapter 
concludes with a concise syntactic 
summary chart. Recommended for 
any C library. 

Periodicals 
08 Anderson, Bruce. "Type Syn­

tax in the Language 'C' : An 
Object Lesson in Syntactic In­
novation," ACM SIGPLAN 
Notices 15(3): 21-27 (March 
1980). 

A technical and critical look at C 
directed especially at the "infelicities" 
of the typing of variables in C. 
Anderson considers the syntax of C 
to be messy and irregular. 
09 Anonymous. ''Bell Labs' 32-Bit 

C/UNIX Micro," Pipes and 
Filters 1(1): 4 (June 1981). 

A brief report on Bell Labs' MAC-32 
mkroprocessor chip. The chip itself 
is optimized for data manipulation 
using C. 
10 Anonymous. "BDS C Com­

piler Version 1.45;' Lifelines 2(9): 
39-41 (February 1982). 

A notification and evaluation of a 
new version of BDS C compiler. 
11 Anonymous. "The C Program­

ming Language;' Mini-Micro 
Software 6 : n.p. (1981). 

A description and brief history of the 
C language, including a review of 
Kernighan and Ritchie's book. 
12 Ashcraft, Steven E. "Ultra Low 

Level Programming Using a 
High Level Language," in 
Microcomputer Research & Appli­
cations: Proceedings of the First 
Conference of the HP/lOOO Inter­
national Users Group, Helen K. 
Brown, ed.; pp. 168-184 
(Elmsford, NY: Pergamon, 
1981). 

This paper describes the use of C in 
the implementation of a driver for 
use with terminal type devices on a 
Hewlett-Packard HPI000 minicom­
puter. Includes a discussion of the 
advantages and disadvantages of sys­
tems programming in a higher-level 
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language. The C code for the driver 
is also shown. 
13 Bailes, P. A. C. ''A Coroutine 

Package for C," Australian Com­
puter Science Communications 
1(4): 306-309 (December 1979). 

Description of a coroutine package 
for C. An interesting example of the 
extensibility of C. 
14 Barach, David R. and David H. 

Taenzer. ''A Technique for 
Finding Storage Allocation Er­
rors in C-Language Programs;' 
ACM SIGPLAN Notices 17(5): 
16-23 (May 1982). 

Technical description of a tool for the 
diagnosis of allocation errors in C 
programs. Consists of a traced re­
placement for the standard memory 
allocator, plus a program to analyze 
traces. This technique is said to make 
large programs more robust . 
15 Barach, David R. and David H. 

Taenzer. "A Technique for 
Finding Storage Allocation Er­
rors in C-Language Programs;' 
ACM SIGPLAN Notices 17(7): 
32-38 (July 1982). 

Same article as Barach and Taenzer 
(May 1982) . 
16 Birman, H . K., L. N. Rolnitzky, 

and J. R. Biggee. ''A Shape 
Oriented System for Holter 
ECG Analysis;' in Compu ters in 
Cardiology, 1978. 

Use of C in an application where as­
sembly language would be used 
traditionally for speed considera­
tions-medical signal processing. 
17 Bolton, Bill. "Some Useful C 

Time Functions;' Dr. Dobb's 
Journal 6(8): 16-21 (August 
1981). 

Nine time and date functions and a 
demonstration program for an S-100 
hardware clock board are presented. 
18 Brooker, R. A. ''A 'Datebase' 

Subsystem for BCPL," Com­
puter Journal 25(4): 448-464. 

Describes how one would organize a 
database structure in a language such 
as BCPL. Contains a useful discus­
sion of structural considerations. The 
author notes that these ideas should 
be transferable into a C environment. 
19 Burkowski, F. J. , w. F. Mackey, 

and M. H . Hamza. "Micro-C: 
A Universal High Level Lan­
guage for Microcomputers;' in 

Proceedings of the IEEE Interna­
tional Symposium on Mini and 
Micro Computers (Canada/ 
USA), 1977/1978. 

A description of a subset of C for 
small-computer use. 
20 Cain, Ron . ''A Small-C Com­

piler for the 8080's;' Dr. Dobb's 
Journal #45: 5-46 (May 1980). 

This is the original source for the 
small-c compiler. Complete source 
code is included. The language is 
often used by software experimenters 
with this as the basis for modifica­
tion. Small-c does not support float­
ing-point, structures or unions, or 
multiple-dimension arrays. 
21 Cain, Ron . "Runtime Library 

for the Small-C Compiler," Dr. 
Dobb's Journal #48: 4-15 
(September 1980). . 

Source code and description of the 
runtime library for the small-c com­
piler (see Cain, May 1980) . The 
library consists of arithmetic, logical 
routines as well as the I/O functions 
for small-c. 
22 Christensen, Ward. " Full 

Screen Program Editors for 
CP/M-80: Ed Ream's Editor in 
C," Lifelines 3(5): 43-45 
(October 1982). 

A review of Ed Ream's public-domain 
editor. A unique feature of the editor 
is the inclusion of source code (allow­
ing modification and customization 
by the user) . Versions are available 
from the C Users Group or from Ed 
Ream. Available in both BDS C and 
small-c verisons. 
23 Christen sen, Ward. "Full 

Screen Program Editors: 
MINCE," Lifelines 2(11): 7-11 
(April 1982). 

A review of the MINCE editor (from 
Mark of the Unicorn). MINCE is 
written in BDS C and includes notes 
for customization . MINCE features 
excellent documentation, multiple 
edit capability, split-screen editing, 
and other EMACS-type features . 
24 Christensen, Ward. "MINCE 

Revisited," Lifelines 3(5): 45 
(October 1982). 

Update of earlier review of MINCE 
(see Christensen, April 1982). High­
lights MINCE's capability for split­
screen multiple-file-editing capability. 
25 Christensen, Ward. "The 
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mICROSYSTet' 'S 

The Universal Operating Systetn: 
Finally, all the tools for your trade. 

The UCSD p-System* is the first truly universal 
operating system ever developed. Its capabilities allow 
you to develop integrated, high quality applications 
faster and more efficiently with virtually no limit on 
size. And whether it's an IBM PC or Displaywriter, an 
Apple, a DEC, an HP, an Osborne, a Philips, a Sage, 
a Tandy, or a TI, the p-System is portable across vir­
tually any popular micro made anywhere today. Which 
means you can develop your program, on any micro­
computer, then compile to object code, and it's totally 
transportable. 

macro assemblers, a debugger and a print spooler. 
There are also portable graphics utilities and native 
code generation - where and when you need it. And 
the p-System provides for dynamic memory manage­
ment, as well as automatic linking, multi-tasking, 
and more. 

Truly universal, truly efficient. 
When we set out to develop the p-System, we 

wanted it to be truly universal, truly portable, truly 
efficient. And we weren't going to be satisfied with 
anything less. We didn't think you would be, either. 

All the tools you'll need. So now you can get all the tools you'll need to 
The p-System lets you write your programs using develop applications faster. Less expensively. More 

any combination of UCSD Pascal~ FORTRAN-77 and dependably. For a much larger market. 
BASIC. Each language operating effectively with the All at the same time. 
others. So you can take advantage of the best features All on one micro. 
of each - in a single program. Finally, once is enough. 

And you also get a completely integrated. For product information or information on 
set of software development tools that work FInally. how to get a copy of the p-System Applica-
together to make your job even 'tion Catalog, call or write to us 
simpler. Including a screen editor, Once is Enough. at Sofrech Microsystems. 

SoITech Microsystems '16885 West Bernardo Drive' San Diego, Calif. 92127· (619) 451-1230 
-Unive rsal Opc mting System is a trademark of SofTh<.'h Microsys te ms Inc .. UCSD p-8y!=; t.e m and UCSD Pascal are t.rade marks of the Regents of the University of California 
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Make your 212A modem 
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for half the cost. 
Your Design Problems are Over 

Now available to you are the LSI 
circuits and-software know-how needed 
for your own design and implementa­
tion of an operational Bell 212A 
compatible modem - all from one 
experienced source, Exar 

Exar Delivers the Solution 
First, you get high technology, 

quality lC's that form the heart of a 
212A modem. The XR2123 CMOS 
Modular/ Demodulator provides the 
1200 BPS PSK function, the XR14412 
modem system performs the 300 
BPS FSK modulation/ demodulation 
function required for 212A compatibil­
ity and the XR2120 switched capacitor 
filter, also CMOS technology provides 
the 1200 and 300 BPS filtering 
requirements for the modem. 

But, Exar does not stop there. In 
order to implement these devices into 
a compatible Bell 212A modem, we 
have devised a simple and cost effec­
tive trouble-free way to evaluate them 
in a system. Exar can provide you with 
a modem evaluation kit including 
these three devices, along with all the 
necessary supporting components, PC 
board, schematic and operating instruc­
tions to minimize your design task. 

Circle 168 on Inquiry card. 

Cut Costs. Reduce Space. Improve 
Reliability 

By getting our lC's along with our 
know-how you make sure your 
modem will be right. 

With our LSI 
components, you get 
a modem for about 
half the 
money you 
would nor­
mallyspend 
for a finished 
board and 
reliability is 
improved 
because our 
LSI circuits reduce the 
number of necessary 
parts and the space to 
house them. 

More Modem Solutions 
Exar provides modem solutions 

for a wide variety of applications, from 
telephone communications compatible 
with Bell and CCITT standards to high 
speed transmission over twisted-pair 
wires. Modem types available included 
are Bell Standard 103 (300 BPS FSK), 
202 (1200 BPS FSK), and 212A 
circuits as well as CCilT compatible 
V21 (300 BPS FSK),V22 (1200 BPS 

XR-1441 2 300 BPS FSK 
MOD/ DEMOD 

XR-2120 FILTER 

PSK),V23 (1200175 BPS FSK) and 
V26 (2400 BPS PSK). 

To round out a complete design 
Exar provides RS-232 line drivers and 
receivers for interfacing and a wide 
range of op amps to perform amplifi­
cation and signal conditioning 
functions. 

212A Compatible Modem 

The Solution is Available Now 
Just send the coupon below or 

give us a call. You'll get everything you 
need, including our compilation of 
modem design and technical data, 
called the Modem Data Book 

So let Exar get your modem 
design going. Send us the coupon 
today. 

Help me make 
my modem! 

D Send me the Exar 
Modem Data Book 

D Also, send me more information about 
the Modem Design Kit 

Name ____________________ __ 

Title ______________________ _ 

Company __________________ __ 

Dept/Div. __________________ __ 

Address ____________________ _ 

City ______________________ _ 

·State _______ Zip ________ __ 

Phone{ _____ ) ____ Ext ___ _ 

Application __________________ _ 

750 Palomar Avenue 
Sunnyvale, CA 94088 
Tel. (408) 732-7970 1WX 910-339-9233 

For telecommunications, industrial, 
medical and military IC applications 
.•• EXAR Goes One Step Further. 
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CP/M Users Group Volume 48: 
Catalogue and Abstracts," 
Lifelines 1(10): 15-16 (March 
1981). 

A description and abstract of the BDS 
C "sampler" disk available from the 
CP/M Users group. Programs include 
LIFE, the AWARI game, and a pro­
gram to "tabify" source code. 
26 Cotton, G. "A Master Disk 

Directory;' Interface Age 6(11): 
104-105, 162-167 (November 
1981). 

Describes a small-c program for a 
master disk directory for CP/M sys­
tems. Features include wild-card 
characters and enhanced human­
interface characteristics. Source code 
is given. 
27 Datapro. '~n Introduction to 

the 'C' Language;' Applica­
tions Software Directory (Delran, 
NJ: Datapro Research, 1980). 

A reprint and adaptation from C 
Notes: A Guide to the C Programming 
tanguage by C. T. Zahn (Yourdon, 
1979). Contains a description of C 
with emphasis on the language's por­
tability. Features examined include 
syntax, declarations, initializers and 
statements, machine dependencies. 
28 Dobyns, Barry A. "MINCE: 

Not Just Another Editor;' Dr. 
Dobb's Journal 6(4): 48-52 (April 
1981). 

A review of MINCE, an advanced 
full-screen editor written in C. The 
source code for MINCE can be pur­
chased as well. 
29 Elliott, Conal. '~ Very General 

Problem-Oriented CAl Sys­
tem;' Behavior Research Methods 
and Instrumentation 14(2): 
165-169 (April 1982). 

A description of a psychology CAl 
system written in C. 
30 Feuer, Alan R. and Narain H. 

Gehani. '~Comparison of the 
Programming Languages C 
and Pascal;' ACM Computing 
Surveys 14(1): 73-92 (March 
1982). 

The authors examine two popular 
languages-C and Pascal-in terms of 
their design philosophies, their han­
dling of data types, the programming 
facilities they provide, and the impact 
these facilities have on the quality 
and reliability of programs. Finally, 
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the authors consider the various 
types of tasks in which these lan­
guages can be applied. C is favored 
for operating systems and utilities 
programming. Neither language is 
deemed suitable for business pro­
gramming. Pascal is favored in scien­
tific programming because of its 
greater safety. 
31 Fiedler, David, ed. UNIQUE 

(formerly The UNIX* Software 
List) (Info Pro Systems, POB 
33, East Hanover, NJ 07936) . 

A monthly newsletter devoted to 
news, announcements and analysis 
of the Unix-C marketplace. Expensive 
($20/year), but it includes news and 
information not otherwise available. 
Useful for keeping track of this 
volatile topic. 
32 Fitzhorn, Patrick A. and 

Gearold R. Johnson, "C: 
Toward a Concise Syntactic 
Definition;' ACM SIGPLAN 
Notices 16(12): 14-21 (December 
1981). 

The paradox of C as a systems im­
plementation language vis-a-vis its 
"vague (and sometimes incorrect)" 
grammar description is discussed. 
The authors present a definition of C 
that incorporates into the syntax 
many of the semantics currently de­
scribing the language. Advantages to 
this approach include easier compiler 
implementation and faster compila­
tion. 
33 Fitzhorn, Patrick A. "C: 

Toward a Concise Syntactic 
Description: Appendix;' ACM 
SIGPLAN Notices 17(8): 89-95 
(August 1982). 

BNF (Backus-Naur-Form) description 
of the C language in a more readable 
form than Fitzhorn and Johnson 
(December 1981). 
34 Garrett, Roger C. "Structured 

English for the 'C' Program­
mer;' Interface Age 6(10) : 30-34 
(October 1981). 

Describes an extension to C that 
allows the expression of algorithms in 
English-like phrases. Called C.plus, 
it is useful for the specification of 
algorithms. Global data references, 
local data definitions, and structures 
are all discussed. 
35 Garrett, Roger C. ''More on 'C' 

Programming;' Interface Age 

6(11): 26-28, 158 (November 
1981). 

A continuation of Garrett's descrip­
tion of C. plus (October 1981) dealing 
with executable statements, unary 
operators, and shift and increment/ 
decrement operations. Source code 
included . 
36 Garrett, Roger C. "C.Plus 

(Conclusion);' Interface Age 
6(12): 34-38, 142-143 
(December 1981). 

Garrett's concluding article on exten­
sions to C (C.plus), including deci­
sion and looping structures. Source 
code included. 
37 Gewirtz, David A. "An Intro­

duction to the C Programming 
Language;' Microsystems 2(6) : 
20-38 (NovemberlDecember 
1981). 

An introductory tutorial on C and 
evaluation of several popular C com­
pilers (BD Software C, small-c, tiny­
C Two, and Whitesmiths C) . Dif­
ferences in implementation are 
noted . 
38 Gewirtz, David A. '~n Intro­

duction to the C Programming 
Language (Part II);' Microsys­
tems 3(1): 50-58 (January/ 

. February 1982). 
A tabular comparison of C compiler 
implementations (see Gewirtz, 
November/December 1981) and pro­
gram benchmark tests. Source code 
for benchmark programs is included. 
Price-performance leader is BDS C 
compiler, while Whitesmiths C is the 
only complete implementation of the 
language. 
39 Gewirtz, David A. "Reply to 

Larry Hamelin;' Microsystems 
3(4): 12 (July/August 1982). 

Gewirtz agrees with Hamelin con­
cerning pointer clarification. 
40 Gibson, T. A. and S. B. 

Guthery. "Structured Pro­
gramming, C and tiny-C;' Dr. 
Dobb's Journal 5(5): 30-33 (May 
1980). 

Summary of structured program­
ming concepts illustrated with tiny­
C. Comparison of tiny-C with stan­
dard C. 
41 Gilbreath, Jim. ''A High-Level 

Language Benchmark;' BYTE 
6(9): 180-198 (September 1981). 

An examination of high-level lan-



Naked APE Specifications 
o 8088 CPU with optional 8087 co·processor 
o 64K to 256K 01 parity checked RAM. 
o 32K 01 EPROM space. [Address F800D to FFFFF] 

Supports 2716. 2732. 2764. and 27128 EPROMS 
o 4 DMA channels [one is used lor relresh] 
o 3 Timer channels [one is used for relresh] with 1.05 

micro·second re solution 
• Sleveis 01 interrupts 
o I parallel prinler port (centronix] 
o 2 serial ports (8250 UART] 
o IBM compatible keyboard port 
• Speaker port 
o Reset port 
• Slog IBM compatible expansion slots 
o ODS BIOS included on EPROM 
o Supporls MS ODS. CPI M 86 and Qunix 
• Small size: 8 1/2" x 12" multi·layered board 
• Operating temperature: 0-55° C 
o Power: =5v @ 3a I - 12v @ 50ma / =12v @50ma / 

- 5v nol required. but may be required by expansion 
slots. 

o 6 Month Warranty 
1+ . $650 5+ . S615 

NAKED APE SYSTEM 

Advanced PC emulator 0 Motherboard 0 2 thinline 320K 
drives 0 power supply 0 Keytronlcs Keyboard 0 Graphics 
Video Card 0 DOS 0 Basic 0 Disk Controller 0 Add 
Video Monitor 

$1850 

COMPUTERS 

Apple II·E Starter System 81655 
Chameteon by See qua ...... . ....... •. . SIB75 
Columbia MPC system w/ solt S2795 
Columbia MPC 10MB w/ soH . . . . . .• . . . • . S3900* 
Columbia VP portable w/soH 82750* 
Compaq -I drive .. . . .. . .. . .. . S2795 
Compaq -2 drive . 53150 
CORONA Oata Systems-Systems include 320K drives 0 
12BK RAM expandable to 51lK 0640 x 325 9raphlcs 0 
green monitor with 16 x 13 matrix characters 0 serial port 0 
parallel port 0 OOS. Basic. and soHware. 

PC·I I drive/desk . . . S2195 
PC·2 2 drive/ desk . $2475 
PC·HO 10MByte . S3795 
PPC·I I drive/ portable $2050 
PPC·2 2 drive/ portable ... .. •. . . • . 52350 

Epson QX·IO w/ Valdocs . . 52495 
Franklin ACEIOOO w/ color S925 
Franklin ACE 1000 system .... S1295* 
Franklin ACEt200 .... 81625 
IBM PC system S2650 
IBM Xl system S5300 
Kaypro II .............. .. .. 51475 
Kaypro IV . . . . SIB95 
Morrow M02 w/soH .... S1145* 
Naked APE- motherboar<l . S650* 
Naked APE System . 81B50* 
NEC PCB BOO 8995* 
NEC APC HOt ............ ..... .. .. 82250 
Osborne double densHy . . .... 81435 
Osborne Executive . 82295* 
PI EO PIPER 7B4K drive. soHware ......... 81055* 
SlImllne S·100: Z·BO. CP/ M. 2M Byte drives. 64K ...... SI955 

TASKMASTER FOR IBM 
<;nFTVV.ARE TO RUN 9 JOBS 

'-.!'V" j , fANEOUSLY 
NOT $9U \; il:'iT $350 JUST $125 

Circ le 215 on inq uiry card. 

~'Do )IOU want low price or 
htgh performanceo?~~ 

IRONSIDES pdces are so low YOU 
CAN AFFORD higher perfonnance. 

* Indicates New Item 

FOR IBM PC 

Anrok 6 Slot Expansion Cabinet 
AST tlO' II S/ G/ C ............... ..... .... .. 
ASTComboPtus 64K/ S/ P/ C ............. .. . 
AST MegaPlus II 64K / S/ P/ C/ G ............ • . 
AST MegaPak 256K lor MegaPlus 
dBase II lor PC·OOS 
Hayes Smartmodem 1200B w/ soH 
Hercules 720 x 350 graphIcs 
JCS RGB·II1 640 line. with Cable .......... . .•. 
Lotus 1-2-3 . 
Keytronlcs Keyboard 
Monte Carlo 64K. Sertal. Parallel. Clock. Game 
Princeton HX·12 RGB with Cable . 
Quadlink IApple converter! . 
RAM Sets 64K with parity 
Rlxon PC212A modem . 
Shugart Thin 320K drive #SA455- 2 
Sysgen 11·10 110Mb with Backupl . 
Sysgen 11·20 120MB with Backupl 
Sysgen Image IBackupl . 
Tandon TM100-2 
Tandon 10MB hard disk sy stem 
USI multtdlsplay Card . 

FORATARI 

S435* 
SI49 
8265 
S305 
8265 
8429 
S455* 
S445* 
S395 
S335 
S195 
S255* 
S495 
S495* 
862 

S375 
8245* 

S2250* 
S3100* 
SB75 * 
8245 

S1250* 
S345* 

Rana Elite 1000·slngle/ double density Itoppy .... S3B5 
Rana double density software . . ... . ... .......•. . S45 

MASTER FLEX DISKETTES 

We prlvate·labeled the best brand . 5 year warranty. 5'lt. soH 
sector. hub rl ng. 10 per box. . 
SSoo ....... .. .. S20/ BOX . 5 QTY=SIB/ BOX 
OSOO ........... S27/ BOX 5 QTY=S25/ BOX * 

FOR OSBORNE 

OSMOS I - double density mod . 
OSMOS 4-20 lormat read/ write 
OSMOS 5-BO column adapter 

VIDEO MONITORS 

S175 
S215 

.... S235 

Amdek 300G SI42 
Amdek 300A SI65 
Amdek 310A .. . ... amber lor IBM . SIB5 
Amdek Color I .. We recommend BMC Composite 13". S275 
Amdek Color II w/ PC cable . 8435 
BMC 13" Color IBM·AU9191 UI .. S275 
BMC 13" RGB with card lor Apple II ' . . S395 
Oynax 12" Green IGM·1301 . .. 20M Hz . . . SI29 
oynax 12" Amber IAM·12l! .. 970 tine resolutionl .. SI45 
JCS RGB·II1 with cable· PC . S395 
Princeton HX·12 RGB lor PC . 8495 
Taxan 12" Amber . .. . ... ... .. .. .. . . .. . . . . ••. SI59 
Ta xan Vision·ttl IPC or Applel ......... . .. . . . . . S535 
Taxan Apple II·E interlace w/ BO column S145 
USI PI·I 9" G S126* 
USI PI·2 12" A 8131* 
USI PI·3 12" A ............ S141* 
USI PIA 9" A S137 * 

MICROPRO SPECIALS 
FOR APPLE : WORDSTAR & CP/M 

lIST ... $495 NOW .. . $295 
FOR APPLE: INFOSTAR & CP/ M 

LIST . . . $495 NOW . . . $295 
FOR IBM-PC, APPLE, & ALL CP/ M : 

WORDSTAR/ SPELLSTAR/ MAIL 
MERGE / STAR INDEX 

lIST ... $895 NOW ... $39 5 

EPSON 

FX·IOO 0160 cps draft 0 BO cps correspondence 0 15" 
wide paper 0 friction 0 sprocket 0 graphics 

$745 

FOR APPLE & FRANKLIN 

ALS CP/ M Card-64K. CP/ M 3.0 . 5295 
AMotSK I 3" disk. 2B6K. uses std. controlter . $285 
16K RAM Card ............................. S55 
80 COLUMN Card lor II ' & Franklin ........... .. ...... S95 
80 COLUMN with 64K-Ior It·E . . $145 
dBase II Irequlres CP/ MI S419 
Oavon9 10 MByte hard disk-BEST BUY . $1695 
Oumpllng 16K-graphics and buffer. expandable . 5160 
Grappler. $125 
Graphics Interlace with Cable . . . .. 585 
Hayes Mlcromodem II with MICROPRO Package S295 
INFOSTAR with CP/ M-MICROPRO Package . S295 
Microsoft MULTIPLAN . . . . . . . . . . . . . . . . . . . 5190 
Rana Elite One-slilt the best .................. ..... 5275 
Rana Elite One Pius-with controller .... S355 
Rana Elite Two- double storage . . . . . . . . . • . . . . •. $435 
Rana Elite Three-quad storage . . . . . . . . . • • . .. S555 
Serial Interlace $105 
SSM Modemcard w/ SOURCE S285 
VISTA QUARTET 12 drives. thin. 640K. controllerl . $685 
WOROSTAR with CP/ M-MicroPro package-

list S495 ...... . .. .. . .. . . .. .. . . $295 
Z·80 CARO . SJ15 

MODEMS 

Hayes Smarlmodem 300 .................. . ..... $215 
Hayes Smartmodem 1200-outsells the resl $515 
Novation J·CAT ......................... .. .... SJ10 
Novation 1031212 SMART Idirect connectl ... 5385 
Novallon t03 SMART Idlrect connectl ........... . . SI79 
RIXON R212A-300!1200 SMART . . . . . . . . . . . . • . S365 

PRINTERS 

Brother HR·t A 17cps daisy 
Brother HR·15 
Epson MX-80FT .............. . 
Epson FX·80 
Epson FX·IOO . 
F·IO Starwrlter 40cps 
F·to Printmaster 55cps . 
Gemini·IOX 120 CPS. Epson compatible 
Gemlni·15 wide carriage Iriciton/ tractor/ graphlcs 
IDS Mlcroprism . 
IDS PRISM 80. all options 
Mannesmann·Tally 160L with tractor 
Mannesmann·Tally t80L wide . . ..........•. 

5695 
5555* 
$475 
$565 
S745* 

..... $1145 
$1495 
$295 
S429 
5495 

SI275 
$645 

NEC 3550 .................. . . 
SB70* 

StB65 
52145 NEC 7730 

Okldata .. . uses standard spool type ribbons 
u82A ...... serial / parallel / lrlction/sprocket .. 
uB3A .. .. .. wide . 
u92 . . ..... 160cps. 80 column. parallel .. 
u93 .............. 160cps. wide .... . . 

Prowriter IC. Itoh 851OA) .... 120cps. proportional . 
Prowrlter II IC. Itoh 1550AI ...... wide carriage . 
RtTEMAN with tractor . 

$405 
. .. 5615 

S495 
S895 
$372 
S665 

TTXI014 13cps daisy. serial. parallel ............ . . 
$385* 
$485* 

Verify prices by phone. Add 2% for Visa or MasterCard. 
Add 6

'
/.2% on California orders. Orders perpaid with 

check , cashiers check , money order or wire transfer are 
shipp ed prepaid within the Continental U .S. COD 's 
require 10% non -refundable deposit (fe -s tocking fe e). 

~ .' .". J~,. 
~~ 

Customer Service-
Product Selection Advice 

(213) 344-3563 
ORDERS (800) 528-9537 
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guage performance using the Sieve of 
Eratosthenes algorithm on both 
micro- and mini-based systems. 
Source code is included for all lan­
guages. PLlI-80 rates highest in ex­
ecution speed, surpassing White­
smiths C by approximately 10%. 
Other Cs evaluated include BD Soft­
ware C and tiny-Co Note that versions 
of BDS C include a modified Sieve 
program that would place it just 
below PLlI-80 in speed. 
42 Gilbreath, Jim and Gary 

Gilbreath. "Eratosthenes Re­
visited: Once More Through 
the Sieve:' BYTE 8(1): 283-326 
(January 1983). 

An excellent update and revision of 
the earlier Gilbreath article (BYTE, 
September 1981) on the Eratosthenes 
Sieve program as a benchmark for 
several languages. After presenting 
normal timing data, the authors also 
show the effect optimizing can have 
on benchmark speed. A second 
benchmark is presented that exer­
cises the computer's operating sys­
tem-language interface. The authors 
make two very interesting observa­
tions concerning C: first, that "the 
degree of compatibility among the C 
compilers is remarkable" (as they 
note, no C standard exists); second, 
that "programming in C is fun, like 
driving a small car:' All in all, this is 
an excellent article on this specific 
benchmark and the whole bench­
mark approach. Source code for 
benchmarks is included. 
43 Hamelin, larry. "Intro to the C 

Programming Language," 
Microsystems 3(4): 12 (July/ 
August 1982). 

Note to the editor concerning am­
biguity in the description of pointers 
in the Gewirtz series (see David 
Gewirtz's articles). 
44 Hancock, Les. "Growing, 

Pruning and Climbing Binary 
Trees with tiny-e," Dr. Dobb's 
Journal 4(5): 37-41, 54 (May 
1979) . 

The use of tiny-C in implementing a 
complex data structure (here, binary 
trees) is shown. Extensive use and 
discussion of pointers. Source code 
is included. 
45 Hancock, L. "Implementing a 

Tiny Interpreter with a CP/M-
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flavore'd C," JDr: Dobb's Journal 
5(1): 20-28 '(January 1980). 

Presents the implementation of a 
simple interpretive language on 
CP/M using the BDS C compiler. 
Useful discussiol). .of the parts of an 
interpreter. Source code is included. 
46 Hendrix, J. E. "Small-C Ex-

pression Analyzer," Dr. Dobb's 
Journal 6(12): 40-43 (December 
1981). 

Patches for three problems with the 
address arithmetic in the small-c ex­
pression analyzer are given. 
47 Hendrix, J. E. "Small-C Com­

piler, v. 2:' Dr. Dobb's Journal 74: 
16-52 (December 1982). 

Improved version of the classic small­
c compiler (see Ron Cain's articles for 
details of the original). Improvements 
include code optimization, data in­
itialization, compiler directives, and 
numerous others. (Hendrix lists 18 
new features .) An excellent starting 
point for any C software hacker. Full 
source code is included. This series 
is destined to the same fame ac­
corded the original small-c. 
48 Hendrix, J. E. "Small-C Com­

piler, v.2 Continued," Dr. 
Dobb's Journal 75: 48-64 
(January 1983). 

Continuation of the source code 
listing for a new, improved small-Co 
Details of the compiler can be found 
in Hendrix's December 1982 article. 
49 Hogan, W. L. ''An Evaluation 

of a Raster Scan Display for 
Use in an Aircraft Information 
Handling System" (Master's 
thesis, Naval Postgraduate 
School, Monterey, CA, 1977) . 

Information system written in C. 
50 Howard, J. E. ''An Implemen­

tation of a Codasyl Based Data 
Base Management System 
Under the UNIX Operating 
System" (Master's thesis, 
Naval Postgraduate School, 
Monterey, CA, 1978) . 

Data handling features of the system 
are written in C. 
51 Hughes, Phil. "BASIC, Pascal 

or Tiny-C? A Simple Bench­
marking Comparison," BYTE 
6(10): 372-375 (October 1981). 

The author uses a simple "card-shuf­
fling" benchmark program to ' test 
three popular microcomputer lan-

guages. Tiny-c fares poorly, but see 
BYTE, September 1981 (pp. 180-198) 
for benchmarks of other compilers 
(BDS, White smiths, tiny-C II). 
52 Jackson, T. R. "Letter to the 

Editor," Microsystems 3(5): 
22-23 (September/October, 
1982). 

This letter notes several problems in 
David Gewirtz's article series on C 
compilers. 
53 Johannson, Jan-Henrik . "Argc 

and Argv for Small-C," Dr, 
Dobb's Journal 74: 62-64 
(December 1982). 

An enhancement to the Code Works 
version of small-c to implement 
command-line arguments and 110 
redirection. 
54 Johnson, S. C. "A Portable 

Compiler: Theory and Prac­
tice:' in Proceedings 5th ACM 
Conference on Principles of Pro­
gramming Languages (1978). 

A technical discussion of the design 
considerations in the first C compiler. 
55 Johnson, S. C. and D. M Rit-

chie. "Portability of C Pro­
grams and the UNIX System:' 
Bell System Technical Journal 57 
(6; pt. 2): 2021-2048 (July/ 
August 1978) . 

Discusses the theory behind the C 
features that enhance program por­
tability. Case study presented with 
transfer of programs from DEC to In­
terdata systems. (See Gilbreath and 
Gilbreath, January 1983, for examples 
of portability on microprocessor C 
systems.) 
56 Joyce, J. "R.eview of The C Puz­

zle Book," ACM Computing 
Reviews (June 1982): 286. 

Contains a brief review of The C Puz­
zle Book (see Alan Feuer, 1982) sug­
gesting that it can be useful in explor­
ing interdialect differe T1 res in C im­
plementations, 
57 Kern, ChriE. l : 1]11-' '". "A User's 

Look at Tinj -C; ' BYTE 4(12) : 
196-206 (December 1979). 

Includes extensive favorable analysis 
and review of the tiny-C interpreter. 
Highlights the program preparation 
system (written in tiny-C itself), as 
well as the differences betwe!'!'l C an i 
tiny-Co Commen ,',. : ;" y', fl ,r 
superior documem"lll,n. Includes 
tiny-C program sample with explana-
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tion. 
58 Kern, Christopher. "Printf for 

the C Function Library;' BYTE 
6(5): 430-434 (May 1981). 

An enhancement to early versions of 
BDS C that allows the very useful 
printf to be used in output process­
ing. Allows printing of numerical 
data in octal as well as variable preci­
sion. Souce code and sample pro­
gram using the function are in­
cluded. 
59 Kern, Christopher. "The BDS 

C Compiler," BYTE 6(6): 
356-362 (June 1981). 

A product review of the BDS C Com­
piler that notes the power and con­
ciseness of C vis-a.-vis Pascal. In­
cludes a comparison of C and Pascal 
aimed at those "not ideologically 
committed to the proposition that 
Pascal is the most congenial program­
ming language:' The only complaints 
are with lack of floating-point (avail­
able in library functions) and redirec­
tion of I/O (also included in later ver­
sions as library functions). 
60 Kern, Christopher. ''MINCE: A 

Text Editor;' BYTE 6(9): 150-160 
(September 1981) . 

A product review of the MINCE 
(MINCE Is Not Complete EMACS) 
editor, which is written in BDS C. 
Useful features noted include multi­
file capabilities as well as the ability 
to modify the editor to one's own 
needs. MINCE is a good example of 
the power of BDS C. One major com­
plaint is that MINCE is slow. Kern . 
commends MINCE for excellent doc­
umentation. 
61 Kern, Christopher. "Microshell 

and Unica : Unix-style En­
hancements for CP/M;' BYTE 
7(12): 206-219 (December 
1982). 

A product review of two Unix-style 
operating shells for CP/M. Both 
Microshell and Unica are considered 
to be useful enhancements to CP/M 
by increasing the system's flexibility 
and user friendliness . Note is also 
made that MARC is a complete oper­
ating system, not simply a CP/M 
enhancement. 
62 Kern, Christopher o. "The 

Scribble Text Processor;' BYTE 
8(2): 302·-309 (February 1983). 

A product review of the Scribble text 
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processor. The companion processor 
to the MINCE text editor, SCRIBBLE 
may be described as a high-level lan­
guage for text manipulation. As with 
other Mark of the Unicorn products, 
documentation is superb (100-page 
user manual and a comprehensive 
program logic manual). Kern notes 
that SCRIBBLE is best when process­
ing large, complex documents. 
63 King, B. "The Flexibility of C;' 

CPIM Review 1(2): 22-23, 75 
(January/February 1983). 

Brief and accurate discussion of C's 
feaures by an author "who refuses to 
work at a company that doesn't use 
C." 
64 Krieger, M. S. and P. J. Plauger. 

"C Language's Grip on Hard­
ware Makes Sense for Small 
Computers;' Electronics (May 8, 
1980). 

The authors (both of Whitesmiths 
and one of Software Tools fame) de­
scribe C and its use in small-com­
puter environments where portabili­
ty between processors is important. 
Useful presentation of pointer arith­
metic is included, as well as a de­
scription of Whitesmiths A-Natural 
code (a narrative type of assembler 
code) . As the authors conclude, "It 
is ironic that the ability to write very 
machine-dependent code with C has 
encouraged its portability. By filling 
the gap between assembly language 
and traditional high-level languages, 
C has succeeded in wooing numer­
ous converts from both camps." 
65 Libes, Don. "Reply to T. R. 

Jackson;' Microsystems 3(5): 
23-26 (September/October 
1982) . 

A reply to Jackson's letter noting 
typographical and other errors in 
David Gewirtz's series of articles on 
C compilers (see T. R. Jackson, 
September/October 1982) . 
66 Madden, J. Gregory. "C: A 

Language for Microproces­
sors?" BYTE 2(10): 130-138 
(October 1977). 

An early (dark ages of 1977) article ex­
tolling the virtues of C with a tutorial 
presentation of its primary features . 
Notes 110 capabilities and control 
structures. Written before any micro­
computer Cs existed, the article con­
cludes with a hopeful "wait and C' 

Today, one need simply '1ook and c." 
67 Mark of the Unicorn, MINCE 

Text Editor Documentation (Mark 
of the Unicorn, 1981) . 

While it might seem unusual to in­
clude a user manual for a specific text 
editor in a bibliography on the C lan­
guage, my reasons are many. First, 
MINCE is written in C, specifically 
BDS C, and includes details on how 
to customize the editor using the C 
language. Second, this manual is the 
finest technical manual I have ever 
seen. It even includes a section (of 
some 50 pages) that discusses the 
consideration involved in implement­
ing any text editor. Mark of the 
Unicorn is to be commended for 
using C and providing means for 
software modification. MINCE is 
highly recommended as an excellent 
example of a complete system. (See 
Christopher Kern's articles for 
reviews of the entire Mark of the 
Unicorn's text system-MINCE/ 
SCRIBBLE.) 
68 Mateti, Prabhaker. "Pascal Ver­

sus C: A Subjective Com­
parison;' in Proceedings of the 
Symposium on Language Design 
and Programming Methodology 
(Sydney, September 10-11, 
1979); pp. 37-69. 

Discusses Pascal and C, noting that 
both possess comparable data and 
control structures. The program 
structure of C is considered superior, 
although the power and ambiguity of 
C also pose dangers to the program­
mer. C's powerful features are 
counterbalanced by its tendency for 
obscure code. As Mateti notes, "Ex­
cellent programs can be written in 
either language . . .. I am concerned 
that it is all too easy to write incom­
prehensible programs in c." 
69 McSkimin, J. R. "REDAS-A 

Relational Data Access System 
for Real-Time Applications;' in 
Proceedings of COMPSAC 1978 
(Computer Software and Ap­
plications Conference, 1978) . 

Interpretive database retrieval system 
written in C. 
70 Meissner, Michael. "Letter to 

the Editor;' ACM SIGPLAN 
Notices 17(8): 84-88 (August 
1982). 

Contains an extensive commentary 
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on the Fitzhorn and Johnson article 
(December 1981). Clarification of the 
comma (,) operator in C, as well as 
such features of C as sizeof, arith­
metic if, and types are included. 
Should be read in conjunction with 
Fitzhorn and Johnson. 
71 Mohler, Lorin S. ''A Disk Align­

ment Routine;' Microsystems 
2(6): 70 (NovemberlDecember 
1981). 

A disk-alignment routine for Tarbell 
single-density drives written in BDS 
C. Source code is included. 
72 Ness, David and A. Krigman. 

"MINCE Editor from Mark of 
the Unicorn;' Infoworld (May 
11, 1981). 

A favorable review of MINCE with 
special emphasis on its capacity for 
large file manipulation tasks and user 
extensibility and modification. A 
typically thorough Infoworld review. 
73 Norris, Bill. "C-Bits (All About 

BDS C version 1.45);' Lifelines 
2(9): 37-38 (February 1982). 

A note briefly describing the bug 
fixes, new features, the new linker, 
and the file sieve.doc (benchmarking 
program). 
74 Pipes and Filters (publication of 

Uni-Ops, POB 582, Walnut 
Creek, CA 94596-1182). 

A newsletter/journal for Unix, C, and 
Software Tools news and trends. A 
useful guide to the expanding C 
field. (See David Fiedler for a similar­
ly useful newsletter.) 
75 PI auger, P. J. "Review of The C 

Programming Language," ACM 
Computing Reviews (January 
1979): 2-4. 

Plauger considers C to be "one of the 
important contributions of the 
decade to the practice of computer 
programming" and notes that Ker­
nighan and Ritchie's book is the 
definitive treatise on the subject. 
Although the reviewer is concerned 
over consistency of presentation, this 
is, all in all, a very favorable recom­
mendation of the "C bible:' 
76 Pournelle, Jerry. "User's Col­

umn ... MINCE Is Not Com­
plete EMACS;' BYTE 7(7): 294, 
298, 300 (July 1982) . 

Pournelle reviews MINCE un­
favorably, although he admits his 
own prejudice. He notes the good 
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features of MINCE, but specifically 
also dislikes MINCE's habit of telling 
the user "things I don't want to 
know:' Concludes by saying that 
others like MINCE. 
77 Pournelle, Jerry. "User's Col­

umn . .. There's a New C I\. 
comin';' BYTE 7(12) : 230, 235, 
236 (December 1982) . 

Includes a brief mention of the ma­
jor C compilers available. The soft­
ware developers' addresses are given 
along with brief evaluations. 
78 Pugh, T. J. "MCALL-C: A 

Communications Protocol for 
Personal Comuters;' Dr. Dobb's 
Journal 5(2): 16-20 (June/July 
1980). 

Communications software written in 
C. 
79 Pugh, Tim. "BDS C, A Full 

Compiler from Lifeboat Asso­
ciates," Infoworld (March 31, 
1980). 

Contains a review of the BDS C com­
piler with comparisons to White­
smiths full C compiler. Concludes 
that BDS C could use improved error­
handling capabilities but that in 
terms of price-performance ratio, 
BDS C is an excellent product. 
80 Reed, Adam. ''An Underline 

Filter for Matrix Printers," 
BYTE 7(3): 300-306 (March 
1982). 

The author presents a program in C 
that sets the half-line spacing option 
for DECwriter printers, thus allowing 
fast, legible underlining of text. This 
is a useful example of the power of 
C in system utility writing. Source 
code is included. 
81 Reid, Larry and Andrew P. 

McKinlay. "Whitesmiths C 
Compiler," BYTE 8(1): 330-344 
(January 1983). 

An excellent discussion of the 
"cadillac" of C compilers, White­
smiths C, which features full Unix 
version 7 compatibility. The inclusion 
of 110 redirection and command-line 
arguments makes the user interface 
for Whitesmiths C programs much 
more friendly. With Unix 7 com­
patibility, Whitesmiths C programs 
are extremely portable (however, note 
the Gilbreaths' comments on the ease 
of portability in all Cs) . Whitesmiths' 
documentation is excellent and the 

system is heartily recommended by 
the authors in spite of its high cost 
(about $550). 
82 Reitz, Randy. "Small-VOS and 

Small-Tools;' Microsystems 4(1) : 
66-69 (January 1983). 

This article describes the use of small­
c to implement 14 of the text-process­
ing programs inspired by the book 
Software Tools by Kernighan and 
Plauger. A short section is also de­
voted to a discussion of small-c itself. 
83 Ritchie, D. M. , S. C. Johnson, 

M. E. Lesk, and B. W. Ker­
nighan. "The C Programming 
Language;' Dr. Dobb's Journal 
5(5): 20-29 (May 1980). 

The authors present an overview of 
the semantics and syntax of C. The 
strengths and weaknesses of the lan­
guage are discussed, with the 
authors concluding that C is likely to 
remain a high-level assembly-lan­
guage replacement into the far future. 
Useful discussions of the C pre­
processor, pointers, and derived 
types are included. A highly recom­
mended article (reprinted from Bell 
Systems Technical Journal; see below). 
84 Ritchie, D. M, S. C. Johnson, 

M. E. Lesk, and B. W. Ker­
nighan. "UNIX Time-Sharing 
System: The C Programming 
Language;' Bell Systems Tech­
nical Journal 57(6) : 1991-2019 
(July/August 1978) . 

An article from the source of C itself 
describing the language, its power, 
and its problems. Note that there are 
some discrepancies between this ar­
ticle and The C Programming Language, 
Appendix A. Only the latter should 
be considered the definitive descrip­
tion of the language. This article has 
been reprinted in Dr. Dobb's Journal "C 
Issue" (May 1980) and is highly re­
commended. 
85 Robertson, M. D. "An Ex­

tended BASIC Compiler with 
Graphics Interface for the 
PDP-ll/50 Computer" (Master'S 
thesis, Naval Postgraduate 
College, Monterey, CA, 1977). 

BASIC compiler written in C to run 
under the Unix system. 
86 Rovegno, H. D. "Using C Lan­

guage for Microprocessors;' in 
Electrol77 Conference Record 
(1977) . 
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617 N. Scottsdale Road. Suite B. Scottsdale. Arizona 85257 

=== (602) 941-5856 
Call 8-5 Mon.-Fri. 

We panicipole in arbifrarion for bUSiness and CUSlomers Through the Deller 

Ousrness Oureau of Maricopa County. 

INTEGRATION: Prices liSTed ale for new equipmenl in faCTOry sealed b oxes wilh manufaCTure,'s 
warronly. We will preteST your equipmenr, inlegrare your SySTem. configure your software. p rovid e 
special cables. ele.. for on addil ionol charge. Call for prices. 

ORDERING: MAIL ORDER ONLY. PrIce, Ii.red are for cash. No C.O.D:,. We ,eli o n a ner 20 
basis to Fortune 1000 companies and Universities w ith good crediT. Charge co rd s odd 2%. Prices 
subjeCl Tochonge. producr subjecI ra avoilabililY. AI. residenls odd 6%. Persona l checks rake J wee-ks 

~~i~~o~~?·~~T~~~~C~i~?J~~~~~~~:~~~:J r~~I~~o~~~~s~; ~~;~~~ees~~~~tf.roducrs are F.O.D. poim o f 

SOFTWARE: We sell al l populor CP/ M.!! pr09romsoT discouOl . Software sold only wirh sySTems nOf 
warronrie-d fo r suiTability . 

--.. __ .... -. ----:-::. 
II you 've been waiTing for a greaT deal 
on an IDMalike wail no longer. The 
Columbia VP is a J 8 lbs. p ortable w irh a 
9 " gre en screen·and dua l :320 K dri ves. 
Comes STandard with MS·DOS. CP/ M·86 . 
Oasica (with IOM·PC com paTible color 
graphics). Macro Assemble r. Async. cam · 
m unications. Pe rfect Write rTM. Pe rfect 
Spelte rTM. Pe rleCl CaleTM. Pe rlecr FilerTM. 
Fasl Gra phsTM. Home Acc 'I PlusTM. 
Space Commanders. Diagnostics. and 
Columbia TUlor. Plus Ihey're backed 
naTionwide- Ihtu De ll & Howell 

Gemini 10X 
Gemini 15 
NEC 802:1A 
Tally 160L/ trac 
Tally 180L/ trac 
IDS Microprism 

. _ $2349.00 

HIGH SPEED 
Anadex 9620A . $1 :199 
Qanrex 70:10 $1562 
T1·810 $1 285 
Prism 1:12 
"loaded '· 
Prism 80 
"loaded" $1369 

LETTER QUALITY 
Sonya PR5500 _ 
Silver Reed 550 
550-Serial 
NEC :1510 
NEC 7710 
DTC :l80Z (48K) 



A description of C with particular 
emphasis upon good documentation 
practice. 
87 Rovegno, H. D. "A Support En­

vironment for MAC-8 Sys­
tems," Bell Systems Technical 
Journal 57(6; pt. 2): 2251-2264 
(July/August 1978). 

A description of the support pack­
ages available for the Bell Systems 
MAC 8 microprocessor system that is 
optimized for C. 
88 Runyon, John. "Review of C 

Notes: A Guide to the C Program­
ming Language," DEC Profes­
sional (November 1982): 22-26. 

Runyon considers the book C Notes 
by C. T. Zahn to be an excellent ref­
erence manual to use as a supple­
ment to Kernighan and Ritchie. He 
estimates C to be a more "universal" 
language than either COBOL or 
FORTRAN. 
89 Saloman, F. A. "Software 

Developmen~ for Micropro­
cessors-A Case Study;' Pro­
ceedings of COMPSAC 1978 
(Computer Software and Ap­
plications Conference, 1978). 

A case study of the use of C in a 
traditional assembly-language appli­
cation, a communications switching 
network. 
90 Sethi, Ravi. "A Case Study in 

Specifying the Semantics of a 
Programming Language" in 
Proceedings 7th Annual ACM 
Symposium on Principles of Pro­
gramming Languages (Las Vegas, 
NY, January 28-30, 1980); pp. 
117-130 (ACM, 1980). 

A very technical study of C using 
denotational semantics. 
91 Skjellum, A. "Argnum-A 'C' 

Conunand Line Processor;' Dr. 
Dobb's Journal 70: 10-31 (August 
1982). 

An enhancement package to BDS C 
to simplify the process of command 
line argument interpretation. Com­
plete source code is included and it 
appears to be easily modifiable and 
portable. 
92 Skjellum, A. "Using C Instead 

of Assembly Language;' Micro­
systems (5): 33-36 (September/ 
October 1982). 

Skjellum argues that C can be a re­
placement language for the tradi-

tional assembly-language systems 
programming tasks. Features are pre­
sented (e.g., pointers, program struc­
ture, local variables) that make C a 
powerful language for systems work. 
93 Springer, Allen. "A Com-

parison of Language C and 
Pascal," Technical Report 
G320-2128 (IBM Cambridge 
Scientific Center; Cambridge, 
MA,1979). 

Another general comparison of C 
and Pascal. 
94 Stankowski, J. 8. "The Design 

and Implementation of a 
General Purpose Interactive 
Graphics Subroutine Library" 
(Master's thesis, Naval Post­
graduate College, Monterey, 
CA, 1976). 

A subroutine library in C for use 
under Unix in graphics processing. 
95 Stroustrup, Bjarne. "Classes: 

An Abstract Data Type Facili­
ty for the C Language;' ACM 
SIGPLAN Notices 7(1): 42-51 
(January 1982). 

A technical article that describes the 
construction of a new data type facili­
ty in C, the class. This construct can 
be used to restrict access to a data 
structure or to a specific set of func­
tions associated with it. Class is de­
fined in the standard C language and 
source listings are provided. Difficult 
reading, but an interesting example 
of C's extensibility. 
96 Taylor, Jeff. "UST-A Source­

Listing Program for the C lan­
guage," BYTE 6(6): 234-246 
(June 1981). 

A system utility written in White­
smiths C that provides source listing 
outputs for compiler error listings 
and which uses RT-ll system-specific 
date routine for heading. Source 
listing included and should be adapt­
able (without DATE) to other pro­
cessors and Cs. 
97 tiny-C Associates. "BDS Soft­

ware C Compiler" (tiny-C As­
sociates pamphlet, n.d.). 

Description of BDS C compiler. 
98 Ward, Robert, ed. C Users 

Group Newsletter (formerly, BOS 
. C Users Group Newsletter). (C 
Users Group, POB 287, Yates 
Center, KS 66783). 

An occasional publication directed to 

all users of the C language in any 
form. Emphases include notes of C 
Users Group disks of public-domain 
C programs, as well as technical in­
formation of interest to users of any 
version of C. Essential for all C users. 
99 White smiths C Programmers' 

Manual (Whitesmiths Ltd., 97 
Lowell Rd., Concord, MA 
01742). 

A four-part manual describing the 
Whitesmiths C implementation with 
sections on run-time library portabili­
ty issues. 
100 White smiths The C Letter 

(Whitesmiths; three issues per 
year). 

Publication by Whitesmiths for users 
of its C language implementation. 

Index 
1. General and Introductory C Materials: 

01, 02, 03, 04, OS, 06, 07, 11, 27, 37, 
38, 40, 43, 52, 63, 64, 65, 66, 77, 83, 
84, 88, 92, 97 

II. Reviews 
A. C compilers: 

1. BD Software C (BDS C), 10, 37, 38, 
59, 73, 77, 79, 97, 98 

2. C. plus, 34, 35, 36 
3. Small-c, 20, 21, 37, 38, 47, 48, 82 
4. tiny-C, 37, 38, 40, 44, 51, 57, 77 
5. Other C versions 45, 77, 81, 99, 

100 
B. Cbased editors and text processors: 

l. Ed Ream editor, 22 
2. MINCE/SCRIBBLE, 17, 23, 24, 

60, 62, 67, 72, 76 

III . Benchmarks and Comparisons 
A. Benchmarks: 

41, 42, 51 
B. Comparisons of C with Pascal: 

30, 41, 42, 51, 68, 93 

IV. Applications/Techniques 
using C (hobbyist), 17, 20, 21, 26, 
34, 35, 36, 44, 46, 47, 48, 53, 58, 71, 
78, 80, 91, 92, 96 

V. Applications/Techniques using C 
(advanced), 08, 09, 12, 13, 14, 15, 16, 
18, 19, 29, 32, 33, 49, 50, 54, 55, 68, 
69, 70, 84, 85, 86, 87, 89, 90, 93, 94, 
95 • 

Terry A. Ward is a programmer/analyst for 
Academic Computing Services, University of 
Northern Iowa, Cedar Falls, IA 50614. 
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Special 
of the 

® 

~~~~i~ Month! 

IBM pc- COMPLETE LINE 

IBM 
PC System includes 64K IBM-PC with 
320KB Floppy Disk Drive. Contro ller. 
Color Graphics Card. Monochrome 
Monitor. All for only . ... . . $2599.00 

LOTUS ' -2-3 SOFTWARE .. 5459 

TAVA CORP. PRODUCTS 

TRUMPCARD 
A unique memory card with 256K Ram 
Game I/O and Serial I/O .. . . 5399.00 
TRUMP CARD If 
Serial I/O and 5 I 2K fu lly populated 
memory card .. . . ....... . 5599.00 

AS'F RESEARCH 
10 Plus-Parallel & Serial Port. Clock 
Calendar W/Bat. back-up. Superdrive, 
Super pool ... . . ...... . . . $1 99.00 
Combo P/us- 256K. Parallel & Serial 
Port. Clock Calendar W/Bat. back-up. 
Superdrive. Superspool .. . . . $499.00 
Mega Plus- 512K. Parallel & Serial Port. 
Clock Calendar W/Bat. back-up 5999.00 

QUADRAM 
Quad Board - 256K. Parallel Port. Serial 
I/O. Clock Calendar w ith battery backup 
.. . ...... .. ..... . .. ... . 5599.00 
5 I 2K Ram w ith Serial I/O . . . $199.00 
HERCULE GRAPHICS CARD 
This card gives you 720 x 350 
graphics . . .. . . .. . . .. .. . . 5499.00 
BIG BLUE • • • ..•... • • . 5479.00 
MAYNARD SANDSTAR SERIES 
Mult ifunction Card . • ... 595.00 
Floppy Disk Controller . .. . 5225.00 
Memory Card ............ 5189.00 
Add-On Memory MGdu/e . . . . 599.00 
Para llel Port Module . . . . . . . . $15.00 
Serial Port Module . . ..... . . . 595.00 
Clock Calendar Module . .. . . $15.00 
Games Adapter Module . . . . . 559.00 

"IBM IS a regIStered trademark of IBM Corporation 
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HAC 
OTHER PRODUCTS FOR IBM 

THE ULTIMATE SOLUTION TO 
THE PC EXPANSION DILEMMA 
FROM LNW COMPUTERS FOR 
YOUR IBMPC AND PCXT 
BUSBOARD "MOTHERBOARD". 
Allows for addition of eleven ( II ) different 
modules and additional processing power 
through coprocessor BUS . . . S 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 8" disk drives . . 5249.95 
ASYNCHRONOUS COMMUNICA­
TIONS 110. Allows each Busboard to 
contain up to 8 separate serial asyn­
chronous channels w ith a tota l of 15 dif­
ferent channels .. . . . . $19.95 
5 " OR 8 " FLOPPY DISK I/O 
MODULE. Replaces disk controller in 
PC and is compatible w ith diskettes 
from other CP/M 86@and CP/M® systems 

... . . . . . . .. .... .. .... $169.95 
PARALLEL PRINTER 110 
MODULE. Multi-user Printer port 
addressing. or general purpose 8-bit I/O 
port ... . . . .... 549.95 
CLOCK eALENDAR 1/0 MODULE. 
Operates both CP/M 86@ and MSDOS@ 
Also includes back-up battery and Alarm 
function ..... . . ... . ... . . . . $69.95 
GAME 1/0 MODULE. Compatible 
with IBM PC Game I/O card. Allow s for 
connection of either 2 joysticks. or 4 
paddles . . . . .. . 549.95 
DIRECT-CONNECT MODEM 
I/O MODULE. Features answer/dial in 
tone or pulse for low cost long distance 
services . Program listing allows for smart 
modem under BASIC. Speed dialer 
program included ...... . .. . $149.95 
AID 110 MODULE. 16 independent 
multiplexed analog input channels w /8 bits 
of resolution per channel . . . . s 109.95 
8 BIT 1/0 MODULE. Both latched 8 bits 
output and input w ith interrupt capability 
fully supported. User programmable port 
addressing for up to 8 modules per 
Busboard .. . 559.95 
PROTOTYPING I/O MODULE. 
Util izes 3M Scotchflex Breadboard 
prototyping system. Complete w ith 40 
conductor I/O BUS connector and an 
assortment of prototyping pins S 29.95 

• APPLE IS a reglS!ered trademark of Apple Computers, Inc. 

1M 

WORD PLUS-PC 
Word Processing Software ..... 5299 

HARD DISK SYSTEMS FOR IBM 
AND APPLE 

DAVONG FOR IBM 
Internal 

5MB .... . . $1495 
10MB . . . . .. 51795 
15MB . . . ... $2295 
21MB ... ... $2595 
32MB . . . . .. $2995 
c 

FLOPPY DISK DRIVES 

SHUGART 

Externa' 
$1695 
$1995 
$2495 
52795 
U195 

SMOO SSlSD . . . . . . . . . .. . S 169.00 
SA450 DSIDD . . .... . .. . .. 5239.00 
SA800/801 SSISD . .. . ...... U65.00 
SA850/85 I DSIDD .... . . . 5459.00 

TANDON 
TM-I 00- I SS/DD . . . . . . . . . . CALL 
TM- J 00-2 DS/DD .. . . . . . . . CALL 
TM-lOO-4 Ds/DD . . . . .. ... $159.00 
TM-848- I SSlDD . . . . . . . . . . $425.00 
TM-848-2 DSIDD ......... S499.00 
SIEMENS 
FDD J 00-5 . . . . . . . . . . . . . . S, 59.00 
FDD 200-5 .. . ...... . . . .. $199.00 

DISK DRIVES 
For IBM PC 
Tandon 100-2 .. . ............ CALL 
Teac 55-B S/imfine 320KB . . .... $260 
Shugart SA-455 Slimline 320KB . 250 

THE BUSINESS MANAGER 
Integrated Accounting Syst 
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 Qrograms 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 

"DATA DRIV E. APPLETTE I. APPLETTE 2 . ana TRUMP 
CARD are regIStered trademarks of lAVA Corporation 



WE'VE MOVED 
TO BIGGER FACILITIES 
TO SERVE YOU BETTER 

(714) 261·1 0 
PLEASE NOTE OUR NEW P .... ONE 

Sales and Service: Business & Home Computers 

PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 

PRINTERS 

TAVA PRINTERS 
BY DIABLO 
DOT MATRIX PRINTERS 
Model 11 
80 Column/l 00 CPS . 
Model 31 

. .. 5599.00 

132 Columnll 00 CPS 
Model 32 
132 Columnl I 50 CPS 
Model38 

CALL 

CALL 

132 Column/400 CPS 51999.00 

Tava 80DM 
Dot Mtx. Epson MX80 
Compatible Printer . . . . . . . . 5299.00 

DAISY WHEEL PRINTERS 
Model620 
132 Column/20CPS .... . .. 5899.00 
Model630 
APII40 CPS Letter Quality S 1499.00 
Model630 
ECS I API-40CPS 
Multi-Lingual . .... . . .. . . S 1 899.00 

NEC 
SPINWRITER 

NEe 
77 10- 1 ... $1995 3510 . ... 51395 
77 15- 1 . . . 52195 3515 .. 51395 
7730- 1 ... $1995 3530 .. . . 51595 
7720-1 ... 52595 3550 .. . . 51895 
7725-1 ... 52595 PC8023/\ . 5 495 
STAR MICRONICS 
Gemini 10 ........... . ... . . CALL 
Gemini 15 ............ . .... CALL 

SMITH CORON A I II!! 
TP- I parallel . . . . .. . 5579.00 
TP-I serial . .. . .. ..... .... 5579.00 
C~ITOH 

GX- IOO (50 CPS Dot Matrix) . 5249.00 
851 0 .. . .......... . ... .. 5469.00 
1550 (IS ") . . . . . 5699.00 
F-IO (40 CPS. Letter QuaL) 51395.00 
F-IO (55 CPS. Letter QuaL) $1695.00 
OKIDATA 
82A . . . . . . . . . . . . . . . . . . . . 5429.00 
83A . . . . . . . . . . . . . . . . . . . . 5699.00 
84AP parallel ............ 5999.00 
84AS serial .. . ........ . . $1099.00 
9'fA .... . .. . . . . .... . . . .. S525.00 
93A .. .. ... .. . .. . ... .. . . 5999.00 
IDS PRISM 
Prism 132 (8 & W) . . . . . . . 51395.00 
Color . . . . . . . . . . . . . . . . . . . 5 CALL 

' CP/M and CP/M86 are registered trademarks of Digital 
Research. Inc. 

Circle 323 on inqu iry card . 

BROTHER bft)t:.Ilef. 
HR-I A parallel .. ........ . 5769.00 
HR-I A serial . . . . . . . .. . .. $869.00 
HR- I 5 . . . . . . . . . . . . . . $ 599.00 
Tractor feed option . . 5135.00 

MONITORS 

AVAILABLE (A ll Models) . . CALL 
AMDEK MONITORS 

olor /. . . . . . . . . . . . . . . $359.00 
Color II . . . . . . . . . . . . . . . $699.00 
Color III . . . $ 399.00 
300A . . . . . . . . . . . 5199.00 
3JOA . . . . . . . . . . . $239.00 

PRINCET ON GRAPHIC SYSTEMS 
His Res. Color . . . CALL 

appk! ® 

Computer System. Controller. Two Disk 
Drives. Monitor . .......... . . 51890 
TAVA PLUS COMPUTER SYSTEM 
,APPLE II + COMPATIBLE, 
64K CPU Expandable to 128K 2 Disk 
Drives Controller Card Monitor. Parallel 
Port. Serial Port. 2 Game 1I0·s. CP/M» on 
board. DOS 3.5 . . . ..... .. $ 1299 
Apple II ... Compatible Computer 
System W/48K of memory. One " Data 
Drive" disk drive. Controller card. 12" 
green screen Hi-Resolution Monitor. All 
Cables are included for a Compushack 
price of . . . . . 5999.00 
Additional Drive 
W ith purchase of above 
System . . . . . . . . . . . .. n oo.oo 

OTHER PRODUCTS 
FOR APPLE 

Special of the Monthl 
5259 

TAVA CORP. 

TAVA PRODUCTS FOR APPLE 

Cooling System and 
Power Monitor . . . . . . .. . 559 
Joystick . . . . . . . . . . . . 549 
80 Column Card .. . ........ $149 
H AYES MICROCOMPUTER 
PRODUerS 
Micromodem II 300 baud . . 5299.95 
Smartmodem 1200 baud $529.95 
PERSONAL .A CCOUNTANT 
Software for your Apple lie and Apple II + . 
. ........... . .......... 5199.00 

EPD PRODUCTS 
Lemon Surge Protector . . . ... 549.95 
Lime Surge Protector . . .... 579.95 
Peach Surge Protector ...... 589.95 
Orange Surge Protector . . . . 5129.95 
Plum Surge Protector ....... $48.95 

DEC Rainbow 100 
Keybaord. CPU. Z-80/8088. 64K. Serial 
RS23.2 Port. Two X-400KB Disk Drives. 
Moniror. CP/fV186®/80 Software. CALL 

Ci;OMMSOFT PHOTOCASTER 
Features a packed system to take. process. 
store. print. send and receive color and 
black and white photos with your Apple 
II computer. 
PC 100 Disk software. I/O board. manual. 
demo tape ............... 5499.95 
PC 101 All the above pIuS Panasonic TV 
Camera. RGB filter accessory $749.95 

CALL YOUR LOCAL 
COM PUSHACK DEALERS: 

California 

Colorado 

Idaho 

il lino is 

Montana 

New York 

Concord 

IrvJne 

L.l MIrada 

Scln Fernando Valley 

San Jose 

San Ramon 

Tustin 

W.llnut Creek 

Denver 

TWin Falls 

ChIC~gO 

Grea t Falls 

Missoula 

New York 

Rochester 

Rome 

14151828.4752 

1714 , 261-1000 

(2 131947-9505 

(213) 906-7000 

14081 97 3-1 ..... 

(415) 838-2233 

1714, 730-7227 

14 15, 9 4 5·8011 

1303, 422·454 5 

* 
(312) 964-4612 

* 
(4061 721 -1 811 

(8001 228-5525 

(7161 924-2544 

13151 336· 0266 

DATA DRIVE T .... Austin (5121 258-1062 

100% Compatib le Disk dr ive for 
APPLE II + and APPLE lie. Runs DOS. 
CPM®. Pascal software. 
APPLETTE DRIVE .• .•..•. $ 269 

W ashingto n 

Wisconsin 

Can ad a 

U .K . 

RIChland 

Spokane 

Verona 16081845-7110 

TorOntO (4 161 249-8601 

lonaon 0 1-93 5-0480 

'CAll FOR NUMBER 

16861 ARMSTRONG. IRVINE. CA 92714 All FLOPPIES REPAIRED QUICKLY AT lOW<COST 

HEADQUARTERS/TELEX' 181667-ANSWER BACK, COMPDSHACIC IRIN 
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Chisel Your Code 
with a Profiler 

This software tool can help you speed up compiled programs 

The time and effort required to 
construct a software program for a 
microcomputer application depend 
on the tools available. Without soft­
ware tools it may not be feasible; with 
an assembler it may take months; 
with a compiler an application pro­
gram can be written in only weeks. 

A compiler is a tool that reduces 
the amount of toil required to design, 
code, debug, and document a pro­
gram by about a factor of 10. Unfor­
tunately, this 10 to 1 advantage is off­
set by at least a 2 to 1 size disadvan­
tage. That is, a compiled program's 
object code is typically at least two 
times longer than it would be if the 
program had originally been written 
in assembly language by a competent 
programmer. 

The amount of code generated is 
not usually a problem. Each addi­
tional 2000 bytes of code above a 
system's limit require another 

Editor's Note: The profiler program discussed 
here, written in a combination of C and assembly 
language, was developed on a Wintek Sprint 68 
microcomputer, a 6800-based software development 
system. However, this programming technique is 
sufficiently flexible for you to implement it OIl most 
microcomputers . . . S. J. W. 
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EPROM (erasable programmable 
read-only memory) or ROM chip. 
Unless you plan to set up 1000 or 
more identical systems running the 
program, the extra ROM per system 
is preferable to the time and expense 
it would take to write the program in 
assembly language. 

On the other hand, some applica­
tions are significantly hampered by 

A profiler isolates a 
section of the code so 
that you can optimize 

it for fastest 
execution time. 

the time required by the processor to 
execute compiled code. If the com­
piler produces twice as much code, 
the processor will take twice as long 
to execute the code. If the additional 
execution time cannot be tolerated, 
you must either rewrite the program 
in assembly language or find some 
way to make the compiler-generated 
code execute faster. 

Enter the Profiler 
A profiler is a computer program 

that allows you to modify the com-

piled program in order to reduce the 
execution time to nearly what it 
would be if the program had been 
written in assembly language, but at 
only a fraction of the effort and cost. 

Why It Works 
If you analyze a microprocessor 

system ' that is executing compiled 
code, you almost always find that the 
processor spends 90 percent of its 
time executing 10 percent of the code. 
In other words, the processor spends 
most of its time executing a particular 
subroutine or a small section of the 
code. The idea is to locate this par­
ticular section and then modify it to 
execute faster. Clearly, finding this 
section and rewriting it in assembly 
language is preferable to rewriting 
the entire program in assembly 
language. 

A profiler isolates a section of the 
code so that you can optimize it for 
faster execution time. If the execution 
speed of this section of the code can 
be increased by a factor of 2, the ex­
ecution speed of the total program 
will be increased by nearly the same 
factor. The final product is a com­
piled program that remains twice as 
large as the equivalent assembly code 

Circle 369 on Inquiry card. --+ 





but executes at about the same speed 
as if it had been written entirely in 
assembly language. 

The profiler monitors an applica­
tion program while it executes and 
then computes and displays a 
histogram of the length of time the 
application program spends ex­
ecuting different subsections of its 
code. 

Our version of a profiler is an in­
teractive program that first asks you 
to specify the section of code to be 
profiled by stating a start address and 

a stop address. The section of code 
to be analyzed could, of course, be 
the entire program. The profiler then 
divides this section of code into 16 
subsections called "bins:' As the ap­
plications program executes, the 
microprocessor interrupts every 1/6 
second and the profiler examines the 
program counter. If the value in the 
program counter (the instruction ad­
dress) falls within the section to be 
profiled, the profiler scores a hit and 
records which of the 16 bins contains 
the hit. This process continues until 

the program finishes or one of the 
bins fills with a maximum of 255 hits. 
At this point you can elect to display 
a histogram of the bin hits in a bar 
graph on a standard video-display 
terminal or line printer. 

Details of the Profiler 
Our profiler's parameters were 

chosen mainly to facilitate writing the 
profiler program. The number of 
bins-16-is convenient for arithmetic 
operations and as a number of bars 
to display in horizontal bar graph for­

______________________________ ---, mat on a conventional video display 

* * WE ARE BYTE MAGAZINE'S THIRD OLDEST ADVERTISER * * 
COMPLETE SYSTEMS FOR A WIDE RANGE OF APPLICATIONS, FOR VARIED 
LEVELS OF SOPHISTICATION. 8 & 16 BIT, S-100 AND NON 5-100, SINGLE AND/ 
OR MULTI USER, FLOPPY AND HARD DISK CAPABILITY, SOFTWARE, PE-

RIPHERALS, SERVICE AND SUPPORT. 

COMPUPRO/GODBOUT SPOKEN HERE: We are proud of our recent des­
ignation as CompuPro Systems Center! We feature the high perfo rmance, versa tile 
8085/8088 dual processor 816 sys tems with unique version of MP/M that allows 
simultaneous use of both processors. 

Ah NEC APC: The best 8086 system on the market' Gives you more 
... for your money! For under $4,000: 8086 processor, two double sided, 
~ double density 8" d rives, 128K RAM, elegant keyboard and monocolor 

display (color optional) , MS DOS and/or CP/M 86 . 

EPSON QX 10: Truly user friendly. Our entire staff loves this system. You can 
draw pie charts and bar graphs in two minutes with no prior computer experience! 
Incredibly easy and satisfying to work with. For under $3, 000: 256K RAM, complete 
VALDOCS software, HASCI keyboard. We also stock HX20, new FX80 . ter. 

MASTER MAX: Z80, S-100 with dual 8" d rives (Winchester option) . Uses Inter­
continental Micro CPZ48000 single card computer. 4 DMA channels & universal 
in terrupt controller give grea t versatility and speed. $2740 includes CP/M. OP­
TIONS: double sided drives, TURBODOS, [CMS slave cards, 220v/50HZ opera tion. 

IMS MULTI USER SYSTEMS WITH TURBODOS: Z80, S-100 CP/M com­
patible. Slave cards give each user Z80 CPU. 64K RAM, 2 I/O. No speed degradation 
as users are added! Nationwide service depots. 

GRAPHICS: MICROANGELO (5-100) OR MIRAGE (RS232). Monochrome or color. 
AUTOCAD: Interactive graphics software for architects, engineers, others. 
HO USTON IN STRUMENTS digitizer and plotters. 

ESQ 1: Legal time and billing software implemented on our MASTERMAX, [MS or 
GODBO UT. On site training and complete software for NY quad state area . 

PERIPHERALS: CRTS (Televideo, WYSE, Hazeltine); dot matrix and letter qu ality 
printers, 5-100 boards & mainframes, floppy disk subsystems (Shugart, Q ume, 
Tandon , Per Sci) . Full line of RAM and accessories for IBM Pc. 

SINGLE OR DUAL WINCHESTER SUBSYSTEMS: Dual version solves 
back up problems! Implemented for CP/M, Turbodos, TRS 80, IBM pc, Osborne, 
Apple, many others. Very low prices . 
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terminal. Six interrupts per second 
appear to be sufficient and posed no 
design problems for our profiler 
because 8-inch floppy-disk drives 
spin the disk at a rate of 6 revolutions 
per second and generate an index 
pulse once per revolution. (On the 
Wintek Sprint 68 microcomputer the 
only additional hardware required 
for the profiler is a jumper on the 
floppy controller module to feed the 
index signal to an unused PIA con­
trol line to generate the interrupts.) 

Our profiler consists of an interac­
tive part and a kernel. The interactive 
part handles the user interface. It 
prompts you to enter the FWA (first­
word address) and the LWA (last­
word address) of the section of code 
to be analyzed. It then divides this 
range (LWA to FWA) into 16 equal 
bins and displays the bin size on the 
video screen. If the range is not a 
multiple of 16, it increases the LWA 
until it is, and so informs you. The 
interactive part of our version of the 
program was written in the C 
language and compiled into 6800 ob­
ject code on a Wintek Sprint 68 
microcomputer. 

The kernel part of the profiler is an 
interrupt-handler subroutine. As a 
program executes in the normal way 
an interrupt occurs every 116 second. 
The kernel subroutine reads the 
value of the program counter from 
the stack and determines if it falls 
within the profile range. If so, it 
scores a hit, increments the ap­
propriate bin counter, and ends with 
a return from interrupt. When a bin 
is full (255 hits) interrupts are dis­
abled and the program executes to 
completion. Our version of the kernel 





is a 20-line 6800 assembly-language 
program. 

At this point you can direct the in­
teractive part to display a histogram 
on the video screen or line printer. 
The histogram is displayed as a 
horizontal bar graph with the length 
of each of the 16 bars proportional to 
the number of hits in the correspond­
ing bin. The profiler scales the bars 
so that the longest bar is equal to 80 
(the number of characters per line on 
typical video-display terminals). 

A Case History 
Wintek started the development of 

a resident 6800 C compiler in 1979 by 
writing it in C, using the C compiler 
to compile itself, and writing a 6800 
code generator. When first brought 
up on Wintek's Sprint 68 microcom­
puter, the C compiler ran too slow­
ly; a test program requirect 10 
minutes and 45 seconds to compile. 

We ran the profiler on the compiler 
as it compiled the test program and 
obtained the histogram presented in 
listing 1. Note that the processor 
spent about half of the 10 minutes 
and 45 seconds executing the code in 
the range of 7898 to 8098 (hexa­
decimal memory addresses). We 
decided to take a closer look at this 
section by running the profile over 
the range 789S to 8098. This higher­
resolution view, shown in listing 2, 
shows that the code between 7(:18 
and 7018 offered the best prospect 
for improvement. Consequently, we 
carefully rewrote these routines in 
assembly language to obtain a 
modified C . compiler. Next, the 
modified C compiler was used to 
compile the test program. The perfor­
znance of the improved C compiler is 
presented in listing 3. When compar­
ing listings 1 and 3, keep in mind that 
our profiler scales the histogram so 
that the largest bin count is 80. The 
results show that we removed the 
bottleneck and reduced the execution 
time from 10 minutes and 45 seconds 
to 6 minutes and 35 seconds. 

Summary 
The use of a profiler can greatly 

speed the development of compiled 
programs. Because 90 percent of pro­
gram execution time is required by 10 
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Listing 1: Output of our profiler from the examination of the ( compiler as it compiled a 
test program. The histogram shows the relative number of times that the processor was inter­
rupted while executing code within each of the 16 different memory locations or bins. The 
listing shows that code within the memory area of 7898 hexadecimal took the most processing 
time to execute. 

01 SYO:PROFILE HISTOGRAM 
645 hits recorded 
489S * 
5098 * 
5898 *** 
6098 ******* 
6898 **** 
7098 *'********************* 
7898 *****t*.************************************************.******_******* 
8098 '*'**************** 
8898 ***** 
')098 '*** 
'7898 * 
1\090 ~, * 

AD98 ***************.**********_** 
[<098 * 
8893 ************* CO?8 :~*** 

Listing 2: Modified examination of the ( compiler as it compiled the test program. By redefining 
the area of memory recorded by the profiler, we gained a more detailed histogram showing 
that the code within memory area 7C18 through 7(98 hexadecimal took most of the process­
ing time. 
01 SYO:PROFIlE HISTOGRAM 
5 1 9 hits ,'ecorded 
7098 * 
7918 * 
7'1'18 * 
7t\1~: ~q: ~: * 

7Aj·8 * 
/T:l8 * 
7 1:<1'(: * 
; C18 *.*************** __ *,*** __ *************************.***.****** __ ******* 
7C'78 *************.*******************._***** •• **.,*******.*"***'***' 
7[1 18 ** 
7 IW8 * 
l U8 * 
7E?8 * 
7rlB , 
717 ',8 * 
1)018 '''** 

Listing 3: Histogram for the revised (compiler. With the processing bottleneck removed, 
the listing shows a relatively even amount of time required for all sections of the compiler 
code. The execution time improved from 10 minutes 45 seconds for the original versic,Jn to 
6 minutes 35 seconds for the revised versiol1. 

01 SYO:PROFILE HI STOGRAM 
1001 hits recorded 
4898 * 
4C98 * 
50S'S * 
:o4 ,? 2 1* 
5898 *.' .. **** 
~:; C: 9S *u:* 
609E; * 
6498 .,'***'*'*****"*.*'*******'**'***'* 
6898 t , , ********tl****. **** 
6C9S ~:* 

7093 *.*tt*t*.**I.*.*.*, •• ***** 
7498 *********.***,t ,**************************************'******'*******" 
7898 ~: ******* 
7C98 * *:t * * * t * * ** * * ~* ~: *~:~ t f ~* * ** 
8098 r* *~* ~ I· ~«*«. ~ .f z .t *ri2trZ *****~I*'***~t*********.**, 
8498 "***** * * * ' **f**** t t t* . ~ ** 

percent of the code, modifying the 
slow 10 percent of the code will be a 
more efficient use of your time than 
writing the entire program in 
assembly language. By developing 
your own profiler program you can 
significantly reduce the toil and time 
required for program development .• 

Dennis Leas is a software engineer for Wintek Cor­
poration (1801 South St., Lafayette, IN 47904). He 
holds a degree in electrical engineering from Pur­
due University. 

At t~e time the article was written, Paul Wintz 
was president ofWintek Corporation, He has since 
retired from the company and is living in New 
Zealand. 



BUY CTORY DIRECT 
CUSTOM COMPUTER SYSTEMS 

.ir~ MICRO 
I~I. MI. SALES 

A nswers to some commonly asked 
A: The Company has been producing computers for 7 years now. We repre­

sent and manufacture many different lines of computers, peripherals and 
supplies . 

A : The XDS series from U. S. Micro Sales comes to you factory direct; thus cut­
ting out the "middleman " distributor or dealer. You get a tremendous cost sav­
ings!! The XDS series is fully expandable including 5 V. .. and 8" floppies, car­
tridge disks, hard disks, tape backup, etc. We carry a complete line of single 
user systems, upgradable to multi-user, with the fastest operating speeds in 
the industry compared to such machines as Apple, IBM, Televideo, etc. 

A : u.s. Micro Sales XDS series allows you to use any standard CRT terminal, 
printer, modem, plotter, keyboard, etc. You are not stuck with peripherals which 
may not fit your needs, or poorly designed, or hard to operate. (i.e. IBM 's 
keyboard, Apple 's expandability) 

A : Our systems use the CP/M operating system which has the largest installed 
base of application software in the world. CP/ M, versus some of the "fad" 
operating systems is tried and proven and has applications which have been 
on the market for years. 

A : u.s. Micro Sales carries a complete line of peripherals - 23 different CRT 
terminals, 18 printers, 6 lines of modems, etc. We also supply cables for 
whatever peripherals you order with your system. 

A : We provide highly documented manuals with each system. Also, the largest 
collection of free software utilities to work with your system, and a Customer 
Service "Hotline " to answer your questions and assist you with any field pro­
blems. We also offer extended warranties over our 1 year standard warranty! 

Our Toll Free Analysts are ready to answer these and any other 
questions you may have regarding your data processing needs. 

WEST 
1·800·854·8174 

EAST 
1·800·435·9357 

MEDICAL ' 

Q uestions 
Q: How long have you been in the industry? 

Q: Why should I buy an XDS system? 

Q: Why not buy an IBM or Apple instead? 

Q: What software runs on your systems? 

Q: Where do I get peripherals when I buy your 
system? 

Q: Who helps me solve problems in the field? 

Q: What free software will I get with my system? 

Q: What will "M" Disk do for me? 

Q: What disk formats is my system compatible with? 

Q: How can I expand or upgrade my system? 

Q: What is the difference between your cartridge disk and 
a conventional hard disk? 

Floppy Disks: 5'.41" and 8·, (Any Format) - Hard Disk: 5, 10,20,40, and 85 Megabyte - Removeable Cartridge Disk 
:.... Ca Backup: 17 and 60 User/Multl·User Cnnfinulratllnns_ 

15392 Assembly Ulne, Hunlinglon Beach, CA 92649 Circle 400 on inquiry card. See Pages 532 & 533 for Additional Product Information 



A New Shape Subroutine for 
the Apple 

Athletes pole-vault, race cars spin, 
and fighter planes fire at enemy air­
craft. Is this the real world? No, I'm 
talking about fast, smooth animation 
on the Apple II high-resolution 

. graphics screen. In the past year, 
dozens of new Apple II programs 
have achieved such awesome anima­
tion capabilities that several years ago 
most Apple programmers would 
scarcely have believed them possible. 
After trying unsuccessfully to match 
the quality of the commercially pro­
duced animation in my own assem­
bly-language programs, I realized 
that the problem stemmed from the 
standard Apple shape subroutine 
that I was using to display the shapes 
I wanted to animate. 

Standard Hi-Res Package 
The hi-res (high-resolution) 

graphics package I was using is the 
standard package supplied by Apple 
Computer. It once was supplied with 
all Apple II computers sold, and it 
can now be found on the volume 3 
disk of the Apple Software Bank 
Contributed Programs, available from 
Apple dealers. Indeed, this package 
was eventually incorporated into the 
Applesoft language to add hi-res 
commands. Written in machine 
language, the package includes 
subroutines to clear the screen, plot 
a point, draw a line, and draw a 
shape on the hi-res screen. Although 
the clear, plot, and line subroutines 
work well in animation, the shape 
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by Richard T. Simoni Jr. 

subroutine is much too slow to allow 
shapes to move across the screen 
quickly, smoothly, and without 
flickering. 

The speed of the shape subroutine 
is the most important factor in anima­
tion for two main reasons. First, the 
speed with which the subroutine can 
plot the shape, erase it, and plot it 
again in its next position limits how 
fast any shape can move across the 
screen. Second, in a typical anima­
tion scheme, a shape moves from one 
position to the next in four phases, 
which correspond to the time re­
quired to plot the shape, the time the 
shape remains on the screen, the 
time required to erase the shape, and 
the time that the shape is not on the 
screen at all . These · four phases 
repeat each time a shape moves to a 
new position. The time spent during 
each phase of the process determines 
how fast the shape moves and how 
smooth and flicker-free the animation 
looks. To maximize the smoothness, 
the time used in plotting the shape, 
erasing the shape, and leaving the 
shape off the screen must be 
minimized, for the human eye 
perceives these phases as con­
tributing to the flicker of the image. 
On the other hand, if the amount of 
time the eye sees the image whole on 
the screen is significantly greater 
than the time required for the other 
phases, the image appears to move 
smoothly across the screen. Minimiz­
ing the time the image is totally off 

the screen is not difficult, for all 
calculations for the next plot can be 
done while the image is on the 
screen; when the image is erased, it 
can then be immediately plotted in 
the new position. The times required 
to plot and erase the shape, however, 
are directly determined by the speed 
of the image subroutine. If the sub­
routine is slow, the plot and erase 
times are long, and the image ap­
pears to flicker as it moves across the 
screen. 

Representing Shapes 
To understand why the standard 

Apple shape subroutine is too slow 
for most animation purposes, you 
must know how the subroutine 
works and especially how it expects 
a shape to be represented in memory. 
A shape is represented by a series of 
vectors in memory, with each vector 
specifying if a given pixel should be 
turned on. It also specifies which of 
the four adjacent pixels should be ad­
dressed by the next vector. This 
scheme best suits the representation 
of simple, single-line shapes such as 
those in figure 1. Unfortunately, if a 
shape must be filled in or if the shape 
has any detail drawn within its boun­
daries, as in figure 2, the shape's 
representation is awkward and inef­
ficient at best. In these cases it is 
often necessary to overplot points 
and use many vectors that specify 
motion without plotting. Moreover, 
if the shape is large, the sheer size of 
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Figure 1: Because they are easily represented in memory by a series of vectors, these simple single-line closed shapes are suitable for display 
by the standard Apple shape subroutine on the hi-res graphics screen. 

the vector table becomes unwieldy. 
When the time comes to plot these 
shapes, the subroutine steps through 
the table, and each vector takes up a 
certain amount of time. If the vector 
table represents the shape inefficient­
ly, the end result is wasted time in the 
plotting of the shape. 

Similarly contributing to the slow 
speed of the shape subroutine is the 
inclusion of scaling and rotation fac­
tors. In order to plot a shape, a call­
ing routine must specify a scaling fac­
tor that determines the plotted 
shape's size (actual size, double size, 
triple size, etc.) and a rotation factor 
that determines the angle through 
which the shape is rotated before 

(2a) 
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plotting. Although these factors are 
useful in some applications, using 
them with shape animation rarely 
produces satisfying results, and these 
calculations slow the subroutine 
considerably. 

A New Shape Subroutine 
After realizing that the speed bot­

tleneck in my programs was caused 
by the shape subwutine, I went 
about designing my own subroutine 
with two criteria in mind. First, the 
subroutine had to be high speed to 
minimize image flicker, and second, 
the method of representing a shape 
in memory had to allow complicated 
images to be plotted as quickly as 

(2b) 
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simple single-line shapes of the same 
overall size. One way to meet these 
criteria is to use a bit picture to repre­
sent the shape in memory. In other 
words, the shape is represented in 
main memory in the same form in 
which it is ultimately represented in 
the hi-res screen memory when the 
shape is plotted on the hi-res screen. 
Plotting the shape is then simple and 
fast : the bytes representing the shape 
in main memory need only be 
transferred to the hi-res screen 
memory. I used this technique in 
writing a fast shape subroutine 
suitable for animation. 

The table of bytes that make up the 
bit picture is called the shape table. 

(2e) 
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• 

Figure 2: The detail within these shapes makes their representation as vectors in memory inefficient; therefore, the standard Apple shape 
subroutine is neither well suited nor easy to use for the display of these shapes on the hi-res screen. 
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TOU rlorer 
Th at's right. If yo u compare Ihe benef its of ordering from Nalional Computer to al l our competitors, you'lI see why more 
smart shoppers buy from us everyday. We save you money even before you order with our toll free 800 line. and th en if you 
find a lower advert ised price we' ll meet it. Since we stock what we advertise you can rest assured yo ur order will be ship­
ped promptly. In addition, if for any reason you are not sa ti sf ied wit h any merchandise you purchase from National Com­
puter you may return it for exactly what you want or a full refund. Check us out! We've been in business for over 4 years. 
and one glance at our ca talog will demonstrate the commitment we have to direct marketin g and to ou r fine customers. 

~. 145·O 

AMDEK 300A 12" Amber .... . -,.. . 159" 
AMDEK Color I PluS 13" Color .. 329" 
AMDEK Color 11 hi·res AG8 .. . .. 649" 
COMREX 5600 12" hi·res amber . 179" 
NEG 1201M 12" Hi·res gH!Cn . _ . 159" 
TAXAN Vis ion 112" mad·res RGB 329'" 
TAXAN VI Ston 3 12" hi· res RGB . 499u 

TAXAN 12" hi -res amber . . ... 149" 
ZENITH 12" hi·res gleen .. 110'" 

'~--.-J 

'~.~ 
'~ 

:/'" 
Kaypro 

Tho anyllme·anywhere comp uter. In· 
cludes CP/M. CBASIC. a spreadsheet 
and wordprocessing soH ware. 

A simple to operate plotter which 
easily Inte laces to the PC using a 
centronics parallel por I. Comple te 
w.th software. set of pens. paper and 
opera tors manua l. Lrst Price $795.00 
Special Oller .. . .. 529" 

Diskettes 
Buy 100 

3M Scotch 
5 '1. SS/DD 
diskettes 

tor only 

$21995 

3M Scolch 5 'I. SSIDD Box of 10 .. 25" 
3M Scotch 5 'I. OSJOD Bo)( 01 10 .. 3590 

VClbalim 5'1. SSIDD Box of 10 . .. 29" 
Head Clcani'lg Olskellc 5 'I. . . .27" 

WordSlar . . . . ... .. 26911 

Random House Thesauru s 129" 

~:~~~~~~i 516995 
SpeliStar Only ea . 
Call lor spec ial package doal pricing. 

Popular Software 
dBASE II(MS·DOS or CP/M 86) .. 429u 

LOTUS 1·2·3 ... Pl ease ca ll lo r details 
PC Tutor by Comprehensive . . . 69" 
Home Accountan t Plus . . 115·· 
T.I. M. HI by InnovaUve .. 339" 
EasyWriter 11 . 239" 
Crossta lk by MicroStul ....... 129" 
Concurren t CP/M Digilal Asch Call 
Peachtree GLJAR'AP SerIes 4 Pak399" 
SuperCalc by Sorcim . . 199" 
SuperWriter by Sorcim . . 269" 
Versalorm . . . . . . . .... 269" 
VolksWriter by lifetree .. 
"MiCrOSoit Mult i·Plan . 
Fl ight Simulator .. 

VI,Wlle S22995 
~:~:~~eh~~~:~t Only ea . 
VISIWord(req. 128K) . . 299" 

~\ 
~~~~\ 

Now you can rUIl Apple soH ware 0 11 

your IBM PC. Advancecl tech nology 
Irom the t8M PC perIpheral leader . 
Ouadram. has made It poss1ble . 
Ouadlink allows USIng all IBM 
enhancements while .unnmg Appl e 
soHware. including all peripherals. 
Now you can onjoy Ihu bost 01 bani 
soflware wor lds inCluding hi· res 
games . speCIal packagos no t 
available on \tIO IBM PC. Apple" lO 
your IBM today! 

I C<JM I~OIJOf" 1541 DIsk Drive Ca ll 
Oa tase l te program recorder .. .. 65"' 
OAT A 20 Z·80 &. 80 column pac .. 2290\ 
CARDCO CentfOnics interface ... 79" 
MicroSystern RS·232 interlaco ... 59" 
APPLE Emulator . . .99" 

We carry a complete IIIH! 01 ac· 
cessories and so ftware for [he Com· 
modore. Pl ea so ca ll. 

ATARI1200XL 

Only S54995 

ATARI BOO with 48K . 449" 
ATARIBIOQIsk Olive . . 429" 

We carry much more l or Al ari Ca ll 

Dclender - Oig Dug 
Donkey Kong - Gala)(ian 

Pac Man - Cenllpede 
Oi x - Star Raiders 

M isslte Command - Miner 2049 

YOUR CHOICE Only 539" ea. 

128K. dual 320K disk drives. 9" 
display. sorial & parallel ports. and 
MS·DOS. 

IBM PC COMPATIBLE 
PORTABLE - PORTABLE 

128K dual 320K disk drlvos. 9" 
display. serial & parallol ports. and 
MS·DOS. 

Smartmodem 1200B 
With Communications So ltwa re 

Only S44995 

Modems 
Hayo5 Srnartmodem 300 .. . 219" 
Hayes SmarmO(lem t2oo .. . 495·· 
Nov atIon J·Cat 0·300 baud . . 12500 

Anchor Mark I 300 baud ... . 9401 
AnChor Mark Vllt 300' 11200 baud39" 
RtXON PC212A (IBM PC).. CALL 
CACTUS Technology IIBM PC) .. 299" 

160 cps 10" c arriage. 2K buller 
Epson FX·80 Trac lor 39.95 

EPSON FX· ,OO Ploase 
GEMINI lOX call 
GEMINI 15 l or 
C. llOH 85 10 our 
C.l l OH 1550 low 

~:gl~042531~ prices 

OKIDATA ML92 
160 cps. 10" carriage. 80 columns 

Only S49995 

Traclor fOI ML92 . . . . 59" 
OKIDATA93 . . . 869" 
OK tOATA82A with tractor . . . 459" 
OKIOATA 84A par. wllrac,tor ... . 999" 

NEC 3550 Sprinwrlter 
for IBM PC 

Only S188995 

Featuring IBM·PC and COMPAO 
compatibitity teamed with the rnost 
comprehensive soltware package in 
the industr y \0 deliver all the func· 
tions you need. Inc ludes 128K RAM. 
eKpandable to 256K. 2 5'1. " hall .hlgh 
floppy disk driv(! s WIth 320K D5100. 
9 green scroen . 80)(25" characters. 
Full tBM compa tIble keyboard The 
unit only weIghs 32 Ibs. 

PLEASE CALL FOR MORE DEl AILS. 

Appl e Disk Drives 

Fourth Dimens ion 
drive w/controller 

Only S29995 

. 249" 
299" 

.. 369" 
.... 289" 
. . .. 389 .. 

. 1895" 

PLEASE CALL FOR DETAILS 
System packages al specia l prICGS. 

Apple II AcceSSOries 
Grapple r Plus . t29" 
PKASO Intellaco .. ....... 13504 

GRAPPLER Bulferboard 16K t39" 
M lcroModem II by Haves .... 269" 
Videx 80 column card .. . ... 239" 
Enhancer II . . ..... ..... . . .. .. 119" 
ULTRATERM 128x48Videocmd 339" 

MICROSOFT 
MICROSOFT PREMIUM 

SYSTEM 
InCludes : Z·80 Sol tCard . t 6K Ram· 
Card. Vidox Vldeoterm. Sol! switch. & 
CP/M User Gu ide by Adam Osborne. 
Usl 755.00 Only 

rYlJ,\ $ 
~~~\ce 45995 

Z·80 Salt Card by MicroSoft . 239" 
16K RamCard by MicroSoft ..... 69" 

umbia MPC 
IBM PC compatible system 
Incl udes 128K. 2 DSIDO 320K dflves 
keyboard. VIdeo card. MS·OOS & 
CP/M 86 soltware. Monitor notlnclud· 
ed . 
PLEASE CALL FOR SYSTEM PRI CES. 

128K 349" 192K 419" 2S6K 499" 
512K QuadBoard 

. 299" 256K .489" 512K . 749" 

MegaPlus 
64K with seflal S. c lock . 339" 
t28K 399" 192K 449" 256K 499" 
64K .wilh parallel & serial 379" 
128K 439" 192K 499"' 256K 549" 
MogaPak op tI on ~256K) lor 
5 t2K total . . 329" 

Combo Plus 
64K with serial. narallel & clock . 339" 
128K 399" 192K 459" 256K 499" 

110 Plus 
Serial. paratlel . clock and game 
adapter port . 195" 

.. , Ap parat.lnc 
ComboCard wl lh parallel prlllier POIt. 
Async ronous communicatIons I 
RS·232 pall. and clock/calendar 169" 
RS·232 cable lo r combo card . 29" 

Monte Carlo Card 
64K .449" 128K .529" 256K .649" 

Disk Drives For IBM PC 
5 megabyte internal drlvo & pis 1529" 
10 megabyto internal drive & pJs . 1819"' 
For externat drivo model add S300#Q 
Call lor prices on D8vong and Rana 
drives. 
Tandon TMIOO·2 DSIDD . . . . 249" 
Trak DSIDD 500K 40 track dflve .269" 
Trak 4 dllvo Happy cont rolter 149" 
Trak 5 IIlcQabyle 5'. " ha rd dI sk 799" 
PC Mouse . . ... . 249" 
BIg Btue Z·80 Card . . .. 469" 
Nine 4164 200n s Ram ChIPS .•.. 69" 

~(~Jll(_tLl(.ll(.lAlll\_\~Q_Q(_~(kQ~Q~tQ&~~Q~QtLch!_(t,-C(.l _l( _\h~~-~ It's Here! National Computers Summer 1983 co ll ec tion of 
State-of-the-art computer merchand ise is avai lable 
now. You' ll find hundreds of product s, in c luding 
compu ters, printers, video monitors, modem s and 
acce ssories for IBM PC, APPLE lie and many other 
computer sys tems, all at the great pri c es you expect 
from us. It incl udes dozens o f illustations and infor­
mati ve descriptions. For yo ur copy send ' 1.00, whic h 

'-0 Your Guarantee of Satisfaction :; 
--id We guarantee every item in this advert isement for 30 days. If , for any ~ 
~ reason whatever, yo u are not sati sf ied wit h any merchandise pu r- ~ 
~ chased from us , we want you to ret urn it to us at ou r expense. We wi ll ~ 
~ exchange it for exactly what you wa nt , or will refund your money, and ;::;-
~ inc lude any shipp ing charg es you h5lve paid. :;:: 
~ NA TlONAL COMPUTER PRODUCTS i$-, 
~~-l)))))))))1)))J))))0))))))))))))))))'Y)1~)-PJWJ)))J))-lVFj'f\ 

To o.del please send money Oldef or cashlor 's check. Pcrsona l Checks 3 weeks to cleat PrIces rollec t 2·'. ca:.n dIscount . 
We accept VISA. MasterCard. Amellcan Express. DIners Club and Carte Btanche ShlDllIng. ""ndllng S IIlSUlance 
chargos. add 3% of morchandlse tota l (min. $5_00). Calilofflla resldunts .. del 6% ~a l es tal( . ForeIgn cus tomers please call or 
write. Prices ana availability sublect to change WIthout notIce All equIpment IS new and wallanted by the manulac lurer. 

~~ .. ~ .... ~~ we wi ll credit to yo ur next order. 

DEALERS, WE BUY EXCESS STOCK, PLEASE CALL OR WRITE 
Circle 2 on inquiry card. 



(3a) 

•• •• •• • • • • • • • • • • •• •• •• • 

[SPLIT HERE 

(3b) a a a a a a a a a a a a 
a a a a a a a a a a a a 
a a a a 1 1 1 1 1 1 1 a 
a a a 1 a 1 a a a a 1 a 
a a 1 a a 1 a a a 1 a a 
a 1 a a a 1 a 0 1 a a a 
a 1 1 1 1 1 1 1 a a a a 
a a a a a a a a a a a a 
a a a a a a a a a a a a 

IE 
0001111 1110000 
0010100 0010000 
0100100 0100000 
1000100 1000000 
1111111 0000000 

'----' 
ADDED 
ZEROS 

(3c) 1111000 0000111 
0010100 0000100 
0010010 0000010 
0010001 0000001 
1111111 0000000 

(3d) 78 07 
14 04 
12 02 
11 01 
7F 00 

Figure 3: To form a shape table, start by draw­
ing the desired shape on graph paper, using 
1s and as to represent "on" and "off" pixels 
(3a) . Next, split each line of bits into 7-bit 
groups, padding the last group of each line 
with as if necessary (3b) . Then, reverse the 
order of the binary digits in each 7-bit group 
(3c) and convert to hexadecimal (3d). Later 
you must add height and width bytes as 
described in the text. 

A shape table is most easily formed 
through the use of the shape-editor 
program presented later in this arti­
cle. To form a shape table manually, 
start by drawing the shape on a piece 
of graph paper with one pixel per 
square, as in figure 3a. Use Is to 
represent on pixels and as to repre­
sent off pixels. Draw the smallest 
possible rectangle that still encloses 

.......... , .... , ........ VI' 111\.4" ... '1 .... 0.1\,01 . 

2 FOR THE SIZE OF 1 
. "-

All apples taste different, so is our drive. 

Features: 
*Brushless, direct shaft driven. 
*Fast track-to-track time, 3-6 msec. 
*40 tracks . Low cost. 
*One full year warranty. A .. 

SEKON 64 
Sekon-5 Drive 
128K RAM-DISK 
80 Column Card 
Z80 Card 
RS-232 Card 
SEKON 64 bare board 
Parallel Interface 
EPRON Card 
Disk Controller 
Language Card 
RF with sound 
RF modulator 
DB25P connector 
DB25S connector 
57-30360 connector 
DSDD Diskette 
SSDD Diskette 

$695 
$265 
$265 
$115 
$ 95 
$ 95 
$ 75 
$ 80 
$120 
$ 65 
$ 50 
$ 25 
$ 19 

$2.25 
$3.05 
$5.75 
$1 .95 
$1 .90 

• All items have a one year warranty. 

SEKON COMPUTER introduces another Second-to-none product , the 
SEKON-5 Disk drive, for Apple lie, SEKON 64, IBM PC or other computers. 
Like our interface cards, SEKON-5 costs less and performs better. And it has 
a one full year warranty. Call your dealer or us for our extra special 
introductory offer. Dealer enquiries invited. 

"SEKON, Second to None!" (s E H~~ ) 
SEKON INT'L. CORP. OF AMERICA (800) 423-4303, in CA (213) 936-1577 

2210 Wilshire Blvd ., Suite 577, Santa Monica, CA 90403 Telex 181121 

SYSTEM 83 
Wha t's your problem? 
Software development; color graphics; high speed communi­
cations; industrial control & robotics (FORTH); word pro­
cessing / document formatting; computer time-sharing; timing 
of Hawaiian marathon; farm management; CAD/ CAM, labor­
atory control; CAT scan; dermatology graphics; medical 
analysis; pattern recognition (music/speech); relational data­
base; telecommunications; mobile geophysical studies; data 
copying; automatic typesetting; data processing security . .. 

What is your need? Let DUAL SYSTEMS be the solution. 

IEEE-696/ S-100 based, 6BOOO/UNIX;M multi-user/multi­
tasking, 20/ BOM byte. 

Call today for information! 

DUAL SYSTEMS CORPORATION 

'UNIX is a trademark 
,of Bell Laboratories 

2530 San Pablo Avenue • Berkeley. CA 94702 (415) 549-3854 • 172029 SPX 

Circle 151 on inquiry card. A\J8Ult 1983 © BYTE PubUcatiolll Inc 295 



We do. 
And now you can too: The most powerful 

multi-processing CPU board you can buy. The 
world's first 256K static RAM memory board . 
And the most sophisticated hard disk controller 
board available. 

Run 8,bit CP/M 80* and 16,bit CP/M 86* 
simultaneously in a single or multi, user 

environment. $895. 
Now you can upgrade to 16-bit without for­

saking your investment in 8-bit software. Octagon's 
plug-and-play CPU Board 8116™ is a complete 
computer-on-a-board with all this: 
o Dual processors: 4MHz N8C-800 (executes full 

Z80* instruction set) and 8MHz 8088. 
o Intel 8272 floppy disk controller with 24-bit DMA. 

Runs up to four 5V4" or 8" floppies in any combi­
nation at the same time. 

o 8K PROM monitor. Boots operating system and 
also contains all the disk interface software you 
need for almost any operating system. Plus many 
useful debugging features , such as memory test, 
memory d and memory search. 

• Two serial (baud rate software selectable 
'F\to.tg."' .... P.) 

o Fixed frequency real-time clock interrupt for 
multi-user dispatching . 

• IEEE-696 8-100 compatible . 
Add the optional 8087 math co-processor 

for just $300. 
And save $155 when you buy the 

operating system from Octagon, whether you 
take Concurrent CPIM 86 at $195, CPIM 86 at 
$150 or MPI M 86* at $495. 

CPU Board 8/16 is completely ready to run 
with no additional software. And both operating 
systems automatically include your CPI M 80 
emulator, so you can run any 8-bit CPIM pro­
gram- as well as auto-select bios that let you 
transfer files back and forth between 5W ' and 
8" floppies . 

World's first 256K Static RAM Memory 
Board. $1850 

Memory may be configured as either four 
totally independent 64K software-selectable 
blocks or as a single 256K block which responds 
to IEEE-696 extended addressing lines. Will ac­
cept either 8-bit or 16-bit bus requests. 

And each 64K block can be one of 256 
addresses-so theoretically you could address 



up to 16MB of these boards in your system. 
A partially populated 128K board with the 

same characteristics is just $1095. 
Sophisticated, reliable Hard Disk 

Controller. $550. 
Designed around LSI technology for greater 

reliabil ity. With its sophisticated Western Digital 

1010 hard disk controller chip to control up to four 
5Y4" drives, this unique board gives you auto­
matic seek, automatic retries after error; comes 
with both CP/M 80 and CP/M 86 bios ; and 
includes two serial ports and on'e CePltronics­
compatible parallel port. 

Using the WD 1014, it detects and corrects 
single-bit errors and det~cts OOlJOI.~-OIt:E~lrroU!Sl-'I:~· 

ECC generation and correotion on data fi;elds is 
user selectable. 

And its phase lock loop lets you forget about 
critical timing adjustments. 11:1 fact, you never need 
to adjust it a1'all. There's no pot. 

Octagon's Hard Disk Controller Board also 
gives you data rates up to 5MBits/sec., and CRC 
generation and verification on ID fields. Complete 
subsystem including board and 19.2 MB hard 
disk packaged with power supply: $2195. 

1~408~262~7777 
Call us now for more details. And take advan., 

tage of these introductory offers: Buy CPU Board 
8/ 16 plus the Memory Board and get Concurrent 
CP/M 86 or CP/M 86 free. (Includes CP/M 80 em­
ulator.) Or buy all three boards and g.st MP/M 
new Personal BASIC from Digital Research free. 

You'll never need any other S-100 boards. It 
takes guts to say that, but try us out and you' ll 
know: Octagon has what it takes. 



Listing 1: A fast shape subroutine that plots high-resolution shapes on the Apple II. 

00 0 0 
lBOO 
1800 
lBOO 
lBOO 
lBOO 
lBOO 
1BOO 
1BOO 
1BP O 
lBOO 
l BOO 
lBOO 
1800 
lBOO 
lBOO 
lBOO 
lBOO 
lBOO 
1BOO 
1800 
lBOO 
lBOO 
lBOO 
lBOO 
lBOO 
lBOO 
1800 
lBOO 
lB02 
1B03 
1B04 
1B05 
1B06 
1B07 
1B08 
1809 
1BOA 
1BOC 
1BOE 
1BOF 
1B11 
1B13 
1B15 
lB17 
1819 
1B1A 
1B1C 
1B1E 
1B1E 
lB1E 
1B1E 
1B 1E 

85 E3 
8A 
OA 
AA 
98 
2A 
1\8 
18 
8A 
69 83 
85 ED 
98 
69 lB 
85 EE 
AD 00 
Bl ED 
85 EF 
C8 
Bl ED 
85 F9 

1B1E A5 E3 
1B20 AD 00 
1B 22 lB 
1B23 71 EB 
1825 85 FD 
1B27 CB 
lB28 B1 EB 
lB2A 85 FB 
18 2C C8 
18 2D 8 4 FC 
1B2 F 
132F 
1B2 F 
1B2 F 
1d2 F 
l S H 
1633 
1833 
1B33 
1833 
l B 3 5 
1B37 
1B38 
18 39 
1B3B 
lB3D 
lB3F 
183F 
183F 

A6 FB 
1\4 FC 

B1 EB 
95 19 
C8 
CA 
DO F8 
86 19 
84 FC 

183F 114 F9 
1B41 FO 16 
1B43 18 
1844 A6 FB 
16 46 08 
1B47 28 
lB48 B5 19 
lB4A 2A 

1 OBJ $1800 
2 ORG $lBOO ;ASSEMBLY LOCATION 
3 *** ••••••• *** •••••••• *** ••• ** •• ** •••••••• **.** ••••• **.*** 
4 * SHAPE SUBROUTINE WRITTEN BY RICHARD T . SIMONI, JR . 
5 * 
6 * SHAPE WORKS BY STEPPING THROUGH THE USER TABLE ONE 
7 * HI-RES LINE AT A TIME, SHIFTING THE BIT PATTERN THE 
8 * APPROPRIATE NUMBER OF TIMES (DEPENDING ON THE 
9 * X-COORDINATE PASSED IN THE X- AND Y-REGISTERS), AND * 

10 * MOVING THE PATTERN TO THE PROPER PLACE IN THE HI-RES * 
11 * SCREEN MEMORY. 
12 •• ******* •• *.*.* •••• ******* ••• ******** •• ****** •• **** •• *** 
13 STARTZ EQU $19 ;START OF LIN E STORAGE 
14 YCOORD EQU $E3 ;LINE COUNTER 
15 START EQU $EB ;USER TABLE POINTER 
16 ADDRL EQU $ED ;lST SCREEN BYTE TO USE 
17 ADDRH EQU SEE IN LINE YCOORD 
18 ADDRADD EQU $EF ;OFFSET FROM LEFT BYTE 
19 SHFTNUM EQU $F9 ;NUMBER OF SHIFTS 
20 ENDLN EQU $FD ; LAST LINE + 1 
21 WIDTH EQU $FB ;WIDTH OF USER TAB LE 
22 INDEX EQU $FC ;POINTER IN USER TAB LE 
23 * 
24 * DIVIDE X-COORD BY 7 TO GET ByrE OFFSET FROM LEFTM OST 
25 * BYTE IN ANY HI-RES LINE. REMAINDER WI LL BE CORRECT 
26 * NUMBER OF SHIFTS TO PERFORM ON BIT PATTERN. 
27 * DIVISION IS PERFORMED USING LOOKUP TABLE FOR SPEED. 
28 * 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 * 

STA YCOORD 
TXA 
ASL A 
TAX 
TYA 
ROL A 
TAY 
CLC 
TXA 
ADC ~>QUOTBL 

STA ADDRL 
TVA 
ADC #<QUOTBL 
STA ADDRH 
LDY #$00 
LDA (ADDRL), Y 
STA ADDRADD 
INY 
LDA (ADDRL) ,Y 
STA SHFTNUM 

;STORE Y-COORD (COUNTER) 

;MULTIPLY X-COORD BY TWO 

;A-REG = X- COORD*2 LO-BYTE 
;ADD TABLE ADDRESS LO-BYTE 
;STORE RESULT 
;A-REG = X-COORD*2 HI-BYTE 
;ADD TABLE ADDRESS HI-BYTE 
;STORE RESULT 
;ZERO Y-REG FOR INDEXING 
;LOAD X-COORD/7 FROM TABLE 
;ADDRADD = X-COORD/7 
;REMAINDER FOLLOWS IN TABLE 
;LOAD REMAINDER FROM TA8LE 
;SHFTNUM = REMAINDER 

50 * INITIALIZE LOCATIONS ENDLN AND WIDTH. ENDLN CONTAINS 
51 * THE Y-COORD OF THE LAST LINE + 1. WIDTH CONTAINS THE 
52 * WIDTH (IN BYTES) OF EACH LINE. 
53 * 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 * 

LDA YCOORD 
LDY ~$OO 
CLC 
ADC (START) ,Y 
STA ENDLN 
INY 
LDA (START) ,Y 
STA WIDTH 
INY 
STY INDEX 

;ENDLN = Y-COORD+ LENGTH 

;GET & STORE WIDTH 

; I ND EX=2 

65 * LOO P1 I S THE LOO P Trl AT I S CYCLED T~ROUG rl ONCE FOR EAC H 
66 * LINE ON THE HI-RES SCREE N 
67 * 
68 LOOPl 
69 
70 * 

LDX WI DTH 
LOY I NDE X 

; X-REG =O (COUNTER) 

71 * MOVE BYTES FOR LINE YCOO RD FR OM USE R TABLE TO ZE RO PAGE 
72 * 
73 LOOP2 
74 
75 
76 
77 
78 
79 
80 * 

LDA (STA HT ) , Y 
STA STARTZ , X 
INY 
DEX 
BNE LOOP2 
STX STARTZ 
STY INDE X 

;~ET XT H ByrE OF LI NE 
; STORE IN START Z+X 

; MOV ED ALL BYTE S YE T? 
i NO , LOO P 
; STA RTZ=O 

81 * SHIFT THE BIt PATTERN SHFTNUM TIM ES 
82 * 
83 
84 
85 LOOP) 
86 
87 
88 LOON 
89 
90 

LDY SHFTNUM 
BEQ SKI P 
CLC 
LDX WIDTH 
PHP 
PLP 
LDA STARTZ,X 
ROL A 

; IS S HF TNU,'1= O? 
; YES , SKIP THE SHIFTING 
;N O, STAR T SHIFTING 

;K EE P STACK IN ORDER 
; RESTORE CARRY 
; LO AD OR IGINAL PATTE RN 

Listing 1 continued on page 300 
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the entire figure. Then split each line 
of binary digits enclosed by the rec­
tangle into 7-bit groups. If, as in 
figure 3b, the last group doesn't have 
a full 7 bits, add enough Os to the end 
of each line to bring the total up to 
7 bits. Due to limitations to the 
subroutine, no more than seven 7-bit 
groups per line are allowed. Reverse 
the order of the bits in each group, 
as shown in figure 3c. Convert each 
new 7-bit group into its hexadecimal 
or decimal equivalent, whichever is 
preferred (figure 3d shows the hex­
adecimal equivalent) and, reading 
across each line left to right from the 
top to the bottom line, recopy the list 
of numbers in table (linear) form. The 
table is now complete except for two 
bytes that belong at the top of the 
table. The first of these bytes 
represents the height of the shape­
in other words, the number of lines 
. of digits in figure 3b; the second byte 
represents the width of the shape in 
7-bit groups-that is, the number of 
7-bit groups used in each line in 
figure 3b. As previously mentioned, 
this width should be no more than 
seven groups. The complete table in 
hexadecimal form for the sample 
shape used in figure 3 is as follows: 

05 02 78 07 14 04 12 02 
11 01 7F 00 

The shape subroutine itself is 
shown in listing I, and the lookup 
tables used by the subroutine are 
shown in listing 2. Before calling the 
subroutine, several registers and 
memory locations must be set up 
with certain parameters, including 
the hi-res screen coordinates of the 
pixel where the upper left corner of 
the bit picture should be positioned. 
The low-order byte of the x­
coordinate should be placed in the X 
register, and the corresponding high­
order byte of the x-coordinate (either 
1 or 0) goes in the Y register. The y-

. coordinate goes in the A register (ac­
cumulator). The low- and high-order 
bytes of the shape-table starting ad­
dress should be stored in hexadeci­
mal memory locations EB and EC, 
respectively. The subroutine can then 
be called with the usual JSR instruc-

Text continued on page 303 



Y -MTN. MIC 
HIGH TECHNOLOG Y PRODUCTS & SERVICE FROM THE HIGH COUNTRY 

IBM-PC HARDWARE ***** MILE-HIGH SAVER ***** * BYTEWRITER 30 BY OLIVETTI * 
OUADRAM CORPORATION 
OUAOCHROME RGB COlor Momtor 

TANDON TM 100-2 320K Dnve ... 5242.00 * LE~~~N~~:LlTY $5.(9.00 
THE High Resolution Monitor for your 18M-PC. 
100% IBM Compatible , includes cable . 690 by TANDOS~~S~~:~~::·.:~~~: ~IO " C: RD

CALL *********************** 
480 ResotultOns: 16 colors S CALL 

aUAOBOARO MultlfunClIOn Board 

The Truly ultimale IBM add-on Eight + FunctIOns 
on one card. APPLE/FRANKLIN HARDWARE 

Full expandabillty from 64K to 256K 
Parallel Prinler Port 

• 64-256K (786K w/opl -PlggyBack- card) 
• Two RS232 ports, one parallel FRANKLIN ACES-THE APPLE II+ /IIE ALTERNATIVES 

Asynchronous RS232 Serial Modem Port 
Programmable Clock/Calendar 
RAM Disk Dflve (software) 
64K starts at . S 299.00 

• Clock/calendar • Game PM 
• Prlnler Buffer • RAM disk 

.§.imply !he ,!!est 5 CALL 

QUME'S SUPERIOR 

ACE 1000 (64K) 
Upper & lower Case 
Automatic Key Repeat NOW WITH COLOR I 
NumeriC Keypad 

ACE 1200 (1 28K) 
Move over WE ... 
Has everything the 1000 has plus: 
Z80 Card (Cp IM) + 80 columns 
BUIlt-in drive, bUIlt-In color 

MICAOFAZER Printer Spooler 
Print Buffering from BK to S12K HALF- HEIGHT 320K DRIVE 

OUMETRAK 142 FEATURES CERAMIC RIW 
HEAD, ADVANCED STEEL BAND HEAD 
POSITIONER & 4 DRIVE DAISY CHAIN 

Larger power supply with fan 
CaU for Special paCkage price Senal & Paraltel Interfaces . . . . . . S CALL 

Any Pnnter/Computer Combination 
Why wait on your printer? 
?rices (w/power supply) start at . S 139.00 

aUADLINK RUN APPLE SOFTWARE ON YOUR 
IBM/SWITCH BACK & FORTH BETWEEN 
APPLE & IBM PROGRAMS AT WILL. USE 
YOUR 'IBM DRIVES. WRITE TO DISC 
00S3.3 $ CALL 

aUADCOLOR I IBM color card S CALL 
aUADCOLOR II 640 by 200 . S CALL 
aUADCOLOR III 640 by 400 5 CALL 

CAPABILITY . 5 249.00 

KEY TRONIC, INC. 
Enhanced Word Processing Keyboard 
Model KB-5150 
Familiar key placement for touch-typists. Key 
legends instead of obscure symbols 

S 199.00 

IBM-PC SOFTWARE 
MULTIPLAN 
dBASE II 
EASY WRITER II . 
PFS FILE ... . ... . • • .•. 
PFS REPORT 

TOP 10 HIT PARADE 
S 206.95 WORDSTAR . . ....... $ 322.50 
S 468.75 HOME ACCOUNTANT PLUS . . .. $ 103.50 
S 240.75 EASY FILER .. . . .. . .. . . S 275.00 
$ 105.00 LOTUS 1, 2. 3 ...... .. .... S CALL 
S 93.75 PFS GRAPH . . . . •.. _ . . • . . S 105.00 

*********************** * COLUMBIA DATA SYSTEMS * 

MICRO-SCI A2 Disk Dnve . 
RANA SYSTEMS - ELITE SERIES 

300% Faster than DISC II 
Elite I (up to 163K) 
EII!e II & III . 

Compatible Controller Card 
VISTA COMPUTER CO. INC. 
PRESENTS THE V1200 : 

S 249.00 

$ 289.00 

Micro Buffer II 
VIOEX PSIO Dual Function Card 

Modem and Printer Ports 

S CALL MISCELLANEOUS 

$ 55.00 ALF PRODUCTS, INC. 8088 Processor: 

Removable mass storage for your Apple! 

Powerful "IBM" chip on a card; 
ANTI·STATIC TOUCH MATS 
KENSINGTON, System Saver . 
KRAFT, Joyslick 6 meg (formalled) per 5 disc cartridge . Comes 

complete w/dnve. cable , controller, software 
and one 6 meg Vlstapak cartridge. 

Paddles . 
M & R ENTERPRISES 

Sup'r Mod Universal . 
Sup'r Fan 

All for only 
RAM EXPANSION 

Oavong (16K) 
Microsoft (16K) 
Microlek (BAM 16K) 

80 COLUMN CARDS 
AlS, Smarterm II 
Vldex, UllraTerm 

UltraTerm ComboPkg 
Vista, Vlson 80 

PRINTER INTERFACESIBUFFERS 
Mlcrotek. AV611 C par 

Apple Dumpling 16K 
Orange Micro. Grappler + 

Buffered Grappler+ . 

51195.00 

$ 49.95 MICROSOFT 
$ 75.00 Z80 Wllh CP/M . 
$ 73.00 Sottcard Premium Pack 

Softcard Plus (Franklin) 
S 129.00 T & G PRODUCTS 
S CALL Joystick 
S 265.00 Game Paddles . 
S 239.00 Select-a-port . 

Trak-8all . 
$ 63,00 VIOEX, Enhancer II 
$ 160.00 FuncllOn StriP 
$ 11 9.00 Enhancer, Rev. 6 
$ 189.00 WICO. Joystick 

* ENHANCED IBM ALTERNATIVE * ** WHAT'S NEW FOR IBM PC * IBM Hardware & Software compatablilty In a Multi-user 16 Bit computer. , 28K two * -
se" al pons. one paralle' porl and 8 e<panSlon slots . Runs MS· DOS. CP M 86 or MP M * COLUMBIA DATA SYSTEMS PORTABLE: 

$ 209.00 

$ 169.00 

CALL 
89.00 
7~.00 
48.00 
32.00 

$ 55.00 
5 38.00 

$ 245.00 
S 495.00 
$ 445.00 

$ 42.00 
5 28.00 
S 42.00 
S 47.00 
$ 119.00 
$ 62.00 
S 99.00 
$ 22.00 

* 86. OAStS-16. MS-DOS 'Super-Pak- Includes Macro·Assembler. Diagnostics. Baslca w * COLUMBIA 1600-VP 

* 
colorgraphlcs PLUS Perfect Writer, Speller . Calc and File. Fast Graph & Space * 256K, 2 320K Slim Line Drives, 9" Monllor, comes w/MS- OOS Super Pak (as described 10 

Commanders . .. . . .. . ... .... . . . .. S CALL * Columbia Data Systems section ). 18" x 16" x 8" with cover. Weighs 32 Ibs. CentroniCS 

*********************** * compatible. 5 CALL ** 
** * * 

********************** PRINTERS - DOT MATRIX 
MONITORS C-ITOH 

. 5 CALL 
NEC APC 

Prownter I - par 
Prowrller II - par .. 

EPSON 
FX·60 

105, Prism 
Microprism 

OKIDATA 
82A .. .... .. . . 
83A . 
84 par 
92 par 
93 par 

STAR MICRONICS 
Gemtnll0 
Gemini lOX .... . . . .. . • . . 

. 5 CALL 

· .. 5 CALL 

· .. 5 CALL 
. $ CALL 

.. S 41 9.00 
.... S 706.00 
.... $1055.00 

...... 5 539.00 
......... 5927.00 

.. . $ CALL 
.. $ CALL 

AMDEK. 300 Amber . 
300 Green 
310 A. G-18M including cable . 
Color I composite 
Color II AGB (IBM compa~ible) 

NEe, 1201 Hi-Res, Green 
1203 RGB (IBM compahble) . 

TAXAN Amber 
Green 

USI Amber Hi-Aes 

ZENITH Green Med Res 

5 159.00 
$ 155.00 
5 179.00 
5 299.00 
5 495.00 

$ 161.00 
$ 635.00 

$ 129.00 
$ 119.00 

$ 155.00 

5 118.00 

Advanced Personal Computer. Standard 128K RAM-expands to 256K. 
1 Megabyte storage per disk. AvaIlable with two on-board drives. 
Excellent detachej keyboard with keypad. 22 programmable function 
keys. Superior Aesolution: 640 x 475 CALL for system quole. 

ANCHOR AUTOMATION 
Signalman Mark 1 

HAYES 
Smartmodem 300 
Smartmodem 1200 
Mlcromodem II .. 

NOVATION 

MODEMS 

83 00 

.. S 211 .00 
S CALL 
S 275.00 

aUANTEX 
7030 (Dot Letter Quallly) · . . $1695.00 DISKETTES & STORAGE CAT (Acoustic) . 

O-CAT 
5 153.00 

LETTER aUALITY 
BROTHER HR-l . . .... . ... 5 884.00 
BYTEWRITER (W/KEYBOARDI) . . . ... . . . .... $ 599.00 
C-ITOH 

Starwnter F-10-40 par . . $1 195.00 
NEC 

7710. 7730 . . .. 52291.00 
3550 IBM plug-In . . . . . . $1899.00 

COLOR INK JET 
CANON A 1210 7 color 30 shades . S 635.00 

ELEPHANT 10 each 5 V .. SS/DO 
10 each 5 'f .. DS/DD 

MAXElL 10 each 5'1 .. SSIOD 
10 each 5 1h OSIDD 

VERBATIM 10 each 5 '1 .. SS DO 
10 each 5'1 .. OS DO 

ZIMAG 12 each 5 V .. SS DO 
LIBRARY CASE, 5'14 
DISK BANK. 5 '/~ Interlock & swivel 
DISK FILE, 5'f~ Elephant ~Trunk-

$ 
. 5 
. $ 

. ...... $ 
...... 5 

$ 
$ 

.. $ 
... 5 

.. .. 5 

19.95 
26.95 
CALL 
CALL 
25.95 
36.95 
19.95 

2.50 
5.50 

21.95 

J·CAT 
Auto Cat 
Apple Cat II 

· S 168.00 
... 5 123.00 

. . . .... . S 219.00 
· 5 273.00 

.. . . .. S 354.00 
· S 626.00 

212 Module (1200 baud op\. for Apple Cal li) 
212 Apple Cat II (1200 baud) 

VISIT OUR 
WAREHOUSE OUTLET STORE 

Rocky Mountain Micro, Inc. 
MAIL ORDERS: 10890 E. 47th Ave. gS~f:~AL 1-800-862-7819 
rERMS AND CONDITIONS : 
• NO CREDIT CARD FEE 

Denver, Colorado 80239 IN COLORADO CALL: 303-371-2430 
• Personal checks (ailOw 10 days 10 clear). Visa. Master Card. wire translers, include telephone number 
• COD orders accepted - $300 maximum - $10 nonrefundabte surcharge - All products factory sealed wllh manufacturer's warranty 
• PO's accepted from qualified customers - Approval needed on all returns - 10"10 restocking charge unless defective plus shipPing 
• All Colorado reSidents add 3.5% sales tax. City & County of Denver reSidents add itIOnal 3.6% sales tax 
• ShiPPing. Handling & Insurance $5.00 minimum .. 4% UPS ground; UPS Blue Label rate qUOIed alllme 01 order 
• All pnces sublect to change wlthoul notice 
• Export orders accepted from foreign dealers. Conlact F. L Kleinberg & Co. TWX 910-940-2517 
• Telephone Order Desk Hours: 8 AM to 6 PM. Monday through Friday, 10 AM to 4 PM Saturday, Mounlaln Siandard Time 

Circle 343 on Inquiry card. 

TECH ASSIST. & CUSTOMER SERVICE 
CALL 303-371 -2430 

YOUR SA TISFACTION IS OUR 
BEST ADVERTISING! 

WE SERVICE WHA T WE SELL 
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Circle 207 on inquiry card. 

Main/Frames Listing 1 continued: 
IB4B: 2A 91 ROL A ROTATE LEFT TWICE 
IB4C: 08 92 PHP SAVE CARRY 
IB4D: 4A 93 LSR A SHIFT RIGHT ONCE 
IB4E: 95 19 94 STA STARTZ, X STORE SHIFTED PATTERN 
IB50: CA 95 DEX 
IB51 : EO FF 96 CPX ~$FF ;ROTATED EACH BYTE? 
IB53 : DO F2 97 BNE LOOP4 ;NO, LOOP 
IB55: 28 98 PLP ;KEEP STACK IN ORDER 
IB56 : 88 99 DEY 
ItlS7 : DO EA 100 BNE LOOP3 ;LOOP IF Y<>O 
IB59: 101 " lil59 : 102 " CALC ULATE HI-RES SCREEN ADDRESS FOR FIRST dYTE TO 
IB59: 103 " BE USED IN LINE YCOORO 
IB59: 104 " IB59: A4 E3 105 SKIP LOY YCOORO 
IB5B: B9 83 10 106 LOA LOSTRT,Y 
185E: 18 107 CLC 
18SF: 65 EF 108 AOC ADDRADO 
1861: 85 ED 109 STA ADDRL 
1863: 89 73 IE 110 LOA HISTRT,Y 
1866: 69 00 III ADC ~$OO 
1868: 85 EE 112 STA ADORa ; GET ADOR FOR 1ST BYTE 
186A: 113 " 
186A: 114 " MOVE SHIFTED BYTES FROM ZERO PAGE TO HI-RES SCREEN 
186A: 115 " MEMORY. FOR NON-EXCLUSIVE-OR PLOTTING, CHANGE 
186A: 116 " 'EOR (ADORL) ,Y' TO 'ORA (AODRL) ,Y' (OPCOOE $11) . 
186A: 117 " 
166A: AO 00 118 LOY ~$OO 
186C: A6 F8 119 LOX WIDTH 
186E: 85 19 120 LOOP5 LOA STARTZ , X 
1870: 51 ED 121 EOR (AOORL) ,Y 
lil72: 91 ED 122 STA (ADORL) ,Y ;PLOT dYTE ON SCREEN 
1874: C8 123 INY 
1875: CA 124 OEX 
1876: EO FF 125 CPX ~$FF THROUGH PLOTTING LIN E? 
1878: DO F4 126 8NE LOOPS NO, LOOP 
187A : E6 E3 127 INC YCOORD YES, GO TO NEXT LINE 
187C: A5 E3 128 LOA YCOORD 
18 7E: C5 FO 129 CMP ENOLN MORE LINES? 
IB80: DO AD 130 BNE LOOPI YES, LOOP 
IB82: 60 131 RTS NO, RETURN 
IB83: 132 JUOTBL EQU " 1883: 133 LOSTRT EQU "+560 
188 3: 134 HISTRT EQU "+752 

""" SUCCESSFUL ASSEM8LY: NO ERRORS 

Listing 2: Lookup tables used by the listing 1 subroutine. 

1883- 00 00 00 01 00 02 00 03 00 04 00 05 00 
1890- 06 01 00 01 01 01 02 01 03 01 04 01 05 01 06 02 
IBI\O- 00 02 01 02 02 02 03 02 04 02 05 02 06 03 00 03 
18BO- 01 03 02 03 03 03 04 03 05 03 06 04 00 04 01 04 
IBCO- 02 04 03 04 04 04 05 04 06 05 00 05 01 05 02 05 
IBDO- 03 05 04 05 05 05 06 06 00 06 01 06 02 06 03 06 
IBEO- 04 06 05 06 06 07 00 07 01 07 02 07 03 07 04 07 
IBFO- 05 07 06 08 00 08 01 08 02 08 03 08 04 08 05 08 
lCOO- 06 09 00 09 01 09 02 09 03 09 04 09 05 09 06 OA 
lC10- 00 OA 01 OA 02 OA 03 OA 04 OA 05 OA 06 08 00 OB 
lC20- 01 OB 02 08 03 OB 04 OB 05 OB 06 OC 00 OC 01 OC 
lC3 0- 02 OC 03 OC 04 DC 05 DC 06 00 00 00 01 00 02 00 
lC40- 03 00 04 00 05 00 06 OE 00 OE 01 OE 02 OE 03 OE 
lC50- 04 OE 05 OE 06 OF 00 OF 01 OF 02 OF 03 OF 04 OF 
lC60- 05 OF 06 10 00 10 01 10 02 10 03 10 04 10 05 10 
lC70- 06 11 00 11 01 11 02 11 03 11 04 11 05 11 06 12 
lC80- 00 12 01 12 02 12 03 12 04 12 05 12 06 13 00 13 
lC90- 01 1 3 02 13 03 13 04 13 05 13 06 14 00 14 01 14 
lCAO- 02 14 03 14 04 14 05 14 06 15 00 15 01 15 02 15 
lCBO- 03 15 04 15 05 15 06 16 00 16 01 16 02 16 03 16 
lCCO- 04 16 05 16 06 17 00 17 01 17 02 17 03 17 04 17 
lCDO- 05 17 06 18 00 18 01 18 02 18 03 18 04 18 05 18 
lCEO- 06 19 00 19 01 19 02 19 03 19 04 19 05 19 06 lA 
lCFO- 00 lA 01 lA 02 lA 03 lA 04 lA 05 lA 06 IB 00 IB 
1000- 01 IB 02 IB 03 IB 04 IB 05 IB 06 lC 00 lC 01 lC 
1010- 02 l C 03 l C 04 lC 05 lC 06 10 00 10 01 10 02 10 
1020- 03 10 04 10 05 10 06 IE 00 IE 01 IE 02 IE 03 IE 
1030 - 04 IE 05 IE 06 IF 00 IF 01 IF 02 IF 03 IF 04 IF 
1040 - 05 IF 06 20 00 20 01 20 02 20 03 20 04 20 05 20 
1050- 06 21 00 21 01 21 02 21 03 21 04 21 05 21 06 22 
1060- 00 22 01 22 02 22 03 22 04 22 05 22 06 23 00 23 
1070- 01 23 02 23 03 23 04 23 05 23 06 24 00 24 01 24 
1080- 02 24 03 24 04 24 05 24 06 25 00 25 01 25 02 25 
1090- 03 25 04 25 05 25 06 26 00 26 01 26 02 26 03 26 
101\0- 04 26 05 26 06 27 00 27 01 27 02 27 03 27 04 27 
10BO- 05 27 06 00 00 00 00 00 00 00 00 80 80 80 80 80 
10CO- 80 80 80 00 00 00 00 00 00 00 00 80 80 80 80 80 
1000- 80 80 80 00 00 00 00 00 00 00 00 80 80 80 80 80 
lOEO- 80 80 80 00 00 00 00 00 00 00 00 80 80 80 80 80 
10FO- 80 80 80 28 28 28 28 28 28 28 28 A8 A8 A8 A8 A8 
IF.00- A8 A8 A8 28 28 28 28 28 28 28 28 A8 A8 A8 A8 A8 
lE10- A8 A8 A8 28 28 28 28 28 28 28 28 A8 A8 A8 A8 A8 
lE20- A8 A8 A8 28 28 28 28 28 28 28 28 A8 A8 A8 A8 A8 
lE30- A8 A8 A8 50 50 50 50 50 50 50 50 DO DO DO DO DO 
IF.40- DO DO DO 50 50 50 50 50 50 50 50 DO DO DO DO DO 

Listing 2 continued on page 303 
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SuperSoft FORTRAN 
Now for CP/M-Se; MS DOS, and IBM PC DOS® 

SuperSoft FORTRAN is the answer to 
the growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM 
PC ~OS. 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: 38.0 Seconds 
SuperSoft FORTRAN: 2.8 Seconds 
In its first release SuperSoft FORTRAN 

offers 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 ~OS. 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 . . ' 

"At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 based systems!" 

SuperSoft FORTRAN: available 
NOW and working great! 

Requires: 128K with CP/M-86® 
and MS DOS 

Price: $425 (in each environment) 
CP/M-80 version also available. 

In conjunction with SuperSoft. SuperSoft FORTRAN 
was developed by Small Systems Services. Urbana. IL . 
a leader in FORTRAN development. 

CP/ M and CP/ M-86 are registered trademarks of 
Digital Research . 

Japanese Distributor: ASR Corporation International . 
3-23-8. Nishi-Shimbashi . Minato-Ku. Tokyo 105. Japan. 
Tel. (03)-437571 Telex: 0242-2723. 

European Agent: Micro Technology Ltd .. 51 The 
Pantiles. Tunbridge Wells. Kent. England TN 2 5TH 
TEL 0892-45433. Telex: 95441 Micro-G. 
Circle 373 on Inqu iry card. 
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'Dedicated to Your 
Satisfaction! ' 

LOW, LOW PRICES! 
GREAT SERVICE! 

What more can you ask for! 

PERIPHERALS FOR ALL COMPUTERS 
PRINTERS: DISKS: 
STAR MICRONICS: 

Gemini prices too low to print! 
Gemini lOX: 

$CALL 
NEW! Kangaroo: With library case 

and 10 year warranty! 
Verbatim : 

5'/.' SSIDD (Box of 10) .. $20.95 
5 '/.' DSIDD (Box of 10) .. $29.95 5'/.' SSIDD (Box of 10) 

The improved & updated 10 . . . .. $CALL 5 '/4' DSIDD (Box of 10) 
Gemini 15X . . . .. . . . . . . ... . . ...... $CALL 5'/.' SS/DD (Box of 6) 

SMITH CORONA: 
TPI 

C.ITOH: 
Prowriter I . . 
Prowriter II 
F-l0 Starwriter ... . 
F-l0 Printmaster . . . 

JUKI : 
The New! U Q 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 

PERCOM: 
(IBM, Apple, TRS-80) 

5MB 
10MB 
15MB 

5%" DS/DD (Box of 6) 

20MB .. ..... . .. . . $CALL for lowest prices 

OTHER COMPUTERS 
WE ALSO STOCK: 
Franklin ACE 1000/1200 Commodore 64K Panasonic JR200 

Call for IBM PC and Apple lie Prices 

PRODUCTS FOR YOUR IBM-PC®: 
MBI : 
f-C-MAGfC: Programmable Graphics Screen Dump Prom Chip .. . . $CALL 

T&G Products : 
Joysticks . . . . $27.00 
Trakball ..... . . . . .. ..... $49.00 

Kraft Products : 
Joysticks . . . . . . . . . . . . . . . $55.00 
Game Paddles .. $33.00 

SOFTWARE: 

Quadram Corporation : 
Quad Board : 64K .. $CALL 
Microfazer . . . .......... $CALL 

Maynard Electronics : 
Floppy Disk Controller: 

Parallel .. . .......... $209.00 
Serial .... . . . ... .. .. . $239.00 

Continental : 
Infocom: Home Accountant Plus .... $CALL 

........ $19.50 
... .. .... ... . . $28.50 

.. $14.50 
..... $22.50 

Dysan : 
5 '/.' SSIDD (Box of 10) $30.95 
5'/.' DS/DD (Box of 10) .... $38.95 

MONITORS: 
Amdek: 

Color I ... $299.00 
Color II .. . $499.00 

310G Green . . . $179.00 
310A 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 
w ith terminal program . 

without terminal program 
Smartmodem 

$CALL 
$CALL 

300 Baud . 
1200 Baud 

Novation: 
J-Cat . .. 

AppleCat II . ... . . . .. . . . . . 
SmartCat 1200 Baud 

NEW! U.S. Robotics: 
Password 

. $209.00 
$509.00 

. ... $119.00 
. . $279.00 

$CALL 

SCALL 

DISK DRIVES: 
Rana Series: for your Apple Computer 

Elite I .. '" $CALL Fourth Dimension : 
Elite II ....... . . $CALL With Controller ...... . .. $270.00 

Elite III . ...... ... . $CALL Without Controller . . . . . __ $220.00 

PRODUCTS FOR YOUR APPLE®: 
MBI: 
VIP Graphics Card . . .. . .. $119.00 
Appletime Clock Card .. . $ 85.00 

Microsoft : 

EXPANSION 
CARDS: 

16K Card ............ $ 79.00 
CP/M Z80 Card . . $259.00 

Generic : 

" 

SOFTWARE: 
Continental : 

Home Accountant ....... $ 53.00 
On-Line: 

Screenwriter II ........ . $ 85.00 
Silicon Valley Systems: 

Final Analysis . . . .. . $134.00 
Word Handler .......... $125.00 

VisiCorp: 
Visidex 
Visifiles 
Visicalc 

. 5180.00 
............ . . . $180.00 

. .. $180.00 
T&G Products : 

Zork I . . .. . . . . . .. . ... $27.00 Visicorp : 
Zork II ..... . ... . . .... $27.00 Visidex $179 00 16K Card .......... .. .. $CALL 

. . Videx : 
Zork II I . . . .... $27.00 Visifiles 
Deadline ...... .. . . $CALL Visitrend/Plot . 

Lifetree Systems: 256K Visicalc 
Volkswriter . $CALL 

.. $179.00 80 Column Card 
. $225.00 with Softswitch .. . .. .. $269.00 

.. $179.00 Advanced Logic Systems .. $CALL 

Joysticks . . . . _ . . . . . . . . . $ 42.00 
Game Paddles . S 28.00 

Kraft : 
Joysticks . . . . . . . . . . . . . $ 49.00 
Game Paddles . .. . $ 33.00 

For a Great Time, Call: 1·800·533·8987 
P.O. Box 22573 • Minneapolis, MN 55422 • 1-612-529-7139 
Circ le 166 on inquiry ca rd . 

TERMS AND CONDITIONS: Payment: Personal checks are accepted although cashier's checks and money orders will be shipped fi rs t. VISA and Mastercard 
accepted-add 4% to total. Shipp,"!! : We calculate exact freight- for mall -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 pric ing . General: We replace or repair faulty goods al our discretion- re fu nds only at 
our discret ion-no returns on software. 



(la) 
Coordinate 

x low·order byte 
x high-order byte 
y 

(lb) 
Address Byte 

low·order byte 
high·order byte 

6502 Register 

x 
y 

A 

Memory Location 

EB 
EC 

Table 1: Summary of parameters that 
must be set up prior to calling the shape 
subroutine: coordinates of upper left cor­
ner of bit picture (la) and starting address 
(hexadecimal) of shape table (1b). 

Text continued from page 298: 

tion. A summary of the parameter 
setup is given in table 1. 

The subroutine works by taking the 
exclusive-OR of each affected bit in 
page-1 hi-res screen memory with the 
corresponding bit of the bit picture. 
This exclusive-OR plotting has 
several advantages. First, a color need 
not be specified; the shape is drawn 
by calling the subroutine once and is 
erased by simply calling it again with 
the same screen coordinates. Second, 
any shape drawn using exclusive-OR 
plotting is nondestructive; that is, 
whatever the shape happens to plot 
over is restored when the shape is 
erased. This property can be used to 
form interesting backgrounds that 
need not be redrawn after shapes are 
plotted and moved on top of them. 
Cross-hair cursors are also free to 
move around without destroying the 
screen's previous contents. 

Several details about the subrou­
tine need to be explained. Zero page 
(hexadecimal locations 00 through 
FF) of memory is used for temporary 
storage; the particular locations used 
were chosen to avoid destruction of 
locations used by the Apple Morutor, 
Applesoft, Integer Basic, and the 

, DOS (disk operating system). The 
subroutine does not operate correct­
ly without the tables shown in listing 
2. These tables may be stored any­
where in memory, but are best 
located immediately after the sub­
routine in memory. Three pertinent 

Text continued on page 306 

Listing 2 continued: 

1ESO- DO DO DO 50 50 50 50 50 50 50 50 DO DO DO DO DO 
1E60- DO DO DO 50 50 50 50 50 50 50 50 DO DO DO DO DO 
uno- DO DO DO 20 24 28 2C 30 34 38 3C 20 24 28 2C 30 
lE80- 34 38 3C 21 25 29 20 31 35 39 3D 21 25 29 20 31 
1E90- 35 39 3D 22 26 2A 2F. 32 36 3A 3E 22 26 2A 2E 32 
IF.AO- 36 3A 3E 23 27 2B 2F 33 37 3B 3F 23 27 28 2F 33 
1EBO- 37 3B 3F 20 24 28 2C 30 34 38 3C 20 24 28 2C 30 
1ECO- 34 38 3C 21 25 29 20 31 35 39 3D 21 25 29 20 31 
1EDO- 35 39 3D 22 26 2A 2E 32 36 3A 3E 22 26 2A 2E 32 
1EEO- 36 3A 3E 23 27 213 2F 33 37 38 3F 23 27 28 2F 33 
1EFO- 37 313 3F 20 24 28 2C 30 34 38 3C 20 24 28 2C 30 
lFOO- 34 38 3C 21 25 29 20 31 35 39 3D 21 25 29 20 31 
1F10- 35 39 3D 22 26 2A 2E 32 36 3A 3E 22 26 2A 2E 32 
1F20- 36 3A 3E 23 27 2B 2F 33 37 3B 3F 23 27 2B 2F 33 
IFJO- 37 3B 3F 

Listing 3: This shape-editor program forms a shape table directly from a high-resolution screen 
image, 

100 
110 

120 
130 
140 
150 
160 
400 
410 
420 
430 
440 
500 
501 
502 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
700 
701 
702 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
801 
802 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
901 
902 
910 
920 
9 30 
94 U 
950 
960 
970 
l UOO 
1010 
10 20 
103 0 
l040 

105 0 

TEXT: HOME: POKE - 16298,0: POKE - 16300,0 
RESTORE: FOR I = 7 68 TO 774: READ J: POKE I,J: NEXT I: POKE 232,0: POKE 23 
3,3: DA 'rA 1,0,3,0,45,5 , 0 
DIM S%(105) ,T%(212) 

XMAX = 42:YMAX = 35:ML = 101:MT = 10 
HS = "0123456789ABCDEF" 
OS = CHRS (4) 

GOSUB 3100: GOSUB 3300: GOSUB 3400 
RF.M SHOW CURSOR POS I TION ON GRID 
XDRAW 1 AT CL + 1,CT + 3 
REM WAIT FOR KEYBOARD COMMAND 

Q = PEEK ( - 16384): IF Q < 128 THEN 430 
POKE - 16368,O:Q = Q - 128 
REM 
REM CURSOR MOVEMENT COMMANDS 
REM 
IFQ < > ASC("I") THEN 550 
XDRAW 1 AT CL + 1,CT + 3 
IF Y > 1 THEN Y = Y - l:CT = CT - 4 
GOTO 410 
IF Q < > ASC ("M") THIN 590 
XDRAW 1 AT CL + 1,CT + 3 
IF Y < YMAX THEN Y = Y + l:CT CT + 4 
GOTO 410 
IF Q < > ASC ("J") THEN 630 
XDRAW 1 AT CL + l,CT + 3 
IF X > 1 THEN X = X - l:CL = CL - 4 
GOTO 410 
IF Q < > ASC ("K") THEN 700 
XDRAW 1 AT CL + l,CT + 3 
IF X < XMAX THEN X = X + l:CL CL + 4 
GOTO 410 
REM 
REM PLOT COMMAND 
REM 
IF Q < > ASC ("P " ) THEN 810 

ELE INT «X - 1) / 14 ) + 3 • (Y - 1) 
BIT = (X - 1) - I NT « x - 1) / 14) • 14 
A = INT (S% (ELE) / 2 • BIT) 

IF A / 2 < > INT (A / 2) THEN 810 
S% (ELE) = S% (ELE) + 2 • BIT 

FOR I = 2 TO 4: XDRAW 1 AT CL + l,CT + I: NEXT I 
HCOLOR= 7: HPLOT 29 + X,62 + Y 
GOTD 430 
REM 
REM ERASE COMMAND 
REM 
IF Q < > ASC ("E") THEN 900 

ELE INT «X - 1) / 14) + 3 • (Y - 1) 
BIT = (X - 1) - INT «X - 1) / 14) • 14 
A = INT (S% (ELE) / 2 • BIT) 

IF A / 2 = INT (A I 2) THEN 900 
S% (ELE) = S% (ELE) - 2 • BIT 

FOR I = 2 TO 4: XDRAW 1 AT CL + l,CT + I: NEXT I 
HCOLOR= 0: HPLDT 29 + X,62 + Y 
GDTO 430 
REM 
REM CLEAR SCREEN COMMAND 
REM 
IF Q < > ASC ("C") THEN 1030 
XDRAW 1 Nr CL + l, e r + 3 
VTAS 2 3: PRINT " SURE YOU WANT TO F. RASE THE SCREEN?" 
GOS U~ 3500 
VTA ~ 22 : CAL L - 958 : IF ::! < > ASC ( "Y") TH i' N 41 0 
FOR I = 0 TO 105 : 5 %(1) = 0: NEXT [ 
G0 5U S 3300 : G05 Ud 340 0: GO TO 41 0 

REM 
REM TABL E COMMAND 
REM 
IF Q < ASC ("T") THEN 1520 
VTA B 2 3: PRINT " S ET CURSO R TO TOP LEFT CORNER OF": PRINT "DESIRED dlr MAP 

AND HIT RETU RN "; 
L5 = 1 

Listing 3 continued on page 304 
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(Gmpupro® ) 
SYSTEMS CENTER 

System 8/16A $4495 
System 8/16B $5395 
Systsm 8/16C $6895 

* Fully Assembled and Burned-in * 
All Systems include SORCIM'S SUPERWRITER, 
SPELL CHECKER, MAIL LIST & FORM LETTER 
PROGRAMS. 

MORROW II 
MICRODECISION II OR III 
Now includes 
QUEST ACCOUNTING SYSTEM $ 1170 

$1 470 

FOLLOW THE STAR )~ 
.NorthSIar~.' · _ 
HORIZON 64 K-2QD 
wI NORTH WORD & INFO- MNGR. $2695 

Cromemco C-10 $1525 

eaGLE II with S.W . $ 1595 

Complete portable w/64 K RAM, 7· AMBER, 2 
ORV., 2 MODEMS, MXBD PRNTR, Sep. K.B., 
GRAPHICS w/Lots of S.w. & Tutorsls , USI 12 · 
AMBER MON. + MAN Y Options avai lable 

$2495 

PERIPHERALS - BOARDS: 

PCMATE " bY .i~~~'!I~ ~~ 
1 st MATE 64 K + SERIAL + $ 295 

2nd MATE 2 SERIAL 12 PARA. + $229 

Lab Quality DIA & AID BD.S for IBM-PC 
& S-100 BUS 

VOTRAX SPEECH SYSTEM 
SSM TRANS MODEM 1 200 

BY RACAL VADIC 

PRINTERS: 
c. itoh 1550 SERIAL 
TALLY MT 160 L 
EPBON 
OKIDATA82A 

FLOPPY DISK DRIVES 

$ 275 
$495 

$750 
CALL 
CALL 
$439 

I an aiiii 100-2 5 Y4 " DSDD 
$239 

n 842 8 " DSDD $460 
~.ume. 242 8 " DSDD $445 

1425Y4" DSDD $190 
IBM has recent ly selected the QUME Drive for 
t heir PC. 

FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 

Hrs. 9:00 A.M. - 5:30 P.M. M-F 
Subject to Available Quantities 

Prices Quoted Include Cash Discounts 
Shipping & Insurance Extra 

~ ~« I .,TMS J [] [] 04flil,J\ -, 
Established 1 977 

14425 Norti't 79th Street, Suite 8 
Scottsdale, Arizona 85260 

TELEX 165025 
TECHNICAL 602-991-7870 

SALES 800-528-3138 
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Listing 3 continued: 

1060 
1070 
1080 

1090 
1100 
1110 
1 120 
1130 
1140 

1150 
1160 
1170 

1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 

1300 
1310 
1 320 
1330 
1340 
1350 

1360 
1370 
1380 
1390 
1 400 
1410 
1420 
1430 
1440 
14 50 
1460 
1470 

1480 
1490 
1500 
1510 
1520 
1530 
1600 
1 601 
1602 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
17 10 
1720 
1730 
1740 
1750 
1760 
1 770 
1800 
1801 
1802 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 

GOTO 430 
PL = X:PT = Y 

VTAB 22: CALL - 958: PRINT : PRINT "SET CURSOR TO ~O 'rTOM RIG HT CORN f~R OF " 
: PRINT "DESIRED BIT MAP AND HIT RETURN " ; 
L5 = 2 

GOTO 430 
PR = X:PB = Y:L5 = 0 

XDRAW 1 AT CL + I,CT + 3 
VTAB 22 : CALL - 958 
IF PL > PR OR PT > PB THEN VTAB 23: HTAB 1: POKE 50 , 63: PRINT " ILLEGA L BI 

T MAP CORNERS": POKE 50,255: FOR I = 1 TO 2000: NEXT I: VTAB 22 : CALL - 95 
8: GOTO 4 10 

VTAB 23: HTAB 1: PRINT " NOW FORMING SHAPE TABLE" 
FOR I = 0 TO 212 : T%(I) = O: , NEXT I 

L = PB - p'r + I:W = (PR - p( + 1) / 7; IF W < INT (W) THEN W INT (W) 
+ 1 

T%(O) = L : T%(I) = WoN = 2:Q = 0 
FOR Y = PT TO PB 
FOR X = PL TO PL + W • 7 - 1 
IF X > PR THE N BN = 0: GOTO 1250 

F. LE = I NT « X-I) / 14) + 3 • (Y - 1) 
a IT = (X - 1) - I NT « X-I) / 14) • 1 4 
BN = O:A = INT (S%(ELE) /2 - BIT): IF INT (A 12) < > A /2 TH EN >3N 

IF BN = 1 THF.N T%(N) = T%(N) + 2 - Q 
Q = Q + 1 : IF Q = 7 THEN Q = O:N = N + 

NEXT x; NEXT Y 
HOME : POKE - 16303,0 
VTAB 2: PRINT "DO YO U WANT TO SEE THE TABLE I N HEX " : PRINT" OR IN OECIM 

AL? ": PRINT: PRINT 
GOSUB 3500 
IF Q < > ASC ("D") AND Q < ASC ("H " ) THEN 1280 

Z = 0: FOR I = 0 TO L • W + 1 
Z = Z + 1 

IF Q = ASC ( " 0 " ) THEN PRINT 'r AB ( Z' 4) ; 'f%([) ; : GOTO 1360 
PRINT TAB( Z • 3); MIOS (HS, IN T (T%(I) / 16) + 1 , 1); MDS (HS , T%(I) -

NT ('n(I) / 16) • 16 + 1,1) ; 
IF Z = 8 THEN Z = 0 : PRINT 
NEXT I 
PRINT: PRINT: IF PEEK (37) < 21 THEN POKE 34 , PF.EK (37) 
PRINT "DO YOU WANT TO SA VE THE OBJECT TABLE ": PR I NT" ON DISK?" 
GOS UB 3500 
IF Q < > ASC ("Y " ) THEN 1470 
PRINT: PRINT "WHAT DO YOU WANT TO NAME": INPUT " THE FILE? " ;NS 
FOR I = 0 TO L • W + 1: POKE 16384 + I , 'r%(I) ; NEXT I 
PRINT D$;"BSAVF. " ;N$; " ,A$4000 , L" ;L • W + 2 
PRINT " FILE SAVED USING NAME " ; N$ 
PRINT : PRINT: GOTO 1390 
POKF. 34 , 0: HOME: VTAB 2: PRINT " DO YO U WANT TO RETURN TO THE " : PRINT" 

SCREEN EDIT MODE?" 
GOSUB 3500 
IF Q < > ASC ("Y") THEN 2260 
GOSUS 3100: POKE - 16304 , 0: GOS UB 33 10: GOTO 4 1 0 
REM ' RETURN ' PSEUDO- COMMAN O 
IF Q < > 13 THEN 1600 
ON L5 + 1 GOTO 430 ,1 070 , 111 0 
REM 
REM SAVE TABLE COMMANO 
REM 
IF Q < > ASC ("S") THEN 1800 
XDRAW 1 AT CL + 1,CT + 3 
VTAB 23: INP UT " FILE NAME FOR SAVE? " ;N S 
VTAB 24: PRINT " NOW SCANN I NG I MAGE" ;: HTAB 

ZI = 0 
IF S%(Zl) = 0 AND Zl < 105 THEN ZI = Zl + 1: GOTO 1660 

Z2 = 105 
IF S%(Z2) = 0 AND Z2 > 0 THEN Z2 = Z2 - 1 : GO TO 1680 
IF ZI > Z2 THEN Z l = 0:Z2 = 1 
VTAB 24: PRINT "NOW SAVING I MAGE TO DI SK" ; : VTAB 23; PR I NT 
PRIN T DS; " OPEN" ; NS: PRI NT DS ;" WR IT E";N $ 
PRINT Zl: PRINT Z2 
FOR I = Zl TO Z2 
PR I NT 5%(1) 
NEXT I 
PR I NT OS;"CLOSE" ; NS 
VTAB 22: CALL - 958: GOTO 4 10 
RE M 
REM LOAO TABLE COMMAND 
REM 
IF Q < > ASC ( "G") THE N 2100 
XDRAW 1 AT CL + 1 , CT + 3 
VTAB 23: PRINT "SURE YO U WAN T TO LOA D? " 
GOSUB 3500 
VTAB 22: CALL - 958 : IF Q < ASC ( "Y " ) T HEN 4 1 0 
VTAB 23: I NPUT " FILE NAME FOR LOAD? " ;NS 
PRINT DS; " OPEN" ; NS; PRINT OS; "R EAO" ; NS 
INPUT Zl : I NPU T Z2 
FOR I = 0 TO ZI: S%( I) = 0 : NEXT I: FOR I Z2 TO 10 5:5% (1 ) 0 : NEXT I 
FOR I = ZI TO Z2 
INP UT 5%(1) 
NEXT I 
PRIN T OS ;" CLOSE " ;NS 
GOSUB 3300: GOSUB 3400 
VTAB 22: CALL - 958: VTAB 23: PR I NT " NOW RETRACING IMAGE ON SCREEN" 

ELE = ZI : BIT = O: CL = ML + 4 • « EL E - INT (E LF. / 3 ) • 3) • 14) 
CT = MT + 4' INT (ELE / 3 ) 
A = INT (S%(ELE) / 2 - BIT ) : IF I NT (A / 2 ) = A / 2 THEN 2000 

FOR I = 2 TO 4: XDR AW 1 AT CL + 1, CT + I: NEXT I ; HP LOT 30 + (CL - ML) / 4 
,63 + (CT - MT) / 4 

Listing 3 continued on page 306 
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Listing 3 continued: 

200 0 CL - CL + 4 : BIT - BIT + 1: -IF BI T < ) i4 THEN 1 980 
2010 I F ELE > - Z2 THE N GOS UB 33 1 0 : GOTO 410 
2020 BI T - O: ELE - EL E + 1 
203 0 I F ELE I 3 - INT (E LE I 3 ) TH EN CL - ML:CT - CT + 4 
2040 GOTO 1 980 
2 100 REM 
2 10 1 REM HELP COMMAND 
2 102 RE M 
2110 IF 0 < ) ASC (" H" ) AND 0 < ) ASC ("I " ) AND 0 < ) ASC ( " ?") THEN 22 00 
2 1 20 VTAB 21: CA LL - 958: POKE - 1 6303,0 
213 0 GO SUB 31 70 
2 14 0 POKE - 1 630 4, 0 
215 0 VTAB 20: PRINT : CALL - 9 58: HTA B 2 : PRI NT " AC TUAL S IZE";: HTAB 21: PRINT 

"V I EWI NG WINDOW" 
2160 GO TO 430 
2200 REM 
220 1 REM OUIT COMMAND 
2202 REM 
22 10 IF 0 < ) ASC ( " 0 " ) THEN 4 30 
2220 XDRAW 1 AT CL + l, CT + 3 
2230 VTAB 23: PRI NT " SURE YOU WAN T TO OUIT ? " 
22 40 GOSUB 3500 
22 50 IF 0 < ) ASC ("Y" ) TH EN VTAB 22 : CALL - 958: GO TO 41 0 
2260 HOME : POKE - 163 03 ,0: POKE - 1 62 9 8 , 0 : VTAB 24 
2270 GO TO 999 9 
3000 REM 
30 10 REM SUB ROUTINES 
3020 P.EM 
3100 HOME 
311 0 HTAB 15 : PRINT " COMMAND MENU" : HTAB 1 5 : PRI NT ,, ------- ----" 
3120 VTAB 4 : PRINT "I,J, K, M"; TA B( 9); " CURSOR MOVE MENT": PRINT: PRIN T "p"; TAB 

( 9) ; " PL OT POINT AT CUR SOR POS I TION ": PR IN T 
31 30 PR I NT "E"; TAB( 9 );" ERA SE POINT AT CURSOR POS ITI ON" : PRI NT: PR I NT " CO; TA 

B( 9); " CLEAR SC REE N" : PRINT 
3140 PRINT "T"; TAB( 9); " MAK E SHA PE TABLE ": PRI NT: PRI NT " 5 " ; TA B( 9 );" SAVE SH 

APE SO URCE F I LE TO DI SK ": PRI NT 
3150 PR I NT "G" ; TAB ( 9 );"GET SHAP E SO UR CE FI LE FROM DI SK ": PRI NT: PRINT "H OR 

? " ; TAS( 9); " HELP (RETU RN TO TH I S MEN U) " 
3160 PRI NT: PRINT "0"; TAB( 9) ; "OUIT PROGRAM EXEC UTI ON" 
3170 VTAB 24 : HTAB 10 : PRI NT "HIT S PACE TO EX IT MEN U"; 
3180 GOS UB 3500: I F Q < > ASC ( " " ) THEN 31 80 
3190 VTA B 21: CAL L - 95 8 
3200 RE TU RN 
3300 POKE 230 , 32: CALL 62450: HG R : SCALE - 1: ROT- 0 
3310 PT - YMAX + l: PB - O: PL - XMAX + l : PR - 0 
3320 VTAB 21 : HTAB 2 : PR I NT " AC TUA L S I ZE";: HTAB 21 : PRINT "V IEWING WINDOW" ;: C 

ALL - 958 : PRI NT 
3330 X - INT (XMAX I 2): Y - INT ( YM AX I 2 ) 
3340 MR - ML + XMAX • 4:MB - MT + YMAX • 4 
3350 CL - ML + (X - 1 ) • 4 oC T - MT + (Y - 1 ) • 4 
33~0 RE TU RN 
3 400 HCOLO R- 7 
34 10 FOR I - ML TO MR STEP 4 : HP LOT I,MT TO I,M B: NEXT 
342 0 FOR I - MT TO MB STEP 4: HP LOT ML,I TO MR, I: NE XT 
3430 RE TU RN 
3500 Q - PEEK ( - 1 638 4 ): IF 0 < 1 28 TH EN 3500 
3510 POKE - 1 6368 , 0:0 - Q - 1 28 
3520 RETURN 
99 99 EN D 

Text continued from page 303: 

tables are named QUOTBL, LOSTRT, 
and HISTRT. QUOTBL is a lookup 
table used internally by the 
subroutine to divide the x-coordinate 
by 7. LOSTRT and HISTRT are each 
192 bytes long, and they contain the 
low- and high-order bytes of the 
address of the leftmost byte of each 
y-coordinate in page 1 of hi-res screen 
memory. For plotting on page 2 of the 
hi-res memory, a hexadecimal 20 
should be added to each byte in the 
table HISTRT. Although I wanted the 
subroutine to be fully relocatable, I 
compromised this requirement in 
favor of additional speed. However, 
as I have written it, relocating the 
subroutine requires changing only 
the two locations referencing 
QUOTBL in lines 38 and 41 of listing 
1. 
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A Note on Color 
One of the most difficult aspects of 

using the Apple high-resolution 
graphics mode is trying to control the 
color of objects displayed on the 
screen. This difficulty arises because 
a color cannot be individually as­
signed to each pixel on the screen; 
the color depends instead on such 
factors as whether an object is drawn 
with pixels horizontally alternating 
between on and off and whether the 
on pixels have even or odd x-coordi­
nates. Through careful programming 
and shape-table composition; you 
can control colors in this manner 
using the shape subroutine 
presented in this article. In newer 
Apples, however, two more colors are 
added to the hi-res screen by defin­
ing the previously unused high-order 
bit in each word in hi-res screen 

memory. Unfortunately, these colors 
cannot be easily displayed using the 
shape subroutine because the sub­
routine forces the extra bit in the hi­
res screen to O. For a complete 
description of color in the Apple hi­
res screen, see page 19 of the Apple 
II Reference Manual (Cupertino: Apple 
Computer Inc., 1979) . 

The Shape-Editor Program 
Although it is not difficult to form 

the shape table for a given shape, it 
is often time consuming. When writ­
ing a program that uses shapes, you 
rarely know in advance the exact pix­
el pattern that makes up the shape. 
Even if you know the pattern, you're 
probably not sure whether the shape 
will look good on the hi-res screen. 
It might take you hours to develop a 
suitable shape if you have to write 
out each trial on graph paper, form 
the shape table, and use the 
subroutine to display the shape 
before you can tell if it is satisfactory. 
This time-consuming method can 
bring the creative process to a halt. 
A more desirable situation would be 
one in which you could easily experi­
ment with different shapes on the hi­
res screen until you were satisfied 
with the results and then form the 
shape table directly from the screen 
image. I had this concept in mind 
when writing the shape-editor pro­
gram shown in listing 3. The program 
features complete hi-res editing, both 
actual size and a blown-up view of 
the shape being drawn, disk storage 
of the current shape (the source file) 
for future editing, and assembly of a 
shape table from any portion of the 
current screen. 

The editor program requires an 
Apple II with 32K bytes of memory, 
a disk drive, and Applesoft in ROM 
(read-only memory). When you run 
the program, the list of commands 
shown in photo 1 comes up on the 
screen. After you press the space bar, 
the left area of the screen becomes 
blank, and a grid appears on the 
tight. The blank area is the "slate" on 
which you can draw different shapes 
actual size. Anything drawn also ap­
pears enlarged on the grid, making 
it easier to see details of the shape. 
Once t~e grid has been drawn, a 



LIfIC. 
Circle 240 on inquiry card. 

LMC's 32-Bit Virtual 
Memory MegaMicro Achieves 
New Price/Performance 

Breakthrough 
LMC's MegaMicros are among the most powerful 

and expandable microcomputers ever offered. They provide main­
frame or super-minicomputer performance at prices competitive with 
today's far less powerful 8- and 16-bit microcomputers. And, they are 
available for delivery now. A typical multiuser MegaMicro system which 
includes a half meg of RAM and 20 megs of fast (30 ms. average access 
time) winchester disk storage as well as UNIX; C and FORTRAN costs 
only $15,000 (and even less with OEM or quantity discounts). These 
are true multiuser systems allowing one to thirty-two users simulta­
neously to address 16 megabytes of virtual storage per user process 
even with very little true RAM. 

LMC Mega-series computers incorporate: the 
NS16032 central processing unit which has true 32-bit internal logic 
and internal data path configured on the multibus (IEEE 796) 16-bit 
interface (making hundreds of peripheral boards and products avail­
able); demand-paged virtual memory implemented in hardware; and 
hardware 64-bit double-precision floating point arithmetic. These fea­
tures give the MegaMicro remarkable performance. 

In addition, the NS16032 instruction set architecture 
is symmetrical making the processor ideally suited to high-level lan­
guages such as FORTRAN, C, and PASCAL and to structured modular 
programming. Consequently, LMC's MegaMicros make efficient use of 
large operating systems and are supplied with an implementation of 
UNIX that includes the Berkeley 4.1 enhancements to take advantage 
of demand-paged virtual memory. Also included are C and FORTRAN 
77; PASCAL, PL/I, ADA and other high-level languages will be avail­
able soon as options. 

OEMs who wish to run C or FORTRAN benchmarks 
are invited to send evaluation code to LMC. Full technical specifica­
tions and prices of LMC's MegaMicros are available on request. 

LMC MegaMicros The Logical Alternative™ 
• UNIX is a lrademark of Bell Laboratories 

The Logical MicroComputer Company 
140 South Dearborn, Chicago, IL 60603 USA (312) 580.0250 Telex: 270384 Cable: Lexecomp 
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Photo 1: The command menu that appears at the beginning of the 
shape-editor program (listing 3). This menu also appears whenever 
the Help key is pressed. 

Photo 2: A view of the screen-edit mode of the shape-editor program. 
The figure on the grid is an enlarged view of the actual-size shape 
on the left side of the screen. The cursor is the small horizontal line 
in a square above the lower left comer of the displayed shape. 

small horizontal line appears in one 
of the small squares in the grid. This 
is the cursor, which always shows the 
current drawing position of the 
program. 

Once the cursor appears on the 
screen, you can execute any of the 
commands listed in the menu (photo 
I) by pressing the corresponding let­
ter on the keyboard. The letters I, J, 
K, and M are used for moving the 
graphics cursor up, left, right, and 
down, respectively. The Plot com­
mand plots a point at the current cur­
sor position, and the Erase command 
erases the point at the current cursor 
position. Neither the Plot nor the 
Erase command causes any harm if 
the command has already been used 
at the cursor position (e.g., if the Plot 

308 Auguat 1983 © BYTE Publicationa Inc 

command is used at a position where 
a point already exists). The Clear 
command clears the screen after 
prompting you to verify that the 
screen should indeed be cleared. By 
using the cursor-movement, Plot, 
Erase, and Clear commands, you can 
draw the desired shape on the screen 
and modify it as many times as 
necessary. A shape being drawn in 
this screen-edit mode is shown in 
photo 2. 

With the Table command, you can 
make a shape table from any segment 
of the screen where you have drawn 
a shape. After choosing the Table 
command by pressing the T key, you 
must choose the smallest rectangle 
that encloses the shape; this is the 
same rectangle chosen when forming 

the shape table manually as pre­
viously described. You specify the 
boundaries of this rectangle by mov­
ing the cursor to the upper left posi­
tion of the rectangle and pressing the 
Return key and then doing the same 
for the lower right corner of the rec­
tangle. The corners are inclusive; that 
is, the rows and columns that contain 
the corners become the outermost 
edges included in the shape table. A 
portion of the rectangle selection pro­
cess is shown in photo 3. After you 
select the desired rectangle, the pro­
gram will form the shape table. The 
time this takes (typically 15 to 30 
seconds) depends on the size of the 
shape. The completed shape table is 
displayed on the screen in either 
decimal or hexadecimal form, de-

Circle 229 on Inquiry card . 



Photo 3: A view of the first step in forming a shape table. The desired 
shape is selected btJ defining a rectangle enclosing the shape. Here, 
the user has positioned the cursor to the correct position to define 
the upper left corner of the rectangle. 

Photo 4: A view of the screen after the shape-editor program has 
formed the shape table for the shape shown in photo 3. 

pending on how you answer a 
prompt. The program will then save 
this object-file shape table on disk as 
a standard binary file if you so desire. 
You are then asked whether to return 
to the screen-edit mode or end the 
program. Photo 4 shows the final 
shape table formed from the sample 
shape used in photo 3. 

The Save and Get commands let 
you store on disk and later retrieve 
any picture drawn in the screen-edit 
mode. The Save command prompts 
you for a file name and then saves to 
disk a representation of the shape 
drawn on the grid. The Get com­
mand can then be used to retrieve 
and display the picture as long as the 
saved file remains on disk. Because 
the Get command erases any draw-

Circle 230 on Inquiry card. 

ing previously on the screen, you are 
first asked to confirm that a file is to 
be loaded. Once the picture is re­
trieved, it can be modified or 
assembled into a shape table just as 
if the picture had been entered using 
the keyboard commands. 

The Help command (executed by 
pressing the H or? key) returns you 
from the screen-edit mode to the 
menu shown at the beginning of the 
program for a quick command-letter 
check. Pressing the space bar returns 
you to screen-edit mode with the 
contents of the screen unaltered. The 
Quit command ends the program. 
Because any drawing on the screen 
is lost once the program is ended, 
you are asked to confirm the Quit 
directive. 

Summing Up 
Using the techniques and pro­

grams described in this article, you 
can implement professional-looking 
animation on the Apple without hav­
ing to work around the limitations of 
the standard Apple shape subrou­
tine. Although I wrote my shape sub­
routine with animation in mind, the 
subroutine is useful in any graphics 
applications where detailed shapes 
must be drawn. Using the graphics 
editor as a development tool, virtual­
ly any shape can be easily displayed 
on the hi-res screen .• 

Richard T. Simoni Jr. (29 Farnham Park Dr. , 
Houston, TX 77024) is currently enrolled as a senior 
electrical engineeringlcomputer science/math science 
major at Rice University in Houston, Texas. 
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computer mail· order 

, '1/1 
,-, " 
@; 
,I I I I 

, I I I I 

\ \' ~, .. 
"\\ , 
\\, 

PRINTERS 
EPSON 

MX80 . MX80 FT. M)( I OO .. CALL 

CALL RX80 .. . 

F)(80 . F)( I 00 . . .. C ALL 

OKtDATA 

. C ALL 82.83 . 8 4 .... . 

92 . 93 .. ...... . .... C ALL 

STAR 

Gem ini l OX .... ... . .... .. .. . $299 .00 

Ge ml n. 15 .................. 5479.00 

Ser ial Bo.rd ............. ... $75 .00 

SMITH CORONA 

TP' I . 

Tp·2 . .. 

T, actor Feed . 

.. . . 5499 .00 

.... C AL L 

. 51 29 .00 

C . ITOH 

GOlllla . 

P row llle , 851 OP • . 

... $20900 

.. .. . 5 379.00 

P, ow n, e l 1550 P . . .. .... 5689 .00 

S lalwllle r F I 0 ·40P ..... . $1 ' 49 .00 

Pllnlmas ler F l 0 ·55P .... $ 1599 .00 

T,aclor Feed . . $ 109 .00 

DAISVWRITER 

2000 Le it er Q uality .. 

2500 

Traclo' Feed . 

.. $1149 .00 

.. .. CALL 

...... . $ 109.00 

OIABLO 

620~ 

630 

lOB 

. $949 .00 

$ 1 769 .00 

Ca Ul or ALL Co nfl 9ura t lons o n 

IDS P'RI S M PRI NTERS . 

NEC 

8023 

7710/ 7730 . \' 

3510/ 3530. . .'-

.. 5399.00 

. 5 2149 .00 

51549.00 

CABLES Ii. CONNECTIONS 

PRINT.R C .... L •• 

At. fi 10 P. t .ll a l ... . ..... 5 29 .00 

At. fi To S.ri.I .. . . .. S 29 .00 

Appl.I O P.r."e l . .. .... 569 .00 

App l. ot P.r.".I/Gr. p h ic • . . 599 .00 

Apple to S.ria l . . .. 5 89 .00 

IBM to P. r. lle l . .. . ....... 5 35.00 

P.rall.1 to Par.II. I. . 

S a, I. 1 10 Ser la r . 

.... 529 .00 

... . 529.00 

... . . . 529.00 

..... 5129 .00 Grap ple r P lu s . 

PKAS O .. . .. . .... ... 51 39 .00 

AI.r i 10 Mo d e m Cable .... . .. $ 29.00 

C BM 64 10 IEEE Bo .rd .. . ... S7 9 .00 

App l. 80 Col umn C. rd ... . $159 .00 

HEWLETT 
PACKARD 

eaGLE 

II E· I . 

IIE ·2 

11E ·3 .. 

IIE ·4 . 

PC·E . 

PC · l .... 

PC ·2 .. 

PC ·XL . 

1620 

1630 

16 40 . 

EAGLE 
51369 .00 

5 164900 

5239900 

53199 .00 

$1579 00 

52399 .00 

$279900 

5359900 

53599.00 

$5499 no 
$649900 

MONITORS 
AMOEK 

300G 

300A 

3 10A 

Color I 

Color I pl ... s 

Color II 

Color III 

Co lor tv 

PI 1. 9 ' G 

PI 2 . 12 '" G . 

P, 3 . 12" A . 

P14 . 9 '" A .. 

1400 Co lor 

ZV M 121 . 

USI 

ZENITH 

514900 

5 15900 

5 ' 69 .00 

527900 

529900 

539900 

534900 

$999 .00 

$99 .00 

51 1900 

$1 5900 

. $139 .00 

\S299 00 

.. $9500 

ZTl Term inal . . 5369.00 

BMC 

12 " Green . . .. $85 .00 

9 19 1 13 '" Co lor . . .. . ... .... $299 .00 

TAXAN 

12 N Green .... . ... 5129.00 

12 A Amber . .. ..... 5139 .00 

PANASONIC 

TR 120 H,· res . Green . ... ... 5159.00 

CT 160 Dua l Mode Co lo r . . . $299 .00 

NEC 

JB 1260 .. .. ... . ....... . . . . . 5119 .00 

J B 120 1 ...... . .. . ...... . . . .. 5149.00 

JC 1 2 1 2 . .. ..... .. 5299.00 

J C 12·202 . . . . .. 5 299 .00 

J C 1 203 ..... . . . .. . .. .. .... 5 54 9 .00 

GORILLA 

12 '" G reen ........ .... .. . ... . . 5 89 .00 

~\\~ 
\'\'~ ~ '\\'~ 
, \ TIMEX 

NEC 315!50PRINTE R .. $ 1799 

PERCOM/TANDOM 

DRIVE 

5 '/. ' 320K FIOpP'l' 

10 Me9 Ha,d 

AMD E K 

31 OA Ambel Monlto , 

0)('1' Plo n e r . 

Co lor II 

Combo Plu'lo 

Mega Plu s 

ABT 

.. $27900 

$1 495 .00 

$169.00 

559900 

5 399 .00 

CALL 

CALL 

Mega Pack . CALL 

110 Plus. . . . CAL L 

PROFESSIONAL 

SOFTWARE 

PC Plu s Word ProceSSing 5 3 19 00 

MICRO pqO 

Word S lar l Mal1 Merge 

In loSlar 

. 5319.00 

$299 .00 

Spoil S lar .. 

Ca li S la, 

MtCRO~TUF 

$159 .00 

5159 .00 

Cross talk .. 5 13900 

MICROSOFT 

Multiplan .. S 199 .00 

ASHTON-TATE 

Q· Ba s e II $449 .00 

IUB 

EasyWn le 'II . 

Ea s'l' Speller . 

5209 .00 

. .... $ 129 .00 

EasyFller . . . .. 5129 .00 

CONTINENTAL 

SOFTWARE 

151 Class Mall / Form Letter . $89 .00 

The Home Accountan t Plus . 5 I 09 .00 

I SYNAPSE 

File Manager .. . .. 5119 .00 

File 

Repor' 

Graph 

Wille 

PFB 

589 .00 599 .00 

589.00 589 .00 

589.00 599 .00 

"" 599 .00 

V IStCORP 

FO R APPLE. IBM & FRA N KLIN 

V,s,Uel . .. . . . 5189 .00 

VISlllle ....... . ............ 5 189 .00 

VIS .p lot . . .. . ............... 5 I 59.00 

Vts.telm .. . ...... . 5 89 .00 

VISltrend/ Plot . . . $229 .00 

VlslSc hed ... le . . . ......... . 5229.00 

Desktop Pla n .. . .... . . .. 5 189 .00 

Vlsleale (Ap p le . CB M. IB M) . . 5 179 .00 

VI$leorp pnces lor IBM may vary sl19htly. 

"SANVO 

MB C·555 . . 

MB C· I OOO . . . . . . . .. .. $1599 .00 

MBC' 160 Drive . .... .. . . .. $539 .00 

PR5500 Lener Quahty Printer ... $6 99 .00 

MOOEMS 
HAYES 

S m an ... 

Sman 1200 II 200 Baud l 

. 5219.00 

. 5519 .00 

Chr onograph . . 5199.00 

Ml c romodem 100 .... 5309.00 

Mlc romoctem II 5279.00 

Mlc , omodemlliwlthte,ml . 529900 

Smart Com II 59900 
Smart 1200B 5469 00 

J ·Ca, 

C .. 
D·Cat 

NOVATION 

103 Smart Ca l 

Apple Ca l II 

103212 Smart Cal 

2 1 2 Apple Calli 

Apple Cal l1 212 Upg,ade 

ANCHOR 

Ma,k'IRS ' 2J21 

Mar" "tAta,, ' 

Mar" II I IT I 991 

Ma'" iv ICBM ,PEn 

511900 

514400 

515900 

5189 00 

527900 

543900 

560900 

530900 

579 00 

57900 

5 10900 

5 125 00 

Mall.. V ,Osbornel S9500 

Mark VIIIB M·PC t 517900 

Mal" VII IAuto Ans AulO Olall 599 00 

Ma rk VIII 11200 Ba ... d ) ... . . 5269.00 

TRS ·80 COlO' Computer 59900 

9 Volt Powe' Supply 5900 

READY FORMS 
, .. 0 r2 .. Add,....l.ab6a{TIKI.FMdj .. SSI .9 S 

I S" Repor1 Pap4lr(TrK1. FMd) ... '24 . 9 5 

S'IJ" Blnk Wht Pl;per(TrKt.F..ct) .. " 9 .9S 

8 'h"Blnk Env(Tr.ct . F •• d) ... 514 .9 5 

o TeltYideo 

F FRANKLIN 

Ca ll 'or P rice & In for m ation o n 

Fra n k lin 10 0 0. 1 100. 1200 and 

o th e r NEW Fra n kli n Ha rd ware & 

Soft wa re & Spec ral S ystem Pr iCing 

MICRO-SCI 
Apple & F ra nk l in 

'2 . ..... $249 .00 

A40 . 

A70 .. 

... 5349.00 

... $459 .00 

$79 .00 

... . $89 .CO 

C2 Controller .. 

C47 Con l rolle, 

RANA 

Elite I (Apple/ Flankll n ) . .... $ 279 .00 

Elite II (Ap p le/ Franklin ) ... . ... CALL 

Elite III (Apple/ Fra n kli n) . .... CA LL 

1000 tAlarl) ........ .. . .... ... . CALL 

MEMDRV 

MPC 

B ... bdiSk (128K Non Vollta,e) . 5649.00 

AX L ON 

Apple/ Franklin 12BK Ram ... 5299 .00 

App le , Frankl ln Ram Disk .. 5729 .00 

INFOCDM 

Deecll jMJ(AP .. IBM . AT. &C~1 . . .. 135.00 

SI. r C ro ll . . ...... 5 2; .00 

Zo rk I. II o r III . . .... '29.00 

BRODERBUND 

Apple Pan ic .. .. . ...... . $ 23 .00 

David 's Magic ........ . .. . ... 527 .00 

SI. r Blaze r . . ..... . .... . .. . $ 25 .00 

Arca d e Mac hin e ........ . .... 5 34 .00 

Choplil ter .. . ............... 5 27 .00 

Serpe ntine . . . 527 .00 

SIRIUS 

Bandits ...... . ............ . ... $ 28 .00 

Bee' Ru n . . ... . $ 24 .00 

Free Fa ll . .. . .. $24 .00 

S neakers ....... . .... . ........ $ 24 .00 
S nake B'I' Ie .. . . ..... . ... . ..... 5 24 .00 

Fast Eddie (Al all) ... . .... . . . . 5 21 .00 

TU lmoil (Alar i) ...... . .. . ... .. $21 .00 

Dead ly Duck (VI C) . ... . .. . . .. $ 21 .00 

AMDEK DISK DRIVES 

Amd. sk L 3 ' Min i Disk lor 

Apple II & liE .... ....... ... $229 .00 

FLOPPY OISKS 

\' \\~ SINCLAIR 1000 _ 

~\\\' ~ 1&39
95 

SHARP 

~ 
TERMINALB maxell 

,'" :~~ : .. .. .... . ..... ::::: :: : : :::: :~~ @ 
, HP41 CV . .. 5209.00 . PC-1S00 920 .. ........ . .... ....... . . . 5 739 .00 MD" (Box 0 1 10) .. . ...... 5 32 .00 

I L\\~ HP75... . . 1&749.00 . , : . POCKET COMPUTER 925. .......... ... .. .. $ 719.00 MO . 2(~ .O .. OI 101 . . .. ....... . S 4 4 .00 

"" '- H P4 1C . . .. $ 1 4 6 .00 ' . 1Z!169 950 . .......... . ... . .... .. .. $929 .00 FO·' 18, .. . .. 54 0 .00 
• ~ HP toe ... .. .. $ 52 .00 ~. 970 .......................... . . CA LL FO' 2 (6 001 .. ... ............ S50 .00 

\ ~ HP11C . . ... . . . 56 9 .00 16K M emOfy 54495 PC12SD . . .. SBB.OO COMPUTERS E L EPHAN T 
I \.\ HP 12C . . $92 .00 2040 P" I"I ,e. S9995 SODA . ... . ....... . ..... ... . 51259 .00 5 '/. SS SO . . ........ 518. 95 

HP 15C . ..... 59 2 .00 V ... ·Calc 5 17 .95 C£ . 150 Pm"e r. Plon er & CUnlla 802 . . . ............... ... . . 5 2 199 .00 5'/. SS DO . . .. 524 .95 

~ 
5 '/. ' os DO . . 5 29 .95 1 \.\. \ HP 16e . . .. 592 .00 Chec k 800k Manager . 5 1395 Inl e rl ace 101 1500 .... . .. .. . 5 1 7 2 .0 0 803 .. . . . . . .. . 51 9 4 9 .00 

FOl HP41 / 4 1Cv Organlle r .. 51 4 .95 CE 125 Plinlar / MICIO CuuUe 802 H ........ 54695 .00 VERBATUM 

\''''~ HPIL Mod u le . . .. . 5 99 .00 B ... dgetel 51 395 Fo,' , 250 . . .. . ... 5 129 .00 806 / 20 ........ . .. 549 4 9 .00 5 '1. SS DO . . 5 26 .00 

HPIL Canell e or Pu nl.r . .. 5 359 .00 S tock Opt,on 51 4 95 CE 152 Cassetle Record e r ... 5 62 .00 8 16/4 0 .......... . 58999.00 5 '1. OS DO . . .. 5 36.00 1 :\ Ca rd Reader ... 5 144 .00 Loan & Morl3ge Amortize , 51 2 95 CE 155 8K Ram ........ 594 .00 16 02 .. 5 3399.00 HEAD 

~ ~ :::::::,::-:: ;:~"~ '''d"" .. ··O:O ~-~ U ~ ':'~.';:' ~'i-I ~.~ de r ='~ B ~ .... 0,,,... .. •. " 

~ ~ 
checks or money orders Add 3% (mInImum 53.00) shIpping and handling on all C . O.D . and credIt card orders. Larger shipments may require addit io 

~ ~ 
charges NV and PA reSIdents add sales tax Ailltems subject to avaIlabIlity and pncechange. NOTE, We stock manufacturer's and third party softwarE 

""" most all computers on the market. Cali today for our new catalog . 

. , ~ '""""""""",-""""""",,",",",-",-",,-~ ............... ~ .....-....;::~.....;;~===: 



computer mail order 
~ co.rnmodore 

VIC 20 

, 520 COlor Pflnler / PIOllet $1 6900 

152580 COlumn Pun Ier $219 .00 

152680 Col . Printer .... . .. $319 .00 

, 530 Dltaselta ...... ....... . S69 .00 

t 541 S,ngl. DISk Orlye ..... $249 .00 

1600 VIC M od em S5900 

1650 AO / AA M odem 

17 0 I 14 COlo I MOnl.")1 

sag 0 0 

$24900 

PROFEBBIONAL. 

SOFTWARE 

CARDeo 
llgh . Pen 

Cauell. 'nterlace 

Par allel Prln ,e , Interlace 

J SIOI E.pans . Inleril etl (20 , 

6Slot E.pa n5 lnterlacel20, 

$69 .95 

SJ200 

. 5 2900 

. S69 .DO 

53200 

57900 

PROFESSIONAL 

SOFTWARE 

Word Pro 2 Plus .. 

Word Pro 3 Plus 

Word Pro 4 Plus 

Word Pro 5 Plu s 

InloPrc 

Adm!l''li Slla IOf 

Po wer 

515900 

5199.00 

5299.00 

529900 

519900 

5379.00 

57900 

CBM B032 

EXECUTIVE 64 

PORTABLE 

Pel 64 . . ..... 5569 .00 

Pet 4032 ............... 5599.00 

CBM 8032 .. . ..... 5599.00 

Supe r Pel .. 

BI28·80 .. 

BX256·80 . 

2031 . 

4040 .. 

8050 . 

8250 

9060 

9090 . 

4023 

6400 

64K Up9 rade KII 

Spell Ma s trf 

Z·Ra m 

SIlIcon Olh c e 

The Manag er 

50 11 Rom 

Jln sa m 

. .. ...... 5999 .00 

... 5 769 .00 

. 596900 

. 5299.00 

. 5699.00 

5949 .00 

. 51199 00 

........ 51999 00 

52199 00 

5379 .00 

51 39900 

526900 

. 5149 00 

5549 00 

5749.00 

$2 0900 

51 2900 

AOA 1450 (Sella II 

CALL 

5 9900 
ADA 1600 IP;Hall('11 5 B900 

ATARI- HOM=-=-OMPUTERS ~ 

1010 Program Record e r ... 574 .0 0 

102040 Cot . Printer/Planer . . 5249 .00 

102580 Col. PrInter .. 5449 .00 

1027 Lener Ouality Printer ... 5299.00 

1050 Disk O,."e .. . ... . . 5379 .0 0 

850 Inlerlace ...... ..... ... 5169 .0 0 

1030 D,rect Connec t Mo d e m ... CALL 

CX30 Paddles . . . .. 512 .00 

CX40 Joysllck . . ...... 58 .00 

CX42 Remote Joysll ck ........ CALL 

CX7 7 Touc h Tablet ......... . 569 .00 

CX80 Tla k Ball . . ..... 549.00 

CX85 Keypad . . . . . . 5 I 05.00 

CX 418 Home Manag er .. . .. 569.00 

CX4BB Communlcalor II. .. 5229 .00 

KX7098 Ala" Accountant .. . 5209 .00 

KX7101 Enlertalner .. . .. . 569.00 

KX7102 Arcade Champ ... . 57 5 .00 

Pacman .. 

Centipede 

Delender . 

. ......... . 533 .00 

. .. ......... $33.00 

. .... .. 533.00 

Gal . ... an ........... ......... . $33 .00 

Ml nlle Command ... .. ...... $29 .00 

Sta, Raiders .... ... .... ...... $33 .00 

Cayerns or Mars ............. $32 .00 

Dig Dug .......... .. ........ . $33 .00 

Donkey Kong ......... ...... .. $39 .00 

Donkey Kong . J r ... . . ...... .. 539.00 

E.T. Phone Home ..... . ...... 539.00 

Ea stern Front (194 I I ........ 539.00 

OIX .......... . ...... .. ..... 533.00 

Superman II ....... .. ..... . ... 539.00 

Star TrUll ........ $33 .00 

Asteroi ds . . . 529 .00 

Basketball . . ..... 529.00 

Computer Chess . . .... $29 .00 

Juggtes House . . ............ $23 .00 

My F"sl Alphabet ............ 5 29 .00 

ATARf .A_ .... ~ ..... c.-. 

SOOXL (1SK Ram) ....... . . ... ....... .. 91149. 

BOOXL (S4K Ram) . ..... . ............. . . NEW 

1200XL (S4K Ram) .... . .. .......... . . . NEW 

1400XL (B4K Ram) .. ...... . . • . ... .. ... NEW 

1450XL (B4K Ram) . .. ... .......... . ... NEW 

tlYNAPIIE 
Fl!. Men.;er 800 plu • ...... 180.00 

Chlck.n (ROM) . . 13 • . 00 

ptcn lc P.rano l. (ROM) ...... 134 .00 

Claim Jump.rIROM) ....... • 34.00 

Slime (ROM) ................ 134.00 

Sh.mu. (ROM) .............. 134.00 

Protector (ROM) ... . . .. 134.00 

Dodge Rac.r (C / D) ........... 128.00 

Naulllu. (C / D) .• . .... .... 128.00 

Shadow World (C / O) .... .... 128.00 

Survivor (C/ O) , . . ......... . . 128 .00 

Or.lb. (C / O) •........... .... . 128.00 

Necromancer (C/D) ... ....... 128.00 

Pharoh '. Cune (C / D) ... . .... 128.00 

F Or1 "'pocatyp •• (C / O) ...... . 128.00 

A •• emble' .................. . 130.00 

DATA.aFT 
Pacilic Coa.t Highway . . . . . 5 17 .00 

Canyon Cllmb.r ......... . . . . 517 .00 

Tumble Bug • . . .... .......... 519 .00 

Shooting Arc.de . . ....... .... $19 .00 

Clown. and a.lloon • ......• 5 17 .00 

Graphic "' •• ter ........ . .. " . $24 .00 

Graphic Generator .......... $13 .00 

Micro Paint.r ......... . .. . . . S24 .00 

Tut Wlurd . ..... .... .... ... . 534 .00 

Spell Wlurd ........... ... :. , $34 .00 

Bi.hOp·. Square ....... . ..... $:25 .00 

S.nd. of 'Egypt ..... .. .... , $19 .00 

Moon Shun' • ....... . . .. . .. . . S25 .OO 
Buic Compiler .. . .. .... $ 54 .00 

Tale·lalk ... . ........ . . .... ... . $34 .00 

CBB 
K·,azy Shoal Oul 

K" .,y K"ners . 

K·ralY AnllC S 

K·sl.r Palrol . 

SIrck Stand 

... 129 .00 

...... .. $29 .00 

. . . . . $29 .00 

... .. $:29 .00 

5399 

LJ.K. 
l..ea:IH~40I8OCoI . DiU .. 1108.00 

t..tter P41rfKt 40 Col. ROM ... 11 70.00 

Latt.,Perfect BOCol . ROM ... 1178.00 

De • .-.rt.ct40/80Col. Ol,k .. 1".00 
M.llllle'Ve : .................. 121 .1015 

CALL FOA APPLE/ LJK PRODUCTS 

IIPINNAKER 
Snooper Tr oo p •• I ....... 134 .00 

Snoope, Troopi • 2 . . .. 134.00 

Story M, Ch,n • . 
.... 124.00 

. .... 124 .00 

Rhyme. and R,ddl .. 

ROKLAN 

WIZard of War IROM I 
Oalu .. ,,, .. . de, ( ROM l 

Gort (RO M) 

EPYX 

... 121 .00 

. 121 00 

$ 34 .00 

12900 

134 .00 

CrU.h . Crumbl. & Chomp .. 124.00 

Crypt 0 1 Ihe Und.ad ... : .. . 124.00 

Curse 01 Ra 

oale.tone. & R.,n 

Iny'"on Ollon .. 

King Arthur', He" 

Morl oc 's To"",.r .. 

R •• cue al RI/llel 

Temple 01 Apsl'lal 

.... ..... ... 118 .00 

...... $1& .00 

..... ... .. 11101 .00 

... 124 .00 

... SI6 .00 

124.00 

. $ 16.00 

.129 .00 

$29 .00 
Upper Rea c he' 01 Apshal SI6 .00 

ALIEN 

Ata " VOI c e Bo .. . .. SI19.00 

Apple VOice Bo • ... .. .... $ 149 .00 

MEMORY 

Allion 32K Ram . .. 

A .. io n 48K Ram .. 

...... $65 .00 

......... SI09 .00 

C.M.O. TOP 100 A .. lon I 28K Ram .. ......... 5 299 .00 

intec 3 2K Board .... ...... . S74 .OO 

tnlee 64K Board . .. . ... 599 .00 

APPLE/ FRANKLIN CBMB4 ATARI 
Inte c 64K Board (400 o nly) .. $ 149.00 

Chop"". ' $2 700 

• Be e , Ru n $24 00 

I . Word Pro 64 . 

2 . Klckman (20 /64) . . 

. .. . 569 .95 1. Donk e y Kong .. ............ $3900 
. ... 514 .9 5 2 . Za.non .. . 529.00 

16 Three Lillie Plg5 $2 5 .00 

27 Uppe r Re3c hesoiA pshal . 51 600 .JOYSTICKS 

I " I I 
I I I I I ~ 

I/I.~ 
58900 3 . Gorl (20 / 64) . ... $14 .95 3 . E. T. Phone Home .. . $3900 28 Sla rbowl ~oolball 524 95 ' 

29 Ore lb s S16 00 ;~:oo~:y::';~all :.252:. 0:0: ~' I,,~~ 1 VI Slca lc . 

, Home Accountan t 

; Arca d e Mach In e . 

• Oandlt s 

I V,s ,hl e 

J Apple Pa nIc 

10 Dead line 

I t Free Fa ll 

11 PFS Repolt 

13 Zo ll. III 

14 Fr09ije l 

15 lal Pak 

16 Ga iaC hC Attack 

11 Snoope r Tr oop" .1 

18 Klndercomp 

19 W ... "y Na"y 

2 I MilliOn AlterOld 
22 Lunar Leeper 

23 Facemake, 

24 Croltr.,e 

25 Pool 1 5 

$1 7900 

$4500 

4 . Mic rospec Da la Base 64 .. . S69 .00 

5 . Logo 64 .. . .. .. 539.00 

4 . Miner 204ger .. 5 35 .00 
5 . 019 Du g .. S3300 

$3 400 
30 Pmleclor S34 00 

6 . MlcrospecGen . Ledger54 .. 579 .00 6 . PreppIe . S 24 .00 Apple Tra c kball 
3 1 Fro~g e r 5 3 1 00 ~ 

$18 .00 7 . lark .. .. ............ 5 24 .95 7 . Donk ey Kon9 Jr 5 39.00 32 Jawbr e ak er . $ 27 ,00 Alall/VIC Trackball 55500 

5~:: ~~ : : ~~~:k9::~::);o~·(·;~~~~; ·.: : ::~ : ~~ : : ~~:~::rC;:::;~ 'a 2 :~: .~~ 33 Wuatd 0 1 WUI 534 00 :::,:eA::::~~YSIICk ::: ~~ I 

:~:: :~ : ~::;I~nse ' ... :.:::: :::::::: :~: :~~ 10 . ;~c.~,:~::adno la . :~: .: ~: ~';::r~::~e : ~~ ~~ 
36 741 S,mulator $1 850 

$8900 12 . Assembler 64 . . .. .... 514 .95 12 . Easl e rn FrOnl S 39 00 

519 .00 13 . Zork I. . . . . . $1101.00 13 Shamu s 5 34 ,00 

5 3 \ 00 14 . Radar Rat Race 120/6 4) ... $ 12 .00 Leit er Pe rie c i $ 1 09 00 

S3 100 15 . Prolecto.r 532 .00 15 FIle Manager BOO 56900 

37 Te mple 0' Ap s h al 
JB Spell W,l;Hd 

39 Nau tIlu s 

40 K raly Anil ClO 

5 1900 

5J04 UO 

$ 2600 

S19 00 
S24 00 16 Starcross 52900 16 C h o p""e r $ 2100 
S 24 00 17 Easy Mall 64 514 95 17 ASlro Chase S2500 41 5011 Porn S27 00 

\\1 ~ ~ r!t.~r 1~1 ~ ~ igt~~~:~"o--.!~ ~ ~ ~~~:~:.::::' Il! ~ li~Ji:~o.".. .... r~l ~ ~; ~ ~ 
BOO:e23i3:'da9soc':';""'"B t~? 

, PA call (717)327-9575. Dept. B01, 477 E. 3rd 5t., W;oo;a~apDrt, PA 17701 ~ ~ 
ITERNATIONAL ORDERS, All shIpments outSIde the ContInental UnIted States must be pre'pald by certIfIed check only Include 3 % (minImum ~ 
;100~';;;:;;;;;;;;;;;;:;;;;'////////////////////////////,, ~ ~ 



The Debate Goes On • • • 
A discussion of the future of microcomputer languages 

by Jerry Pournelle 

I've written several large computer 
programs. The two largest, an ac­
counting package and my minimum 
database do-all program, were 
originally written in BASIC. Another 
large program, my interstellar trader 
game, was written in Pascal. Recent­
ly I've had to make extensive revi­
sions in all three-with interesting 
results. 

First, I find it impossible to work 
with BASIC programs. My account­
ing package, although originally in 
BASIC, was long ago translated to 
CBASIC and from that to CB-80 (also 
called Compiled CBASIC). The 
translations make it possible to main­
tain the programs. If that hadn't 
been done, I wouldn't even try. 

Example: my accounting program 
doesn't do depreciation, because 
almost all my accounting is done to 
satisfy the IRS, and the IRS wants 
depreciation handled in a rather 
special way. When I first began using 
microcomputers to keep my books, 
I wrote what I thought was a simple 
BASIC program to keep track of 
depreciation. It didn't have to do 

312 Augult 1983 © BYTE Publlcations Inc 

much: simply list the item, when it 
was bought, the useful life, purchase 
price, amount claimed this year, and 
cumulative amount claimed over the 
life of the item. Each year I add new 
items at the end of the list, then run 
the program to figure and list out 
depreciated items. 

The program has some checking to 
do, of course; the last year's claimed 
amount can't make the cumulative 
amount claimed be larger than the 
purchase price . Also, if the item was 
purchased this year, you can't claim 
a full year's depreciation, and have 
to prorate it by the number of 
months you've used the equipment. 
Even so, it's a simple program. 

It's simple, but this year it took me 
about as long to update that simple­
minded little BASIC program as it 
did to add major new features to the 
accounting package. When I get a 
chance, I'm going to scrap my 
depreciation program and write it 
over, probably in CB-80 because it 
has to handle files, and I've still got 
some problems doing file handling 
with CP/M Pascal. 

What I'm not going to do is put up 
with normal BASIC programs, with 
their line numbers, cramped printout 
format, and the primitive text-editing 
capabilities . 

With CB-80 it's possible to write 
structured programs. Moreover, the 
compiler can be used to catch a lot 
of bugs . Example: my minimum 
database has a procedure to check 
the size of any entry. This is useful, 
because entries that are too long 
can't be printed properly (especially 
if they're to be printed on a mailing 
label) . The original program got its 
input by calling a subroutine that 
both input the data and checked the 
input length. 

Alas, that's silly. If you forget to 
specify the input length before call­
ing the input subroutine, then the in­
put length is checked against what 
the program was last told the input 
length should be; and that can cause 
really boffo problems . I know, 
because I did forget, not once but 
several times. 

The remedy was simple: use a 
function to get input and check 



Four Answers To Your 
S-100.Multi-User Problels. 

Intercontinental Micro Systems makes 
everything you need for S-100 bus multi-user 
systems, networks or single user systems. 

and the prices are what you'd expect from ing, hardware integration problems and 
software nightmares. Come to Intercontinental 
Micro and get it all - price, performance 

At a price that won't break your budget. 
Quite simply, our single board computers, 

slaves, 256K memories and personality 
boards let you build a system now, not later. 
The hardware works, the software works, 

a company that uses the most advanced 
design, software and production techniques 
to keep costs down. and delivery. 

What you won't expect is the almost 
awesome sophistication of Intercontinental 
Micro System's products. 

Read the specs, then call , write or circle the 
bingo number below. We'd be glad to send 
more information and help solve your S-100, 
mUlti-user system problems. So stop messing around with multiple sourc-

CPX-MX SLAVES. 
o IEEE 696.1/02 S-100 compliance. 0 Compatible with 
CPZ-48000 SBCp, any Z-80A based CPU with extended address 
capability or 16 bit based CPUs complying with IEEE 696.1/02 
bus specification. 0 Z-80B'" 6MHz (CPS-6X) or Z80A4MHz 
(CPS-4X) operation. o Two synchronous (CPS-MS) or 
asynchronous (CPS-MA) serial I 10 ports. 0 TurboDOS'" & 
CPINEr compatible. 0 Master confiscation of slave memory 
for diagnostic purposes. o Two parallel 1/0 ports ; eight data 

bits + 2 handshake lines per port. 0 64 Kbytes of onboard dynamic RAM. 
o Master l slave memory-to-memory transfers under DMA control @571 
Kbyte/sec transfer rate when used with CPZ-48000 SBCI' 0 Software 
selectable baud rates. 0 Usable as an intelligent 1/0 processor in single 
user system. 

PERSONALITY BOARDS. 
o Centronics printer. 0 8 inch floppy disk. 0 51/4 inch floppy 
disk. 0 RS232 serial communications. 0 Synchronous I 
asynchronous modem. 0 Priam smart/smart E hard disk. 
o Long distance serial communication (2000 ft @ 9600 baud) 
o Shugart Associates Systems Interface (SASI). 0 Clock I 
calendar. 0 Konan Oavid ,JC hard disk. 0 Archive tape drive. 

Circle 212 on inquiry card. 

F=======jl 1733 South Douglass Road,Ste.E 
Anaheim, California 92806 
(714) 978-9758 

"======='1 Telex: 678401-TAB-IRIN 

CPZ-48000 SINGLE BOARD COMPUTER. 
o IEEE 696.1/02 S-100 compliance. 0 Z80A:" 4MHz Operation. 
o Floppy disk controller (FOC). Single or double sided. Single 
or double density. 8" or 51/4:' 0 Two synchronous or asynchro­
nous serial 1/0 channels (SID). OTwo parallel I/O channels 
(PI 0). 0 Four channel DMA controller. 0 64K on board RAM. 
o Memory management unit (MMU). Addresses up to 16 
megabytes of system memory. 0 Eight Vectored priority 

interrupts. 0 Provisions for 2K or 4K onboard EPROM. 0 Software select­
able baud rates. 0 IBM Bisync, HOLC, SDLC and other protocols. 0 CP/M;" 
MP/M;" and TurboDOS'" operating systems available. 0 Turbo-Oisk" 
implementation included. 

256KMB-l00 256K MEMORY. 
o IEEE S-100 bus, spec 696.1/02 compliance. The 256KMB-100 is 
compatible with most IEEE S-100 board products now on the 
market. 0 Linear addressable to 2 megabytes. 0 225 nano­
second access time, maximum, 160 nano-seconds, typical. 
0 295 nano- second read-write time, minimum. 0 Bank 
selectable 16K increments. 0 110 port address bank selection. 
o Configures for phantom deselection. 0 Parity error detection, 

visual and/or interrupts. 0 Bank selection compatible with CROMIX:" 
CP/M2Z MPIM:" Alpha Micro, and other major systems. 

zaOA & zaOB are trademarks of ZILOG Corp .• CP/ M. MP/M & CP/ NET are trademarks of Digital Researcl1 Corp .• TubroDOS is a trademark of Software 2000 Inc. 
CROMIX is a trademark of CROMEMCO Corp .• DAVID JR. is a trademark of KONAN Corp. 



GiVe US a call 
and its on its way. 
Our inventory is $0 huge, we've probably got just what you want 
in stock. We'll ship it out right now. At the right price. 

DISKETTES 
SCOTCH 3M 
S.S.D.DEN 40 TRK . ID.16 SECTOR .. .. .. . 23.50 
D.S.D.DEN 40 TRK . l0 .16 SECTOR .. ..... 36.50 

VERBATIM DATALIFE 
MD 525·01, 10, 16" 
MD 550·01, 10, 16" 

"."", .. 26 ,50 
" " ". 44 .50 

DISKETTE STORAGE 
5'1, ' PLASTIC LIBRARY CASE "".""" .. 2.50 
FLIP & FILE (50 Disk Capacily) . . . ... .. 19.95 
DISK BANK 5V. " "" ... "" ...... " ... "",, 5,95 

PRINTERS 
RIBBONS FOR MX ·SO.. .,," " ... B.95 
RIBBONS FOR MX·l00"" .,," ... 19.95 
C·ITOH F'10 40 CPS PARLL or SER .. ,, 1250,00 
C·ITOH F·l0 55 CPS PARLL or SER " .. . 1639.00 
C·ITOH PROWRITER PARALLEL . . "" ". 410.00 
EPSON MX·BO W/GRAFTRAX PLUS " ... 5CALL 
NEW' EPSON RX·SO .. . . .. .. .. .. $CALL 
NEW! EPSDN FX' SO " .. """.".",, ..... $CALL 
EPSON MX·l00 W/GRAFTRAX PLUS ... $CALL 
EPSON GRAFTRAX PLUS, " """""" ... . 60,00 
BMC PB1Dl PAR " . ... . .. 730.00 
NEC S023A ""."",,. ".""." """" .425,00 

APPLE HARDWARE 
PREMIUM PAK " """" .455,00 
MICROSOFT Z·SO SOFTCARD .""""".249 ,00 
MICROSOFT RAMCARD" .". " ... .79.00 
VIOEX ULTRATERM ", .. . ,," .. $CALL 
VIOEX SOx24 VIDEO CARD """""" ... 260 .00 
T/G JOYSTICK .. """"""." .. " .44 .95 
T/ G PADDLE ".,," .""."""""" .. ". 29 .95 
KRAFT JOYSTICK" .". ,,' ".,, 4S ,00 
VERSA E·Z PORT "."."."."". " " ".",,21,95 
MICROBUFFER IIi 16K W/GRAPHICS ,, 199.00 
MICROBUFFER IIi 32K W/GRAPHICS, ,219 .00 
SUPERFAN II "" ,, 62 ,00 
SUPERFAN II WI ZENER "."." "" .. " . . S4.50 
RANA ELITE I.. . .." .. . .. .......... . 31S.00 
GRAPPLER+ . . ....... 139.00 
771DA ASYNCHRON . SER , INTERFACE.149 .00 

MONITORS 
USI AMBER 12' "." ."". """""""" 160,00 
BMC GREEN MONITOR " . """"" " .. ". S9 .00 
TAXAN 12 " AMBER" " .. ". 125.00 
NEC GREEN " ". 159.00 

MODEMS 
NOVATION HAT.. " ... . " ... .. " ........ 125.00 
NOVATION SMARTCAT.. . . ".,, " """ ,,209.00 
NOVATION APPLE·CAT (300 Baud) .",,310,00 
NOVATION APPLE·CAT (1200 Baud) . . ,, 605.00 
HAYES MICROMODEM II ." "" ""." " .2S9.00 
MICROMODEM W/TERMINAL PKG ... , .,309.00 
HAYES SMART MODEM (300 Baud) .. . 227 .00 
HAYES SMART MOOEM (1200 Baud) ,, 540 .00 
SIGNALMAN MOOEM W IRS·232C ."."S5 .00 

IBM HARDWARE 
SEATTLE 64K RAM+ ".".""". " "",,355.00 
OUADBOARD 64K ""."""""" .. """.33S .00 
64K MEMORY UPGRADE "" ."" ... """.69 .00 
APPARAT COMBO BOARD". ,, 175.00 

MICROSOFT 64K " .... ""." ... """ .. ,, 27S .00 
MONTE CARLO MULTIFUNCTION w/ 64K .. 395.00 
T/G JOYSTICK"" ... """"" " "". "" .. 47 .95 
HERCULES GRAPHICS CARD"."" " ",, 546.00 
KRAFT JOYSTICK""""" ""."""." .. .4S.00 
Davong Syslems, Inc . Call lor prices and slock , 

IBM 16K 
RAM KITS ... .... ... .. . 15.75 
Sel 01 9 NEC 4116 200ns. Guaranleed one year . 
FOR IBM·PC, sel 01 9""""." , " " ... . 15,75 

ALPHA BYTE IBM MEMORY 
EXPANSION BOARDS 
256K W I RS·232C.. " . . " .. ,, 349.00 
256K W IRS·232C & SUPERCALC 2 " ". 529.00 
512K W IRS·232C """"""". " " ",, 579.00 
512K W IRS·232C & SUPERCALC 2 ". ,, 749.00 

IBM DISK DRIVES 
Alpha Byle's add'on drive kits lor Ihe IBM ·PC­
each kil includes inslallalion instruclions. 

Tandon TMIOO· l Single head 40 Irk ", 195,00 
Tandon TM100·2 Double head 40 Irk ,, 262.50 
T"ndon TM 55·2 Hall Heighl """" ... " 262,50 
Tandon 5V. " ,100·3 Sgl head BO Irk " ".250,00 
Tandon 5V. ", 100·4 Obi head SO Irk . . ". 369.00 

ISOLATORS 
6 SOCKET SWITCHED"" .. "."".34 .95 

IBM SOFTWARE 
LOTUS 1,2,3.. . . .... 380 .00 
VOLKSWRITER V 1.2" ......... .. ... 145.00 
EASYWRITER II ... .. 247 .00 
HOME ACCOUNTANT + ." ......... "". 105.00 
FIRST CLASS MAIL .. . .... .... S5.00 
DBASE II .. . ... . ... .. 419 ,00 
THE WORD PLUS ... , " .. " .... 117 ,00 
HM. III .. . .. , ." ......... . " .. 379 .00 
JFORMAT.. ", ... " ........ . 39 ,00 
JETDRIVE·DOS 2,0.. .. , ... ".40,00 
MOVE IT ... . .. .... ... 109,00 
VISICALC I 256K ... . ... "" ... " ........ 189,00 
VISITRENO I VISIPLOT , ... ... 235 ,00 
VISIDEX ......... ............... . , .. ....... 192.00 
VISIFILE .. . ... " ............ " .. 249 .00 
VISISCHEOULE .. .. 229 .00 
VERSA WRITER GRAPHICS TABLETS ...... 270,00 
VERSAFORM .... .. .... . 312.00 
CONCURRENT CP/ M' B6 .. . .......... 315.50 
CP/ M B6 DIGITAL RESEARCH ...... . ..... 60 .00 
GRAPHICS HARD COPY SYSTEM ........ . 19.50 
PFS FILE ... . .. . .. .... 97 .50 
PFS : GRAPH " , ." ." ... " ..... "." ..... 97 .50 
PFS REPORT.. " ."." .. . " .... " .... " .... ,97.50 

Call lor additional IBM 5011 ware prices . 

IBM GAME SOFTWARE 
ZORK I, II , III " 
STARCROSS .. 
DEADLINE .. 

.. " .. " ........ " .. .... 2S ,00 

THE WARP FACTOR ., 
APPLE PANIC .. 
TEMPLE OF ASPHAI. .. 
FROGGER .. 

. ...... ........ . 2S .00 
" ......... 35 .00 

..... " ... 31.16 
...... 23 .61 

.. .. 34 .95 
.. 27 .26 

"you don'l see Ihe sollware you want. call. Our 
sollware stock is constanlly expanding. 

APPLE SOFTWARE 
PFS : GRAPH " ".".".S9 .95 
PFS : (NEW) PERSONAL FILING SYSTEM .S5 .00 
PFS : REPORT """".""" """ .,, .,, """ 79.00 
Z·TERM PRO· "" .......... " ." .... " .... . 129.95 
BANK STREET WRITER ,. .." .. 55 .50 
APPLE MECHANIC.".",., ". ,',.,", .. ,',. ,23.00 
TIP DESK #1.. . ".,,"" 15,95 
LISA 2.5 .. "."."""""." .• ".""."." ,59.95 
SCREENWRITER II . . ,, 99 .00 
DICTIONARY.. , . .79 ,00 
THE HOME ACCOUNTANL .... " ." .. ",, 59.95 

VISICORP 
VISIDEx.. 
VISITERM "".""".,,.,, "" 
VISICALC . """""""." ..• . . 
VIS IFILES 

. .. IS9.00 
"",,79 .00 

" .. " .. IS9.00 
" ". IS9.00 

.." .. "" ..... " ... 229.00 VIS ISCHEDULE " . 

CP/M® SOFTWARE 
We carry CP/ M'" sollware in all popular disk 
lormats , Call lor availability and price . Most soli' 
lVare also available on IBM . 

DBASE " .. ""."""",,. "". " .... " . . .419,00 
MAC .. ".""" S2 ,00 
ZSID .... "",, .,," """""" " " " .. "., 92 ,00 
PASCAL MT + W/SSP " " . . " ... "",,429,00 
PLI I'SO" .. .439.00 
MULTIPLAN " .. ". 199 ,00 

MICROPRO 
APPLE/IBM/S" CPM 
SPELLSTAR , " ... "" .... " .. "." . ". "" 174 .00 
MAILMERGE " ...... .. . .. " ,," ... " .. .. 174 .00 
WORDSTAR "" " ' '' '" ..... "" .. " .... " .. 279.00 
INFOSTAR .". ",'"' ' '''''' ".,"" " ", ... 279 .00 

NEW PRODUCTS COMING' CALL. 

APPLE & ATA.RI GAMES 
ZAXXON """"'" """" , . " " " " .. 31.16 
CHOPLIFTER .. . . ."", ." . ,, 27 ,20 
CRUSH ,CRUMBLE AND CHOMP .. . " .. " .24 .95 
TEMPLE OF APSHAI "." .... " ... ".""".31.35 
WIZARD AND PRINCESS """"""" ." .. 27 .26 
SOFT PORN AOVENTURE . "" ..... , .. 23 ,36 
ULYSSES & GOLDEN FLEECE. " ... " .. ". 25.95 
ULTIMA" "" ... "" ... ""."" .. """"" .42.00 
FROGGER " . . .. "."". 24 .50 
ZORK 1,11 .111 " " .. " .. ",, 2S .00 
STARCROSS .. " . " . .. " .. " ... 2B ,00 
DEADLINE ". """",, 35.00 
FLIGHT SIMULATOR. "."" .. ",, 26.61 
SARGON II .... "."" ..... "" .. .. """" ,, 2S .95 
THE WARP FACTOR " """ .31 ,16 
WIZARDRY " . ". ". 37 ,95 
CRIS IS MOUNTAIN. , .. ,, 26 .32 
GORGON " .,, " 31 . 16 
BANDITS " .,.",.,,,,, . ,,,, .. ,,,,,,,,,.,,,, ., .25 .00 
LUNAR LEEPER " . , " . " . .. " .... ....... 23 .36 
TIME ZONE ". " " "" .. "" ., .. .... ... .. . . 77.96 
CANNON BALL BLITZ " .. . .. " .... ,," .,, 25 .95 
ROBOT WARS .. , "" .. . .. ... " ...... ,, 32 .95 

MICROSOFT 
APPLEIIBM/CPM 
FORTRAN.. " ." .150.00 
BASIC COMPILER ." .. " ..... " ... " " .. ,, 299 ,00 
COBOL " .. " .. . " ..... 550 ,00 

RAMCARD " . .. " 79.00 
TYPING TUTOR II " .. ". 16.50 
OLYMPIC DECATHALON ".""" ... ",, .... 24 ,95 
TASC APPLESOFT COMPILER " " .... ". 125.00 
ALDS " . ,, 95 ,00 
MULTIPLAN " " .. " ... " .. ". 199,00 

To order or for 
infa'mation call 
From Chicago: 
(312)454-1236 
FromNevv~: 

(212) 509-1923 
In Los Angeles: 
(213) 706-0333' 
From Dallas: 
(214)744-4251 
By Modem: 
(213) 991-1604 

-------:1 
rCALL OUR MODEM LINE I 
I FOR WEEKLY SPECIALSj L--------

31304 VIA COLINAS 
WESTLAKE VILLAGE, CA 91362 

" For all your computer pro· 
duct needs, come visit us at 
our new California store. 

Sallslaction Assurance - Your satislaction is assured by our 30 day moneyback guarantee on all hardware products lVe sell, No relunds aMer 30 days. All manulacturers' warranlies are honored by manulacturers. Deleclive 
soMware will be replaced Iree during Ihe lirst 30 days, however, no relunds or exchanges on soMware. Prool 01 purchase required. All relurns musl be aulhorized in advance. How To Order - All orders musl be pa,d prior 
to shipment. Order by phone or by mail. Use Visa , M/C , check or COD. COD limil 8300 . Shipping charges: Visa, M/C orders = aclual shipping cosls. Prepaid olders add $3 (under 25Ibs,) or 56 (over 25Ibs.) COD 's use 
prepaid rales and add $4 surCharge, Foreign, FPO and APO orders add t5% 01 order 10lal. cali!. orders add 6% sales lax, L,A, County add 6'11% sales lax. Prices quoled are subjeclto produci avai~bility and may change wilhoul nOlice. 

CP/ M is a reg, trademark 01 Digilal Research . ·Requires Z·80 Sollcard , tRego lrademark 01 Micro Pro Inlernational Corp. Frademark 01 Praclical Peripherals , Inc. · ·Trademark 01 SoMware DimenSions, Inc . 

Ci rc le 17 on inquiry card. 



length. Define the function so that 
you must give it a maximum input 
length as a parameter when you call 
it. Now if you forget to do that, the 
compiler will complain. 

When I did this, it came to me with 
blazing clarity that I'd hit on a major 
secret of good programming practice: 
let the compiler do much of the work 
for you. CB-80 is well designed to let 
you write structured code with good 
error checking. 

However: it doesn't force you to 
write good code . You can still do 
things the wrong way if you want to. 
Pascal doesn't force you to write 
good code either, but it tries harder 
than CB-80. Marvin Minsky (co­
founder of the MIT Artificial In­
telligence Laboratory) once said that 
Pascal was a voluntarily worn strait­
jacket. In some ways he's right: one 
uses Pascal precisely because it won't 
let you do certain things. This can be 
annoying when you're writing the 
program, but it's surely a blessing 
when, later on, you haul it out and 
try to remember what you did. 

With that for background, .let's 
speculate on the future of computer 
languages . 

Viable Languages 
I used to worry about conducting 

language discussions, because prob­
ably half my readers don't write pro­
grams. However, the mail indicates 
that even those who don't write pro­
grams find the subject interesting. It 
is, after all, a matter of some impor­
tance: what languages will prevail in 
the microcomputer field? 

No one knows . I have some in­
formed guesses, and I get a lot of 
feedback from both amateur and ex­
pert readers; but I've lost the opera­
tor's manual to my crystal ball, so my 
predictions aren't 100 percent 
reliable. For all that, the subject is too 
important to ignore, and every now 
and then it's valuable to review just 
where things are in the field. 

Let's set a ground rule. It's obvious 
that microcomputers will continue to 
grow in capability even as their 
prices fall. The distinction between 
microcomputer and minicomputer is 
already blurred. In the next few 
years, memory will continue to drop 

in price while system speeds in­
crease; within two years, one will be 
able to buy the equivalent of a V AX­
the top-of-the-line minicomputer 
from Digital Equipment Corpora­
tion-for $6000 or so, what people 
now pay for a good microcomputer. 
This future "microcomputer" will 
run at 12 to 15 MHz and have a half­
million to a million bytes of memory; 
in other words, the microcomputer 
will in effect have the power of 
machines that people now pay 
$75,000 and up for. 

What languages will programs for 
the new generation of "microcom­
puters" be written in? 

The first thing to note is that "effi­
ciency" of the language isn't very 
important. There's enough comput­
ing power and memory to make up. 
True, languages that are really slow, 
or waste great gobs of memory, 
aren't likely to become popular; but 
cheeseparing benchmark compari­
sons won't matter a lot. 

Given that, let's look at the can­
didate languages. 

DECADES OF SERVICE 
Washington Computer Services 

97 Spring Street 
New York, New York 10012 
TO ORDER: CALL OUR TOLL·FREE NUMBER: (800)221-5416 

In N.Y. Stale and lor technical inlormation: (212) 226-2121 
HOURS: 9:30 AM-5:30 PM (EST) Monday-Friday 

FULLY CONFIGURED BUSINESS SYSTEMS 
The 'allowing are some examples 01 the fully assembled and tested business and 
scientilic computer systems '.vhlch we oHer 

IIM~ The Premier Multl·User Computer System 
~ 8000 SX. rnlJIII-processor. IUrl}Q DOS 
INTE RN ATION AL CPM 2 2. FULL 2 YEAR WARRANTY I 

5000 IS . 5-100 desk top mamlrame 
8000 S up 10 16 user 

3270 Soltware Available 
On·Slte Service Contrac ls Ava ilable 

8086. 16 bit processor; Two 

an affiliate 01 «(~~~~J~~~))) es1.1912 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

TELEX: 12-5606 CABLE: WASHCOMP NYK 

Where Do You Turn To Solve Your Computer Puzzle? 

TURN TO US! 
We'll show you 
the easiest way 

to put the 
pieces togelher. 

NEe APe DSDD disk drives ; 128K RAM (to Malched. Compalible. Proven-
:640K) ; green or RGB color screen. Use Someone Else 's Engineering 10 Supplemenl Yours . 

SOFTWARE 
PERFECT FOR: Over 2000 business scientifiC . professional apptications & educational paCkages are 
-Word Processing aval latJlE . Call With your requirements for our advice or a quotation . We feature ~Base 

.CAD/CAM graphics II & Fox & Geller . 
=~=~'J (1024 X 1024 resolution) an DISK DRIVE SALE NOW! 

.. -"'Y;'.>:'»: .DataBase Management B" SHUGARTSAe01R $385 e" SHUGARHAB51R $540, 2 lor $1025 
210r $1050 

S350 
S950 

SCALL 

-------- • Accounting ~~c~o;!:T~~~~~~u~;~ ~~~~~~.I~~i~es A & T S550 
·Chang Lab's Microplan ·IBM emulations ·CP/M-86. MORROW DISCUS 10 + CP/M" MICROSOFT BASIC. CONT. 
MSDOS , UCSD P. NEC on N.Y$ Conlract hP.07210 VISTA 
----~~~~~~--~~--~---- TERMINALS 
__ .:..:A~L~S-=O:...;P:...;C:.--=8:::;8;:,:OO::...:.-P=-er:.:s:.:::o.:.:n=-a/:...;C:.o;:,:m:.:..:J:p-=u.:..:te:.:.r__ TELETYPE 

EPSON NEW aX-l0 Micro wilh TELEVIDEO 
VALDOCS sollware : S2995. LEAR SIEGLER 

68000 16 bl[ multl·user. S·100 UNtX V 7 SCALL PRINTERS 

AMPEX 
ADDS 
ANN ARBOR 
VISUAL 

QUME 
IBM 3101 
DIGITAL EQUIP. CORP. 
HAZELTINE 

£\~ER B085 15 bl1 . 128K RAM. $·100 Gazelle ~ ~n~~~:C~ .4~his3~~a~j~yM~~r~:~~j~~~a~~~:~~'n R~~~~2 from Onty 
S3100 

WHip" Group I ALTOS MDRROW 
DESIGNS 

conliguraiiuns inCluding forms access. qUietized case. etc . 

B & 16 BIT eOAROS 
& SYSTEMS 

Telelype43 
ANADEX 
CENTRON ICS 
C. ITOH 

fromSggS 

MANNESMANN TALLY 
NEC AMERICA 
QUME 

SCION MicroAngelo HI Res Graphics Systems SCALL 

Similar savings on SSM. DELTA. DYNABYTE, TELEVIOEO . D1GIAC . ADDS. DEC. 
DATA GEN .. ATARI . TECHMAR. EPSON. ZENITH . MORROW. AND MANY OTHERS 

DATA PRODUCTS 
DIGITAL EQUIP. CORP. 
INTERGRAL DATA SYS. 

DIABLO 
EPSON 
FACIT 
OKIDATA 
OLiVETII 
QANTEX 

TOSHIBA 
TELETYPE ' 
TEXAS INSTRUMENTS 

PLEASE' Do not confuse us with mail order dealers. We are a 
- full service dist ributor serving Ihe data proceSSing & 

installation needs of business & induslry from micros to mainframes. 
System houses, educational institutions & governmental agencies given 
special consideration . Leasing available . 

N. Y. State agencies. municipali­
ties, and schools - call us for 
information on our O.G.S. term 
contracts on hardware & software. 

DEALER and INTERNATIONAL INQUIRIES WELCOME 
For fast delivery, send certified check. money order or call to arrange direct bank wire transfer. Personal or company checks require two to three weeks to 
clear. Prices subject to change withou t notice : call for la test prices, Prices include 3% cash discount . N.Y. residents add sa les tax . Oantex is a trademark of 
North At lantic Industries. Inc . CP/ M'" is a trademark of Digital Research. All sales subject to our standard safe conditions (available on request) , Call for 
shipping charges. Above prices do not include customization or installation . DBase II is a trademark 01 Ashton Tate. P.O.·s accepted upon our credit ap· 
proval : call for prices and terms . 
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Expensive. 

The new RCA APT 
expands your data communications 

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 "personality" 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-

316 BYTE August 1983 

ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 

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. 
OEM and dealer pricing available. 

membrane 
keyboard version 
designed for 
travel and hostile 
environments. 



Expansive. 

DISPLAY (VP3012D). High performance, 
12" diagonal , non-glare, green ________ 
phosphorus screen. 

DIRECT CONNECT MODEM. 
Built-in , 300 baud, 
originate / answer / auto answer. 

AUTO DIAL. Tone or pulse dialing \ 
of up to 26 stored phone numbers. 

VIDEO OUTPUT. Selectable 80 or 
40 characters x 24 lines 
on standard monitor. 

voice or data base calls. ____ ~~~~~~~I~~~~II~I' 
AUTO LOG-ON. Enters information : 

TV OUTPUT. Displays 40 characters x 24 lines 
on Ch. 3 / Ch. 4 of standard TV set. 

automatically after auto dialing. 

RESIDENT MENUS. User-friendly 
terminal set-up and 
phone directory maintenance. 

MEMORY BACKUP. Minimum 48-hour storage of 
directory, log-on and other parameters without 
plug-in power. No batteries required. 

(All Purpose Terminal) 
capabilities for a lot less money. 

Quite simply, matching features with price, 
there is no other professional quality terminal 
available today that can do as much at such 
low cost. 

For more information, just Clip the coupon 
at right. The new RCA APT. Expansive. Not 
expensive. 

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 lor 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. 

Circle 339 on inquiry card. 

---------------------------------------, 
To: nCIi RCA MicroComputer Products 
New Holland Avenue 
Lancaster, PA 17604 

Please send me the APT brochure with complete 
specifications. 

Name ______________________________________ _ 

Title ______________________________________ _ 

Company __________________________________ ___ 

Address ____________________________________ __ 

City ___________________ State _______ Zip ____ __ 

For more information or to order, call 800-233-0094. 
In Penna., call collect to 717-393-0446. BYT-883 

1 ______ ----------------------------------
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APL 
APL, for those who don't know, is 

an interpreted language (like LISP or 
BASIC) . It makes use of many 
curious symbols, such as squashed 
squares and bent arrows. It is very 
powerful. You can multiply matrices 
with a single command, invert them 
with another, and do transforma­
tions of the results with two more 
commands. A single line of APL 
code can do complex arithmetic, 
logs, trigonometry, and fairly com­
plicated logical operations . Alas, 
APL has been described, with good 
reason, as a "write only" language: 
you're just not likely to understand 
your program an hour after you've 
written it. Used interactively, 
though, it's hard to beat. 

I foresee a place for APL in the 
microcomputer future: it will turn 
small computers, especially porta­
bles, into very powerful desk calcu­
lators. It will already run on an 
Osborne I, I understand that they're 
working on a version for the Otrona, 
and I expect that trend to continue. 
If someone will write a good in-

SAVE MONEY! 
Increase your 
computer's productivity 

troductory text, and APL imple­
menters will do good tutorials with 
lots of examples, it's possible that 
APL will become quite popular for 
quick-and-dirty problem solving. It 
won't ever be as popular as BASIC 
for calculator-like computation, but 
it will contend with it . 

FORTH and LISP 
I expect LISP to absorb FORTH. 

Not completely, of course, because 
nothing ever wins completely; but I 
know of nothing you can do with 
FORTH that you can't do with LISP, 
while LISP lets you do a lot that 
FORTH can't even approach. 

FORTH is sometimes used to write 
operating systems, and was for some 
time the only powerful language 
available to Atari programmers. Like 
LISP, FORTH boasts a number of 
fanatic adherents. My mad friend 
used to say that FORTH was a kind 
of assembly language that used the 
programmer as a preprocessor . 

LISP (LISt Processing language) 
was one of the earliest "higher level" 
computer languages . It was written 

by John McCarthy in the 50s and has 
dominated the artificial intelligence 
field ever since. It's a very strange 
language, using peculiar notation 
and lots of parentheses; but it's very 
powerful. 

The main problems with LISP are 
(1) it's hard to learn from books, 
although not so hard to learn if 
you've access to people who already 
use it, and (2) it uses memory like 
mad, so that there haven't been good 
LISPs for microcomputers. 

FORTH has some similarities to 
LISP but doesn't use as much 
memory. People I respect have con­
vinced me that LISP is much more 
powerful than FORTH. Having half 
learned both LISP and FORTH, it ' s 
my opinion that they're equally dif­
ficult to master; both require a good 
bit of concentration, and you have to 
work until something clicks-what 
the Gestalt psychologists call "the 
Aha! experience." They're also 
rather easy to forget if you don't use 
.them regularly. 

Incidentally, those who'd like "a 
LISP experience" without much in-

, Save valuable time! 
5 to 50 times faster 

performance than floppy disks 
and Winchester drives 

PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail­
able are interfaces for IBM, SIOO, TRS80, Apple, SS50, and 
most Z80 uP, and software for most popular operating systems. 
Additional interfaces are continually being developed for the 
most popular computers. 

Basic Price for 256KB unit (Includes Interface and software] 

$ 1 095. plus tax (where applicable) and shipping [,1.,11 VISA I 
Visa and Mas ter Card accepted. __ 

The INTERSTELLAR DRIVE is a high performance PION 
data storage subsystem with independent power ,INC. Tel.16171923-S009 
supply, battery backup, and error detection. It has 101 R Walnut St. Watertown MA 02172 
256KB to I Megabyte of solid state memory integrated TRS80 tradem a rk of Ta ndy co~. Apple trademark o r' APple Computers 
to perform with your operating system. Interstellar Drive trademark or PION, Inc. 
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Don't take 
no for 311 answer! 

WINCHESTER CARTRIDGE DIS!, DRIVES FOR MICROCOMPUTERS 

Feature DMA Systems 
3.9"Drives Other 

5"14" Drives 5){\"Drives 

Now in production yes no no 
Data. interchange yes no no 
Contamination control yes no no 
Retractable heads yes no no 
Standard cartridge yes no yes 
40 ms access ti me yes no no 
5 Mb capacity (formatted) yes yes yes 
Capacity growth capability yes no no 
Removable-only drive yes yes yes 
Fixed/Removable drive yes no no 

A comparison of Winchester 
cartridge disk drives shows there's 
really no comparison. 

microcomputer Winchester cartridge 
disk drives. 

But DMA Systems drives don't 
just outperform other cartridge sys­
tems. They outperform all other 
types of microcomputer backup. 

[J~ 
Only DMA Systems allows you to 

interchange data between drives. 
Only DMA Systems has a unique 

retractable head that ensures data 
integrity by never touching the disk. 

Only DMA Systems has a self­
sealing clean air system that prevents 
contaminants from reaching the data 
- even after thousands of insertions. 

And only DMA Systems gives 
you a choice of fixed/removable or 
removable-only drives. Both mod­
els match mini-floppy front panel 
dimensions and adapt to existing 
5~" Winchester drive controllers. 

What's more, DMA Systems is 
the only manufacturer delivering 

Circle 304 on Inquiry card. 

Consider the alternatives ... 
Floppies have low capacity, poor 

reliability and slow access time. 
Streamers are unreliable and 

can't provide random access. 
There's only one drive manufac­

turer who can answer "yes" to all of 
your needs: DMA Systems. 

For more information write 
DMA Systems, 601 Pine Ave-
nue, Goleta, CA 93117. Or 
call (805) 683-3811, 
Telex 658341 . 

SYSTEMS 

Just what the industry needs. 

BYI'E August 1983 319 



CARTRIDGE RIBBONS FOR 

EPSON 

LABEL 
SPECIAL 

INNOVATIVE 
CONCEPTS 

FLIP'N'FILE 

$2.99'K 
DI SC STORAGE BOX 

(5K MIN) 
ACROSS J ' . I 15 /16 CONTINUOUS LABELS 

COMPLETE LINE OF OTHER RIBBONS AVAILABLE. PLEASE CALL 

ALL ABOVE PRICES INCLUDE SHIPPING 

Check-Mate" 
~ 51 DIAUTO DR ~~ ce; POBOX 103 
I~ RANDOLPH, MA 02368 

TOLL FREE 800-343-7706 IN MASS 617-963-7694 
WE ACCEPT MASTER CARD & VISA 

MASS. RESIDENTS ADD 5% SALES TAX 
PHONES OPEN 9AM·7PM EASTERN TIME 

... -

vestment should get Daniel P . Fried­
man's The Little LISPer. This rather 
odd book "is a programmed text 
based on lecture notes from a two­
week' quickie' introduction to LISP 
for students with no previous pro­
gramming experience and an ad­
mitted dislike for anything quantita­
tive ." It has to be experienced to be 
appreciated; I found myself alter­
nately fascinated and throwing the 
book across the room. It certainly 
shows-not tells, but shows-you a 
lot about LISP. 

As memory gets cheaper, small 
computers get more powerful, and 
communications get simpler, I expect 
many publishers will offer better 
LISP interpreters (and compilers; 
LISP is a hybrid, with the possibility 
of both interactive~interpretive mode 
and compiled mode), as well as more 
online tutorials, so that LISP will be 
easier to learn. FORTH and LISP 
users both tend to be fanatics. I'm 
neither, so it' s only an informed 
guess, but I suspect that as LISPs get 
more common, LISP will get the bulk 
of the recruits who would otherwise 

------------------------------------------------------~ have gone to FORTH. 

The Bell 2-12 Modem for the 
S-'100 Bus has Arrived 

PMMI & Racal Vadic joined 

forces to bring y ou the first Bell 

212A-compatible modem for the 

S-100 bus. The MM-21 2 is a 

top quality modem designed to 

meet all phy sical , electrical & 

timing requirement s of the IEEE 

686/S-1 00 specification. FCC 

registered for direct connection 

to the telephone line. 

UNBEATABLE FEATURES: 
• Bell 212A (1200 baud) or Bell 103 (45.5-300 baud) modes 

• 1200 baud synchronous & asynchronous 

• Access to PMMl's 24 hour a day test center 

• Microprocessor based design • Full or half duplex 

• Auto answer and auto dial • Maskable interrupts 
• Five year limited warranty • Self test modes 

FOR FURTHER INFORMATION, call or write for f ree broch ure or send $ 1000 

DEALER&OEM 
O P PORTUNITIES AVAlLA8LE 

(refu ndable w!purchase) for MM-212 Owner 's Manu a l. 

COMMUNICATIONS 
5201 L eesburg P ike. Suite 604 

F a ll s Church. VA 22041 

(703) 378-8660 

PMMI rTlodems performance proves 

ALL MODEMS ARE NOT CREATED EaUAL 
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COBOL and FORTRAN 
Every time I say anything negative 

about COBOL, I get half a dozen let­
ters reminding me that there are 
many billions of dollars' worth of 
COBOL programs. Surely those 
won't go away? 

I think they will . Not instantly, and 
I doubt that COBOL will vanish en­
tirely, but I do not see a large place 
for COBOL in the microcomputer 
world. If it were going to catch on, 
it would have by now; and it just 
hasn't. That, in my judgment, is just 
as well. COBOL is a language whose 
time has passed. It doesn 't force 
readable code, it takes experts to 
maintain large COBOL programs, 
and it doesn't have most of the fea­
tures required for structured pro­
gramming. 

It does do certain things well . 
COBOL has built-in commands for 
sorts and merges and other fairly 
complex operations. On the other 
hand, it's not hard to translate well­
written COBOL programs into some 
other language, such as Pascal, while 

Circle 142 on inquiry card . --+ 





If you stick with timesharing after 
reading this ad, you haven't 
read tliis ad. 

Typically, financial planning 
on a timesharing service runs $2,000 
a month and more. Month after 
month after month. 

And it doesnlt take a spread­
sheet to figure that as a $24,000-
a-year-after-year expense. 

The incredibly cheap alternative. 
The Financial Planner™ from Ashton-Tate 

can stop this cash drain once and for all. 
You pay $700-one time-for the Planner. 

And handle your financial planning quickly, easily 
and completely on your microcomputer. 

Without having to share your time or your 
money with anyone. 

A forecaster's dream come true. 
The Financial Planner has enough depth to 

solve the most complex business problems you can 
foresee, yet can be used almost intuitively. 

The Planner automatically performs calcula­
tions on individual items, rows, columns and entire 
models. Understands conditional logic. Solves 
simultaneous equations. Computes Present Value 
and Internal Rate of Return. Reads and wri tes 
dBASE IITM files. And much, much more. 

But you use abbreviated names, not mysteri­
ous formulas. And you communicate with the 
computer in the English-like vocabulary of FPL ™ 
(Financial Planning Language), so you can easily 
set up your budgeting and evaluation models. 

Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentation-quality 
financial reports directly. 

And when you have your models and reports 
just right, you can automate them so even your 
President can run them. 

With the Planner, you produce P & L forecasts 
and financial consolidations in minutes . Explore 
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"what.ifl alternatives. Analyze new business 
ventures and mergers. Plan real estate acquisition 
and development. And fine tune operations until 
you reach the financial objectives youlve set. 

Ies one of the most comprehensive business 
tools available on any computer. All for a frac­
tion of what youlve been spending on timesharing 
services to do the same things. 

For the ardent skeptics. 
It may sound too good to be true, but you 

can check out the Financial Planner with no 
financial risk. 

Run through a hands-on demo at your nearest 
computer or software store. Then take a package 
home and use it for 30 days on your IBM PC or 
CP/M microcomputer. If ies not everything we 
said it was, just return it and yodll get your 
money back. 

For the name of your nearest dealer, contact 
Ashton-Tate at 10150 West Jefferson Th 
Boulevard, Culver City, CA e 
90230. Or better yet, call (213) Financial 
204:-5570 today. PI ™ 

Timels a-wasting. anner 

ASHTON ·TATE 

CP/M is a trademark of Digital Research © Ashton-Tatc 1983 
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those programs not easily translated 
are generally almost impossible to 
maintain. For that matter, you can 
call some of those splendiferous 
special routines, such as Sort, from 
inside languages like Modula-2 ... 

FORTRAN is another language 
that won't go away entirely, but will, 
I think, fade into the background. 
For a while it looked as if FORTRAN, 
augmented by the RATFOR (RA­
Tional FORtran) preprocessor, might 
stake out a large place in micro com­
puterland, but that didn't happen. 

FORTRAN, which is very useful 
for crunching lots of numbers, is not 
all that well designed for anything 
else. You can write complex te",t­
oriented programs in FORTRAN; the 
original Crowther and Wood Adven­
ture of the Colossal Cave was writ­
ten in FORTRAN. It wasn't designed 
for that, though, and FORTRAN pro­
grammers usually must resort to 
tricks to make it handle text well. 

Because so very many COBOL and 
FORTRAN programs are in ex­
istence, neither language will die; 
but as time goes on, most of those 

programs will be translated into 
other languages with better struc­
tural features, while fewer and fewer 
programmers will use either lan­
guage for writing new programs for 
microcomputers . 

PL/I 
The PLII programming language is 

very popular among mainframe and 
large minicomputer programmers . It 
was one of the earliest of the "higher 
level" languages and one of the first 
designed to allow formal structuring. 
It has good string handling, relative­
ly good portability, and better in­
put/output and file handling than 
Pascal. 

In fact, considered a feature at a 
time, PLII sounds nearly ideal. My 
late mad friend found it so attractive 
that he wrote nearly all his programs 
in it . 

There is a good implementation of 
PLII for CP/M microcomputers; 
what's more, it's not likely to go 
away . Dr. Gary Kildall, president of 
Digital Research and author of 
CP/M, is a PLII enthusiast. Much of 

the original CP/M was written in a 
subset of PLII. Kildall has committed 
Digital Research to provide PLII for 
all CP/M upgrades; this presumably 
includes new systems based on the 
68000 and 8086 chips . 

Despite these advantages, PLII 
hasn't caught on in the microcom­
puter world. Joan K. Hughes wrote 
one of the standard PLII textbooks 
(PUI Structured Programming) but 
wrote all the programs for her micro­
computer consulting firm in CBASIC 
because PLII was not then available 
for CP/M microcomputer systems; 
later, she found that she had too 
much invested in CBASIC programs 
to change over. 

Then, too, many computer users­
including myself-do not find PLII 
programs readable, nor is the lan­
guage easily learned . "Easily" is, of 
course, a relative term; PLII is not 
much harder to learn than, say, FOR­
TRAN. It has many more statements 
than Pascal, but PLII programmers 
find that a desirable feature . 

Like CB-80, PLII requires separate 
compile and link operations, but 

In Texas Orders 22511 Katy Freeway To Order 
Questions & Answers 1-800-231-3680 

1-713-392-0747 Katy (Houston) Texas 77450 800-231-3681 

SA VE BIG DOLLARS ON ALL TRS-80~ HARDWARE & SOFTWARE 
TRS-80® BY RADIO SHACK. Brand new in cartons delivered . Save state sales tax . Texas residents add only 5% sales tax. 
Open Mon .-Fri . 9-6, Sat. 9-1 . We pay freight and insurance . Come by and see us. Call us for a reference in or near your city . 
Ref: Farmers State Bank, Brookshire, Texas. 

WE OFFER ON 
REQUEST 

Federal Exprall (Overnight Dalivery) 0 

Houston Intercontinental 0 
Airport Delivery (Same DIY) 

U.P.S. BLUE (Every Day) 0 

References from people who have 0 
bought computers from us probably in 
your city. We have thousands of 
satisfied customers. WE WILL NOT BE 
UNDERSOLD! 

ED McMANUS 

No Tax on Out of Till. Shipmlntal 

Save 
10% 15% 

OR MORE 

Telex n-4132 (Fleks Hau) 

WE ALWAYS 
OFFER 

o We accept Master Card, VISA, 
and American Express. 

o We ule Direct Freight Line •. No 
long waits. 

o We always ill the freight and 
insurance 

o Toll free order number 

o Our capability to 110 to the lIiant 
TRS·80'" Computer warehoule 5 
houri away, in Ft. Worth, Texa., 
to keep you in Itock. 

JOE McMANUS 

I}I) See us in the Wall Street Journal every Tues .• Wed .• and Thurs. ~ :' lRS·80 IS ii R'9lsle red T radem.rk of Tandy Corp 
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both are relatively straightforward. 
When PLII first came out, the only 
manuals were written in the early 
Digital Research style of high densi­
ty and low readability , while 
CBASIC had remarkably clear docu­
mentation. This may have contrib­
uted to CBASIC's early ascendancy . 

The newest Digital Research PLII 
manuals have been completely re­
written. They are clear, readable, and 
filled with examples. A lot of mini­
computer programmers are quite 
familiar with PLII. Therefore, now 
that the distinction between micro 
and mini is becoming blurred, it's 
possible that PLlI, despite its relative­
ly late start, will experience rapid 
new gains in popularity . The lan­
guage certainly can't be counted out. 

The C Programming Language 
The "C" language was developed 

at Bell Laboratories. Until recently its 
fate was intimately dependent on the 
future of the Unix operating system. 
In the past couple of years, though, 
CP/M versions of C have appeared . 
One, Leor Zolman's BDS C Com­
piler, almost single-handedly made 
C a formidable contender because 
many useful programs were written 
in it . 

BDS C had severe limits; now lots 
of C compilers without those limits 
are available . In addition, CP/M-68K, 
the CP/M operating system for ma­
chines using the 16-bit 68000 pro­
cessor chip, comes with alimited C 
compiler . This will undoubtedly 
stimulate new users to learn some­
thing of the C language . 

C is popular, and both C and the 
Unix operating system have fanatical 
supporters . The language is power­
ful and is certainly easier to learn 
than assembly language . 

The drawback is readability. C pro­
grams are not self-documenting; one 
could argue that there ought to be at 
least one comment for each line of 
code. Alas, the programs are almost 
readable, and while one is writing C 
programs the purpose of each line is 
quite clear, so that further comments 
seem silly and are often omitted. Six 
weeks later the program is nearly in­
comprehensible . 

A second problem with C-at least 
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with the compilers I have been able 
to work with-is that it generates very 
large programs. For example: 

/* A Very Simple Program. */ 
main () 
{ printf("This is a very simple 

program. \ n"); 
} 

is a program that merely prints the 
quoted message . (The \ n specifies 
a "newline," i.e., carriage return and 
linefeed.) 

We compiled it with Lattice C, 
which is a well-regarded C compiler. 
The program itself is 384 bytes long. 
It compiles into 178 bytes of object 
code . It must be linked to turn it in­
to a command file before it can be 
run. That produces a program 11,008 
bytes long. This seems excessive . 

When we installed our M-Drive (a 
"silicon disk" program that deludes 
the computer into believing that ex­
tra memory is a very fast disk drive), 
we required a program to format the 
"memory disk." The program fur­
nished us by Compupro was written 
in Whitesmiths C and was 16K bytes 
long . Tony Pietsch found this absurd 
and wrote a format program in as­
sembly language: it was only 487 
bytes long . 

There are good reasons for this 
obesity . The C language was 
originally intended for use with the 
Unix operating system, and much of 
the seemingly excessive code that 
must be packed into programs com­
piled in C is there to compensate for 
the missing Unix. We may under­
stand this and still be unhappy at the 
code size . There may be implemen­
tations that don' t generate superfat 
code, but we haven' t come across 
one. 

C has become increasingly popu­
lar-with fanatic supporters . It will 
certainly survive. However, I don' t 
expect it ever to become a highly 
popular language, and if I had to bet 
on its future, I'd say that it will take 
a respectable niche, after which its 
growth will be quite slow in com­
parison to the microcomputer world 
in general . 

Until recently, those interested in 
learning more about the C language 

pretty well had to read The C Pro­
gramming Language by Brian Ker­
nighan and Dennis Ritchie. This 
book is better written than many 
computer texts, but it isn't easy 
reading, and it was never intended 
for microcomputer users. 

I have recently received C Program­
ming Guide by Jack Purdum. I found 
this much clearer than Kernighan 
and Ritchie. Purdum's book has 
plenty of illustrative examples and 
even compares C programs with 
similar programs in BASIC. It 
recognizes that many readers will be 
using CP/M systems and explains 
some of the problems they may en­
counter . There's a very good discus­
sion of pointers; this is especially 
welcome because C makes extensive 
use of pointers. I recommend this 
book to anyone interested in learn­
ing more about the C language. Read 
it before trying to tackle Kernighan 
and Ritchie . 

I have a large number of C com­
pilers and hope to do an extensive 
comparison of them for a future 
issue . 

Pascal and Modula-2 
Pascal has been the real success 

story in microcomputing. Last year 
more books were published about 
Pascal than about BASIC. (By books, 
I mean titles; there were probably 
more copies sold of BASIC books 
than Pascal books .) 

The Pascal language was devised 
by Prof. Niklaus Wirth of Zurich . It 
was originally intended as a teaching 
language that would force students 
to write readable, structured pro­
grams, and thus train them to think 
about programming in a logical way. 
It generated a number of enthusiastic 
converts who developed Pascal into 
a practical language . The structured 
features caused many program bugs 
to be caught by the compiler, so that 
once a program written in Pascal is 
made to run, it often runs properly 
without much debugging. 

Pascal is now taught in many 
universities. Some even require 
Pascal proficiency for graduation in 
any science. Pascal courses are found 
in high schools, and that practice is 
also spreading. Thus the language 
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Star Gemini 15100 cps, 15 ", 136 col, 2.3K buffer 489.95 F85 AM/PM, c.lend.r to 2009, du.1 time mode, stop watch! 14.95 ~~=::::::=--:-:~::::.:=:::-:=-==.::..... 
Zenith 12" green monitors, good resolution 99.95 CS831 C.lc w.tc h, " E" ' ign . • Irm , w.tch. const.nt w/chrome 39.95 rl-~ HEWLETT 
Sanyo 15" b/w monitor , high re,-below cost! 169.95 plated ca,e & more! C a!~ PACKARD 
IDS Model 480 529.95 729

9 IDS 80 column color printer /.II options 1595.00 Panasonic held computer $ 5 
IDS 132 columns co lor /all option s 1 .00 Telephone Answf llng Machmes HP .12C Financial calculator 99 .95 

Hp·ll C Scientific calcu.ltor 73.95 
HP·l0C Scientific Cllculltor 58.95 
HP·15C Scientific Cllculltor 99.95 
Hp·16C Finlncillibusin ... calc 99.95 
HP·97 Progrlmmable print Cllc 595.00 
HP-41 C Progrlmmable calc 158.95 Personal Eleclronic Tv""""';t", 

Ep·20 DOl Martr ,ll! pfl n lr n g on siandard typ o 
Ing paper · 8rlghl IO·dlglt display With pnn!lno· 
pri nt modes · Uoper & lower case le lleTing piuS 
International symbols · Calc ula tions In 4 baStc 
math func t ions · Operates on flashlight bat · 
lefl es o r Ale adaptor • Compact and lI ght · 
Nelght (5 t IbS), filS InlO a br iefcase 

l-'-:~~~~~~~~~~~~~~-::-=--=-=L:;HP-41 CV Progrlmmable Cllc 213.95 
Opticil Wind 97 .95 
Printer for 41 CV 283.95 
Card relder for 41CV/C 152.95 
IL thermll print/plotter 389.95 

"-~Ir-=~=-=-=----,----I Vidlo interflce (HP 82163A) 249.95 

VERY QUIET - PERFECT FOR 
USE BY STUDENT, ETC. IN THE 
LIBRARY, STUDY HAll, 

HP I L Systems on hind 

$15995 IL interflce module 
o _ !.....,q_-L--__ ~----:-_=__---::~~ Digitll ca~tte drive 
r- Extended function mem mod 

Extended memory module 
Time module 

WHEREVER! Optional AC adaptor $12.95 

OSANVO 
NEW FABULOUS SANYO COMPUTER MBC-555 
IBM PC Compatible, uses I BM software, 8088 CPU, 
128K memory, 160K disk storage, color graphics, 

/ d · Electronic Typewriters/Computer Printers 
centronic port, 80 column, MS DOS Basic, lag· The incredible NEW PRAXIS 41! 
nostics, utilities, speake.r, joystick port, word pro· Heavy dury office rypewriter ready to 
cessing & spread sheet software included. interface & u,e as a letter·quality computer 

Retal-I·.$995.oo call for best prl-cel. Optf·onal.· printer! Multi . langu.~e (French, Sp.nish, 
It.li,n , Germ.n , EnglISh) , three pitch (Pica 

128K RAM expansion, 320K to 640K drives,8087 10, Elite 12 , Micro 15) . Thisunit out·perform, 
cruncher RS-232 hard dis~ available & more! many $1200.00 typewriters. Come,wlth compu 

I-=-PI::a:..c:.e~y-=o-=~::.r...:.o:..:r...:.d:..:e...:.r....:t.:0_d.:a.:...y_! __________ _=:_4-;;;;-:9~-:,~=:~:"rt-"b,uilt ' ii;~~~~~:rial $49995 

~~~~~call for ~r~c:OFT $tI 95 ~:;:~~~:~ 
RX-80 100 cps call for price (NEW!) (Rep)aces 
MX-l00 call for price! MX-80) 

s: 7 :00 AM to 7:00 PM Mon thru 

Memory module for 41 C/CV 
Quad memory mod for 41 C 

ROY AL ALPHA 2001 
ELECTRONIC 
Gre.t unit for HEAVY DUTY WORK! 
Oecim.1 t.b , du.1 ttch & more! 
Sugg. lin:$695.0 FIIfPt/;:Ji _ 

TIMEX 
TS-1000 
16K RAM $44 95 
Printer by Timex 89 .95 
Call us for Timex software-buy 4 

1 software free! 

Gooas SUO/ t'c r to ,IV,l ,/dt/lI, rv , th ,s ,I(j jUPL'fct!des ;J IIIJft'VI()US ads, FOB nUf w arelluu$t' : pflces sUbjcc r (0 Ch;Jflgt! Wi thout flOtI CC. lia r r espollslblt' ,,,' IVpagriJphlCiJl t'NOIS JII orders fubJ~'c ( 
to vert/ ,c/u ,an, minimum sh,piJIIIg & h iJrldilfly ' S5 ,95 Sf'>lId for our CiJriJlog - $2 domestiC, $5.95 lore lgll . Some 0 1 til e goods lIor iJv,lll,lblt, i/ II stOlt' li Cd l/ l ,rSf ro ti L- sure' 

99.95 
439 .95 
61.99 
61 .99 
61.99 
25.00 
65.00 

• 
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"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 two 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. 

(64K KIT 
BASIC I/O) 

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: 8 112 x 133/. IN. 
SAME AS AN 8 IN. DRIVE. 
REOUIRES: +5V @ 3 AMPS 
+ - 12V @ .5 AMPS. 

FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 

64K RAM 24 x 80 CHARACTER VIDEO 
Uses Induslry slandard 4116 RAM 's. All 64K is available 10 Ihe user, our VIDEO With a criSp. flicker-free display that looks extremely sharp even on small 

and EPROM sections do not make holes in system RAM. Also , very special care monitors. Hardware scroll and full cursor control. Composite video or split video 
was taken In the RAM array PC layout to eliminate potential noise and glitches. and sync. Characler sel is supplied on a 2716 slyle ROM , making cuslomlzed 

fonts easy. Sync pulses can be any desired length or polarity. Video may be 

Z-80 CPU 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 

Running al 2.5 MHZ. Handles all 4116 RAM relresh and supporls Mode 2 
INTERUPTS. Fully bullered and runs 8080 software. FLOPPY DISC CONTROLLER 

Uses WD1771 controller chip with a TTL Dala Separator for enhanced reliability . 

SERIAL I/O (OPTIONAL) 
IBM 3740 compatible. Supports up 10 four 8 inch disc drives. Directly compatible 
with standard Shugart drives such as the SABOO or SABOl. Drives can be 

Full 2 channels ualng Ihe Z80 SIO and Ihe SMC 8116 Baud Role Generalor. FULL conligured for rem ole AC all-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 dat8~communlcatlon or data-terminals. Supports mode 21nt. TWO PORT PARALLEL I/O (OPTIONAL) 
Price for all parts and conneclors: $39.95 Uses Z-80 PIO . Full 16 bils, fully bullered, bi-direclional. Uses seleclable hand 

shake polarily. Sel of all paris and conneclors for parallel 1/0 : $19.95 

BASIC I/O 
Conal." of aeparale parallel pori (Z80 PIO) lor use with an ASCII encoded REAL TIME CLOCK (OPTIONAL) 
keyboard for Input. Oulpul would be on Ihe 80 x 24 Video Display . Uses Z-80 CTC. Can be conligured as a Counler on Real Time Clock. Sel of all 

parts: $9.95 

BLANK PC BOARD - $119 
The blank Big Board PC Board comes complete with full 

CP/M" 2,2 FOR BIG BOARD 
The popular CP/ M- 0.0.5. to run on Big Board is available for $139.00. 

documentation (including schematics), the character ROM, BIG BOARD SOFTWARE SPECIAL - $149 
the PFM 3.3 MONITOR ROM, and a diskette wilh the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 

Through special arrangement with COL we offer a power ful package of TDL Z-BO 
software thai has a suggested retail of almost $600. Includes: Extended Disk 
Business Basic, ZEDIT lexl editor, MACRO II Macro Assembler, LINKER, 
DEBUG I and DEBUG II. Supplied on 8 in. diskette wilh exlensive manual. 

PFM 3.3 2K SYSTEM MONITOR 
n,e real power olthe Big Board tlea In ils PFM 3.3 on board monllor. PFM commands include: Dump Memory, Baal CPI M', Copy, Examine, Fill Memory, Tesl Memory, Go To, 
Read and Write 1/ 0 Ports, Dllc Read (Drive, Track, Seclor), and Search PFM occupies one of Ihe 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 approximately 3 to 6 weeks after we 
receive your order . VISA, MC, cash accepted. We will accept COD's (for the 
Big Board only) with a $75 deposit. Balance 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. 
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has a secure place and is probably 
second only to BASIC in popularity 
among microcomputer users. 

Pascal does have some very severe 
drawbacks, particularly as imple­
mented for small computers . The 
original language had primitive (and 
not well-designed) input/output 
structures, so that most I/O has to be 
done through extensions to the lan­
guage. The extensions have not been 
standardized, which compromises 
portability. (Portability refers to the 
ease of getting programs that run on 
one kind of machine to run on any 
other.) The language also has inter­
nallimits. Many of them have been 
discussed at length in previous 
columns. 

Most of Pascal's deficiencies have 
been corrected in Niklaus Wirth's 
newest language, called Modula-2 . 
As I write this, we don't have many 
implementations of Modula-2; but 
the two potential U.S . publishers of 
Modula-2 for microcomputers, Voli­
tion Systems of San Diego and Logi­
tech of Palo Alto, promise new com­
pilers Real Soon Now. Fortunately, 
the two companies are in communi­
cation and seem willing to agree on 
standard ways of extending Modula-
2. They may set a de facto standard 
that newer publishers will have to 
meet, and thus avoid the cacophony 
of dialects that afflicts Pascal. 

My experience has been that Pascal 
programmers tend to become 
Modula-2 enthusiasts . Much of the 
excitement and popularity of Pascal 
may thus be transferred to Modula-2. 
There are good reasons for this. 
Modula-2 is more powerful than 
Pascal and a lot easier to use. It is also 
very easy to translate Pascal pro­
grams into Modula-2; 90 percent or 
more of the work can be done by a 
translator program written in 
Modula-2. Add that Modula-2 is suit­
able for writing systems programs­
I've seen a very powerful operating 
system written in Modula-2-and it's 
not hard to predict that Modula-2 
will become increasingly more 
popular as it becomes available . 

My ow n prediction is that 
Modula-2 will swallow a good chunk 
of both Pascal and C. So far not 
many experts join me in that fore-

Finally, 
investment software 
from Dow Jones. 
Dow Jones & Company, publisher of The Wall Street 
Journal and Barron's, is proud to introduce 
DOW JONES SOFTWARE:" 

These products turn your personal computer into a 
powerful investment and business tool. With them, you 
can analyze and manage timely information available 
by telephone connection from the leading provider of 
online business and financial news and information , 
Dow Jones News/Retrieval~ 

DOW JONES SOFTWARE is reliable, easy-to- use, 
fully supported-from a company you can trust. 
Available at selected computer stores. For more 
information call 1-800-345-8500 Ext. 48 
(Alaska, Hawaii and foreign call 1-215 -789-7008 ext. 48) 

DOW lONES SoFTWARE'" 
... Bankon it. 
Copyright © Dow Jones & Co .. 111 ': .. \11 fights rescrHd. 

Finally, 
portfolio management software 
from Dow Jones. 
The DOW JONES MARKET MANAGER™ 
easily manages single 
or multiple portfolios 
with stock quotes 
from Dow Jones 
News/Retrieval®. 
Evaluate current posi­
tions and maintain a 
year-to-date record of 
all securities trans­
actions. Now you can 
easily maintain all your 
records for concise 
portfolio evaluation. 
Available at selected 
computer stores. 

o ~ ~ •• • • ". · l~ .... &O>c "ON··-.···- ._ • ...,~J"'~,.!_ •..• ........r .... rl ~ ~ 
E W, I<&O\. l Ii~ 1lI>'~ _ , ' ~OS I ~"I ac , ,,,,,-1.0' ~~ I CE (I.o. 1N /U'55 • . _----. . -. -------- -_._-- -----------.. _-.- -------- -------- ---- ----- -
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Holdings by Portfolio Reporls display 
each tax lot valued to the Slack market 

DOw JoNES SoFTWARE" 
1-800-345-8500 Ext. 48 ... Bankon it. 
Compat iblt w ith Apple systems alld the IBM PC. Copyrighl © Dow Jone~ & Cu., Inc. All fI~h ts rcscfn 'd 
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Items Cited 
Augusta 
Computer Linguistics 
POB 390145 
Mountain View, CA 94039 

CB-SO 

Not available 

Pascal MT + with Speed Programming Package 
Digital Research 

$500 
$500 

POB 579 
Pacific Grove, CA 93950 
(408) 649-3896 

Janus Compiler 
R&R Software 
POB 1512 
Madison, WI 53701 
(608) 244-6436 

Lattice C 
Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 
(212) 860-0300 

Books Cited 
C Programming Guide 

8080/8085 
8088/8086 

$300 
$400 

$500 

$17.95 
Jack Purdum. Indianapolis: Que Corporation, 1983, 250 pages, software. 

The Little LlSPer $3.95 
Daniel P. Friedman. Palo Alto, CA: Science Research Associates, 1974, 64 pages, softcover. 

cast, but I've seen nothing to make 
me change my views on the matter. 

Ada 
The Department of Defense esti­

mated that if all DOD programs were 
written in a single language, the 
resulting savings would run to 
billions of dollars . After long con­
sideration by a number of middle­
and high-level committees, Ada was 
created to be the DOD programming 
language. 

Ada will certainly have a large 
place in the computer world; any 
language supported by the Depart­
ment of Defense would have to . As 
I've said before, learning to program 
in Ada is surefire job insurance. 

Ada was designed by a committee, 
and it shows: it has tons of bells, 
whistles, features, and gimmicks. 
This tends to complicate the lan­
guage, and some computer science 
experts have professed concern: 
given the complexity of Ada, how 
can you verify the language? That is : 
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can you be sure the compiler is do­
ing all-and only-what you think it 
will, or can there be mysterious 
unintended side effects? If one side 
effect is to launch a missile without 
permission, all the savings resulting 
from Ada's creation could literally go 
up in smoke. 

It ' s very hard to estimate Ada's 
future in the microcomputer world . 
No full Ada compilers for microcom­
puters are yet available, and this 
situation isn't likely to change for a 
while. I think Ada's future in micro­
computerland depends in large part 
on just how quickly we get an Ada 
compiler we can use. 

Incidentally, I have just received 
Augusta, a program that compiles a 
subset of Ada on the Z80. It has on­
ly just come, so I have been unable 
to compare it with Janus (the other 
Ada-subset compiler for microcom­
puter systems). Augusta seems to 
run, and the manual is written in 
clear English with numerous ex­
amples. It does not support pack-

ages, multitasking, real numbers, 
enumerated types, user-defined 
types and records, or exception error 
handling. I find the Janus documen­
tation more complete and better 
organized, but this is impressionistic, 
not based on detailed objective 
comparison. 

Bottom Line 
If I had to pick a single language 

for future microcomputers, it would 
be Modula-2. That, however, is 
based on certain expectations about 
future Modula-2 implementations; 
just now (May Day 1983) I have no 
Modula-2 for CP/M systems. 

If I were going to buy and learn 
one single language of those avail­
able today, I'd be hard put to choose. 
The two I'd consider would be CB-80 
and Pascal MT + with the Speed Pro­
gramming Package. Both Pascal 
MT + and CB~80 are expensive; the 
term " overpriced" is a value judg­
ment I find myself tempted to use . 
Even so, I like Pascal MT + some­
what better than I do the other Pascal 
implementations I have . 

Deciding between Pascal and 
CB-80 isn't easy. Pascal, which also 
serves as a good introduction to 
Modula-2, is probably the more valu­
able to have learned over the long 
haul; but I find just now that I use 
CB-80 (and CB-86) more than I use 
Pascal. 

It may be, of course, that I've 
missed the real contender; that Logo, 
Smalltalk, or some such will sweep 
the field. I don't think that will hap­
pen, but it isn't impossible . 

The language debate will con­
tinue .• 

Jerry Poumelle welcomes readers' com­
ments and opinions. Send a self-addressed 
envelope to Jerry Poumelle, clo 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. 

Jerry Pournelle is a fanner aerospace engil1eer and 
currel1t science-fictiol1 'W7i:iITlOho loves to play with 
computers. 



PluS 3,000 newapRlications 
into your Apple: 

THE CP/M Card"A plugs CP/M Plus™ 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 2-80 system efficiency of CP/M Plus. 
with CP/M"-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 WordS tar, " on-board memory, CP/M Plus, CBASIC~ 

SuperCalc;" 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 intomcre&'b)e perl ormance. 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. 
Pl h CP/ M C d d CBASIC arc e ither tra d em arks o r registered trad em a rks of Digita l Resea rch Inc. 2-80 is a registered t radem a rk o f Zi !og, Inc. 

C P /M, CP/M liS, t e ~r /~ . P Interna tiona l Corpo ra tion. Supe rCalc is a t radem ark of Sorc im Corpora tio n . C o ndo r is a tradem ark of Condor Com p uter 
WordStar is a rcgis tere,d t ra d em a r 0 f Glcroh~o 5 {t S ys tem . A pple is a regis te red trad em ark of Apple Computer, Inc. 1t)198 2 Digita l Research Inc. 
Corporation. GSX-80 IS a trademark 0 rap les 0 ware 
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The IBM PC and the Intel 
8087 Coprocessor 

Part 1: Overview and Floating-Point 
Assembly-Language Support 

Addition of the 8087 chip to the IBM PC provides instant access 
to powerful floating-point, integer, and BCD arithmetic 

operations from assembly language 

by Tim Field 
The Intel 8087 Numeric Data Processor (NOP) is a 

coprocessor chip that greatly extends the calculation 
abilities of the Intel 8088 CPU (and Intel CPUs like the 
8086, 80186, and 80286) . The 8087, when attached to the 
8088, performs a useful range of operations on a variety 
of data types much faster, more accurately, and with less 
trouble. 

[Editor's Note: The acronym CPU, which stands for 
central processing unit, is one that we usually do not 

use in BYTE because , for most material in the magazine, 
the word is more accurately replaced by the word "micro­
processor." In this situation, however, the 8088 micro­
processor is the central processing unit in relation to the 
8087 Numeric Data Processor. Because of this , we will 
use the acronym CPU to refer to the 8088 and NDP 
to refer to the 8087 . ... G. W.J 

The IBM Personal Computer uses an Intel 8088 CPU 
and has an empty 40-pin socket just waiting for an 8087. 
With the 8087 NOP in place, you can immediately access 
it with software that explicitly issues the proper instruc­
tions to the 8087. 

A great deal of confusion abounds concerning the level 
of support that IBM software currently provides for the 

8087-enhanced Pc. At one meeting of an IBM users club, 
a user said he had purchased an 8087, plugged it into the 
socket, and could not tell any difference in the execution 
speed of his BASIC programs. He was quite confused 
why the PC did not take immediate advantage of the new 
resource . 

Unfortunately, things just are not that easy. As I write 
this article, the only high-level support of the 8087 in IBM 
software is in the new APL package . Pascal, BASIC, and 
the other IBM languages will not automatically execute 
using the 8087. IBM designed the hardware into the IBM 
PC and the IBM PC XT, but it is only beginning to sup­
port it officially. 

For the moment, we must create our own software 
utility to make use of the 8087 in the IBM Pc. This 
month, we will look at a piece of software called M8087 
that makes it easy for the assembly-language program­
mer to add 8087 instructions to programs. Next month, 
we will use this assembly-language support to provide 
higher-level software support for the IBM Pascal Com­
piler. ' 

While this article specifically discusses the 8087 inter­
face with the IBM Personal Computer, the topics under 
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Processor Control Instructions 

FINIT/FNINIT 
FDISI/FND/SI 
FENIIFNENI 
FLDCW 
FSTCW/FNSTCW 
FSTSW/FNSTSW 
FCLEXlFNCLEX 
FSTENV/FNSTENV 
FLDENV 
FSAVE/FNSAVE 
FRSTOR 

Initialize processor 
Disable interrupts 
Enable interrupts 
Load control word 
Store control word 
Store status word 
Clear exceptions 
Store environment 
Load environment 
Save state 
Restore state 

FINCSTP 
FDECSTP 
FFREE 
FNOP 
FWAIT 

FLDZ 
FLDI 
FLDPI 
FLDL2T 
FLDL2E 
FLDLG2 
FLDLN2 

FPTAN 
FPATAN 
F2XMl 
FYL2X 
FYL2XPI 

FCOM 
FCOMP 
FCOMPP 
FICOM 
FICOMP 
FTST 
FXAM 

Increment stack pOinter 
Decrement stack pointer 
Free register 
No operation 
CPU wait 

Constant Load Instructions 

Load + 0.0 
Load + 1.0 
Load 11" 

Load log,10 
Load log,e 
Load log,02 
Load log82 

Transcendental Instructions 

Partial tangent 
Partial arctangent 
2x-l 
Y.log,X 
Y.log,(X+ 1) 

Comparison Instructions 

Compare real 
Compare real and pop 
Compare real and pop twice 
Integer compare 
Integer compare and pop 
Test 
Examine 

Data Transfer Instructions 

Real Transfers 

FLD Load real 
FST Store real 
FSTP Store real and pop 
FXCH Exchange registers 

Table 1: The 8087 instruction set grouped by class. 

consideration should apply fully to almost any 8088- or 
8086-based system that has the 40-pin 8087 socket on the 
system board. If the system runs PC-DOS (or, equiva­
lently, MS-DOS), then the software support presented in 
this article should be applicable to any user of Microsoft's 
Macro Assembler for the 8088 / 8086 systems. 

M8087.MAC 
The 8087 watches for ESC (escape) instructions as 

potential operations for it to work on, while the 8088 
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Integer 

FILD Integer load 
FIST Integer store 
FISTP Integer store and pop 

Packed Decimal Transfers 

FBLD 
FBSTP 

Addition 

FADD 
FADDP 
FIADD 

Subtraction 

FSUB 
FSUBP 
FISUB 
FSUBR 
FSUBRP 
FISUBR 

Multiplication 

FMUL 
FMULP 
FIMUL 

Division 

FDIV 
FDIVP 
FIDIV 
FDIVR 
FDIVRP 
FIDIVR 

Packed decimal (BCD) load 
Packed decimal (BCD) store and pop 

Arithmetic Instructions 

Add real 
Add real and pop 
Integer add 

Subtract real 
Subtract real and pop 
Integer subtract 
Subtract real reversed 
Subtract real reversed and pop 
Integer subtract reversed 

Multiply real 
Multiply real and pop 
Integer multiply 

Divide real 
Divide real and pop 
Integer divide 
Divide real reversed 
Divide real reversed and pop 
Integer divide reversed 

Other Operations 

FSQRT 
FSCALE 
FPREM 
FRNDINT 
FXTRACT 
FABS 
FCHS 

Square root 
Scale 
Partial remainder 
Round to integer 
Extract exponent and significand 
Absolute value 
Change sign 

CPU ignores them. Therefore it is possible for the 
assembly-language programmer to use the 8087 by look­
ing up the proper escape-code sequence for each 8087 in­
struction in a table and inserting the ESC instruction in 
the program. (For example, an FDIV instruction 
translates to the hexadecimal sequence "DC FI", which 
translates to "ESC 26H,CX".) Obviously this tedious and 
error-prone task is the same as assembling the instruc­
tions into machine code by hand . 

To avoid those errors and save time, we'll let the user 
Text continued on page 350 



We Know How You Felt, Columbus! 

In 1492 most people were saying the w orld was l1at. They 

said, " You'll foil off the edge if you go too far ." But thot didn ' t 

stop you Columbus . You went ahead and discovered America . 

Today, most people are saying, " file service .. . is just not 
feasible.'" They' re even saying, " operations like record locking 
are not available."" But that hasn ' t stopped Novell, either. 

Because we've gone ahead and discovered, designed, yes ... 

even built and shipped file servers that the less adventurous said 

couldn't be built . And our file servers ore up and running all over 

America, (not to mention the rest of the world.) 
Our Versatile Applied Server Technology (VAST) lets multi­

ple operating systems on multiple types of personal computers 
shore the some disk space and directories simultaneously. 

And yes, all you other guys, record locking is available 
... on the Share Net / VAST system, anyway . 

Discover the vast ShareNet Difference. 

The trouble with the "civilized" world of network­

ing offered by our competitors is that they are still 
thinking FLAT! They ' re still concen.troting on the hard­

ware connection instead of the software that makes 

that hardware function. Just like Columbus, Novell is the ONLY 

company that can offer you a VAST networking difference. We ' re 

thinking round, you see. 

Does choosing a network have you "on edge"? 

Don 't fall off the edge! If networking-we mean real local 
area networking of numerous PCs, running multiple operating 
systems without modification to " off the shelf" software, having 

concurrent file shoring, default file locking, extensive data secur­
ity and more-sounds exciting to you, call us for a demonstra­

tion so you can discover your options . ShareNet / VAST will toke 
you out of the "l1at" bounded network world and into the bound ­
less universe of networks that work. 

Explore Novell's world! 

Di scover the vast ShareNet difference. You'll find out-of-
this-world performance at very down-to-earth pri ces . 

ShoreNet / VAST is easy to use . All you have to do 
is call us and we ' ll set soil on a course that solves 

your PC networking problems . Get on board with the 
Columbus of networking. Novell, Inc., 1170 North 

Industrial Pork Drive, Orem, Utah 84057, 801 226-
8202 • 800453-1267 

·3eorn Corp. in Morch Systems & Softwa re , pg. 11 a 
•• 3earn Corp. in March Systems & Software, pg. 119 NOVELL 

Novell-making networks work. 
Our VAST difference . 

Circle 289 on inquiry card. BYTE AUSU.t 1983 333 
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,,- . 
. PC fle:meS ... , 
. 512K on the ' 

main board. Includes afJoppy drive, a com­
munication patti a pri!1~erpqrt' and ,an improved 
IBM PC keyboard. . 

Both the desktop and portable Corona PC's 
include high-resolution mortitors 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 

More expandability. 

. next door, 
,conv(mie,ntIy tuck it onto 

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 all 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. 



your as were a 
So you can copy your programs and data into 
memory. then wat~h 5{oW' work get done faster . 

,,-,.::, ')"'. '" 

More software. .. 
The Corona PC includes the ¥S-DOS operating 

system and comes with GW-BASJC. the MultiMate\ 
word processor and the PC Tutor2 training course. 
So you can start being productive immediately. 

And you can run Context MBA~ dBASE II~ 
LogiCaIc5 and LogiQuest~ the EasyFamil~ Wordstar7 

and the "Star" family, the SuperWare6 series, T LM?, 
the VisiSeries 10 and Perfect Series 11 of programs and 
most other popular software. 

And it improves your bottom line. 
The Corona Portable PC is $2,545, the desktop 

Systems. ~J.~)4~~W'la· ~,,!W.Ul? 
- CA 91361. 

toij-rre~; 
Or better 

the nearest 
demonstration .. Clrcle 116 on 'Inqulry card. 

© Corona Data Systems 1983 L 1M Soflword Systems. 2, 1M Comprehensive 
Soflware Support. 3 , 1M Context Management Systems. 4, 1M Ashton-Thte. 
5, 1M Soflware Products International. 6 , 1M Information Unlimited Soflware. 
7, 1M Micropro. 8 , 1M Sorcim Corp. 9 , 1M Innovative Soflware. 10, 1M VlSicorp. 
11 , 1M Perfect Soflware Inc. 



Come visit us in our 
New York showroom . 

Our Speciality: 68000, 6809 CPU, graphic, database, communication 

'[3 Cromemeo 
. Incorporal ad 

Tomorrow's Computers Today 
;1161'S 

TELEVlOEO, VISUAL IDS, OKiOATA, EPSON, HOUSTON INSTRUMENT 

~ MITSUBISHI 

G.ITOH, TANDON, SWTPG, AMDEK, NEG, IBM, DB;, ESPRIT, QUME, GTGO 

COMPUTERS *For IBM 

CROMEMCO Best Price 
Anywhere PC COMPUTERS 

CROMEMCO C-10 
CS1D2E 

CS1~D6E 

WICAT 

DUAL 

$ 
256K RAM. 68000 & Z80 two 
5 %" floppy disks . . . ... . . 4.396 
512K RAM, 6BOOO & Z80 ' 
20MB hard disk. one 5 %" 
floppy disk . . . ......... 7.696 

Super Pak ... . ..... $ 1490 
Televidlo 803 • ••• • •• •• •••••••• , ••. 1.995 r I I " _ "_II_JI . __ .O<===I' 

~ IBM COMPATIBLE ~ 
1 to 12 users. 68000 CPU. 256K to W Zenith W 
4.5MB RAM, 10MB to 474MB hard ~ Z.110 Oual drlvas, 1 28K RAM, ~ 
disk, graphic ... . . . .. 9.000 & up 8/16 bit, color board, 225 x 640 ill 
68000 CPU. 80MB SMD hard graphics 2 799 
disk. intelligent I/O. UNIX. relational ~ ZW·110·32 with 11MB h~rd · dl~k: . · .· . 4:899 ~ 
database ........... . . . CAll W ZVM·136 · RGB color monitor W 

C.ITDH F-l0 Starwriter 40 cps . . . . 1.295 
NEC 7710, 7730 .. . .. . . ... . 2 .250 

3550 for 18M ..... . .. .. 1.850 
Duma 11 + 40 cps . . . . . . . . . . . . . . . 1.400 

MONITORS 
Zlnith ZVM-123 12" green . .... .. 115 

ZVM-122 12" Amber . . .. . . 139 
ZVM-l 31 medium resolution . . 305 

"ZVM-135 640 x 480 . .. .. . . 550 
Amdek color I 13" .. . . . .... . . ... 340 

"color II RGB . . . . . . . . . . . . . 699 
color IV 720 x 400 . .. ... . 1.070 

NEC 12" green . .. .... . . . .... 170 
1203 RGB . . . . . : . . . .. . . . 725 

Tlxln color monitor . . . . . .. . . ... 330 SWTPC. HELIX. DYNABYTE. TERAK . . .. .. CAll ~ 640 x 4BO . . .. .. . . . . . 660 ~ 
YOUR OWN PERSONAL ROBOT . ..... . . 2.125 ~ Corona ~ 1------------------4 1------------------1 1 128K RAM, 320K floppy , 640 x 326 graphic, 1 MODEMS green monitor ser. & par. port, DOS, GW BASIC, PLOTTER/DIGITIZER 

Amber . '. ' . ' .. . . .. . .... . 149 

~ MUltlM.ate Y"0id proce~sing , PC Tutor . . .. .. CALL [11 o C HIY. S d W HOUlton Instrument DMP-29 . . . .. .. . . . 1.795 
• • martmo em Eagle ' DMP-40 . . . . . . . . . .. 795 

300 baud . .. ..... . . .. .. 230 ~ . ~ 
1200/300 baud . .. . . .. . .. 530 W '126K RAM. twoEflOP

I 
PwY ~lsks'Emolncitorl' twMoSsOero' 5& W A...... DXMy P-

1
41 & lDMP-42 .. . . .. . C

6
A6L5L 

" 1200B modem & communication one par. p.o"s, ag enter. ag 9 a c, - , m_ p otter. pen .. . . . . . . . . 
SW ..... .. . . .. . .. ... . . 4 70 ~ and CP/M·B6 .. . . .' .. . . . .. . . .. .. ... 2. 799 ~ S t.p "PI 6 pens . . . .. . . 1.0

6
9
1

5
0 

USR A L· k 1 200 450 W W wee otter . . .. . .. ....... . . 
uto In . . . . . . . . . . ~ Columbia ~ GTCO "graphic analysis package 

UDS 212 LP . .. . . .... .. . . . . . 400 12BK RAM, two floppies , 2 Ser. & 1 par. /d' .. f IBM 2500 
2 12A 595 f 2 499 

w Igltlzer or . . . . . . . • 
. . . . . . . . . . . . . . . . . ~ ports. so tware . . . . . . . . . . . . . ..• ~ 

Novition Smartcat 300. . . . . . . . .... 200 1 IBM PC . . .... . . . . . .. .. . .. . . . CALL 1 

Smartcat 300/1200 . . . .. .. 455 
J-Cat . . . . . . . . . . . . . . . . . 1 30 ~ Portable Computer ~ 1-________________ -1 W Corane PPC-l 12BK RAM, one 320K W 

SOFTWARE ~ ~~~:: ~o~itor: a~d serial . . CALL ~ 
dlllllil 
Redding 

Ashton-Tate . . .... .... .. . 489 Columbia, Hyperion . .. ....... . ... . .. CALL W 
Grftalk business graphics . . . 400 : AST, Quadram, LNW cards .. . ...... . .. CALL 11iI 
Async micro to mainframe ... . 100 "I _Ii II II II_I ~ 
Alpaca micro to micro . . ... . . 450 
Crosstalk Microstuf . . . . . ... 160 

Accounting loftwans 

Zenith 

Hueltlne 

Telnideo 

VisuII 

Wyu 
Vllwpoint 

" Accounting Plus . . ....... 299 
"Legal Timekeeping & 

Accounting . . . . . . . .. . . . 699 
"Peach pak (GL,AR.AP) ... .. 390 

TERMINALS 
Z-29 Smart terminal ... . . . . . 648 
ZT -1 w ith modem . . . .. . ... 488 
ESPRIT II. . . . . . . . . .... .. 688 
Esprit III emulate Televideo 950695 
Esprit III color terminal . . . .. . B75 
925 .. . .. .. . . . . . . . .. .. 740 
970 ...... .. . . . ... • . . 1.099 
50 . .. . .. . . . . . ... ... . . 625 
55 green . . . . .. • ...... . . 725 
300 ..... . . .. , . . . . . ... 948 
550 graphic . . .. . .. . . . . 2.200 
100 .. .... .... .. . .. . . . 791$ 
ADDS color terminal . . . . . . . CALL 

Prie .. subject to changa. American Express, VloalMa.tarcard 
add 3%. F.O.B. point of ahipment. 20% restocking laa lor 
retumed merchandise. Pereanal checks taka 3 weeks to 
ciaar. COD on celtilled check only. N. Y. reeiden18 add oaleo 
tax. Manulacture,.' warranty only . Intemational cuotomar., 
piaa .. confirm price bafore order. ACcept P.O. Irom Fortune 
600, ICh",,11 and gov't. . 

338 BYTE August 1983 

BANANA 

Microprilm 

Prism 132 

Gemini 10 
15 

Eplon -
Ollidl~ 

MT 180L 
MT 1802 
C.ITOH 

DYIlIX 15 
Brother 
Silver Reed 
Trellltllr 
Diablo 

PRINTERS 
50 cps ....... . .... . ... 205 

IDS 
110 cps, 84 x 84 graphic. pin & 
friction feed, ser.ipar . . . . ... . 498 
200 cps, 132 col ... .... . 1.100 
with graphic.. ..... . . . . 1.180 
with graphic, color, friction . . 1.590 
100 cps .. .. .. . .... .. .. 345 
... . . .. . .... .. . .. . . . . 625 

FX-80 160 cps .. . •... . .. . 560 
ML 83A . ... ...• . . . .... 625 

84 'Par ..... . . . . . .. . 960 
92 .. .. .... . . . . . . . . 520 
93 .. ... .• . . . .. .. . . 840 

160 cps .. ... . .. • .. .. . . 620 
200 cps . . . .. ..... . .. . 1.393 
Prowriter I par . . .... . .. . .. 410 
8600 two colors . . . . . . . . 1.050 

* Letter Quality * 
13 cps . . , . . " ... . .. ' . . 520 
HR-l 12 cps . ..... . • .. ... 785 
. .. . .. . . . .. . ..•.. . . .. 699 
130 .... . . .. . . • . .... . . 727 
620 ... . . . • . . . . , . . .. .. 998 

COMPUTER CHANNEL COMPUTER CHAN 

f;1 
t-' 

o . 
~ Monthly Special 

~ $380 MITSUBISHI 
~ 8" Double Sided/Double Density 
@ Flexible disk drive 
> Qume & Shugart 
2l Compatible 

~ M 2894-63 1.2MB drive ... . .... .. .. 380 ~ 
t-' Two M2894 drives, cabinet with power supply 2l 
8 &. fan (unassembled) . .. . . . . .. . . .. 1,099 ~ 
~ 8" ~ual M2B94 drives subsystem t-' 

q (assembled) . .. ... . . . ..... . . ... 1.130 8 
~ Technical manual. . . .. . . •. . . .. . . . .. 25 ~ 
~ Dual drives signal cable . . . . . . . . . . . . . . 50 ~ 
~ Slimline bare drive 8" . .. . ... . . .. . .. 410 E;;J 
2l (compatible w/Cromemco 64FDC) ~ 

~ 0 
t-' ~ 
o Dealers Welcome 2l 

~ PUTER CHANNEL COMPUTER CHANN ~ 
For Informlltlon CALL (212) 937-6363 

. To order CALL 1-800-331-3341 

Computer Channel 
21-55 44th Road 
Long Island City, NY 11101 

TELEX: 
429418 

CSTNY 

Circ le 87 on inqui ry card. 
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etever 

I'm a pretty smart guy. 
I've been Office Manager for only 

six weeks and I've already scored an 
impressive coup: 

I talked the old man into investing in 
some office help that's already paid for itself. 

And now we're getting everything 
done by Friday! Every single day of the week . 

That may sound confusing but it really 
isn't. Because Friday! is the revolutionary new 
electronic file handling system from Ashton­
Tate, the people who invented dBASE IITM 

Friday! runs on your microcomputer 
and it's made for people like you and me, people 
who know their jobs but who don't know 
much about computers. 

I won't go into great technical detail 
about Friday! because there isn't any. I just 
follow the English-language instructions on the 
screen, push a few buttons and-Zap!-I get the 
job done. With incredible speed because we've 
turned our paper files into much more efficient 

"electronic files~' 
So whatever I need to know, I can find 

it in seconds. 
Sales by product, salesman and territory 

since the first of the year. 
Time billing for work in progress 

last month. 
A quick report on our accounts payable. 
Or a custom report that the old man 

can take to a Board of Directors' meeting. 
(Friday! and I whipped one out last week and 
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he said it was the best he'd seen since the 
company opened its doors.) 

Very simply-and with blazing speed­
Friday! handles just about everything that 
needs handling around the office. 

It's terrific for inventory and invoices 
and paychecks and input screens and plain or 
fancy reports. It works with dBASE II and 
1-2-31 and Wordstar2 files. 

And wait until you see the way it han­
dles mailing lists and labels-it's worth the 
$295 price for that alone! 



-one 

Welt with Friday! on board, every­
thing's running so smoothly these days, I now 
have time to contemplate my next move up the 
corporate ladder. 

If, that is, Dad has cleared off the next 
rung for me. 

For the name and location of the Friday! 
dealer nearest you, contact Ashton-Tate, 
10150 W. Jefferson Blvd., Culver City, CA 90230 . 
(213) 204-5570. 

Or better yet, just call today and start 
getting everything done by Friday! 

Circle 36 on inquiry card . 

ASHTON .TA1E 

© As hton-Ta te 1983. 
Friday ! runs uncl er CP/ M '-80, CP/M-86, PC- DOS·I and MS-DOS5 
Friday! and d BASE II a re trademarks of Ashton-Ta te. 
1-TM Lo tus Corp. 2-TM Micropro. 3-TM Dig ita l Resea rch . 
4-TM IBM Corp. 5-TM Microso ft. 
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The Micromint MPX-16 Microcomputer System. 

These are all 
to build the 

single boa 
The Micromint _._-
Once assembled, the most useful tool will be your own 
imagination. The possibilities are limitless . Mlcromint will 
help you tailor the MPX-16 system to your particular needs 
and budQet. Purchase the MPX-16 as a bare pc board , as 
a semi-kit with all the IC sockets, 1/0 connectors and 
discreet components wave soldered to the pc board , 
or as an assembled and tested unit. 

• Directly boots CP/M-86 or MS-DOS~ 
• Runs all CP/M-86 or MS-DOS· applications 

programs. 
On board features. 
• IBM PC bus compatible with 9 expansion slots. 
• Intel 8088 16-bit microprocessor. 
• Optional Intel 8087 math coprocessor, 
• 256K bytes on board memory. 
• Up to one megabyte of 
• Up to 64K bytes of system 
• Two RS-232C serial 1/0 ports. 
• Three parallel 1/0 ports. 
• Floppy disk controller for 51/4" or 8" 

double density disk drives. 
• Four independent DMA channels. 
• Sixteen levels of vectored interrupts. 
• Avai lable Soon . 
Circle 483 on inquiry card. 

Microminf 

As featured on the cover of "BYTE" magazine, November 1982. 
Also featured in Ciarcia's Circuit Cellar, November, December 1982 & January 1983. 

e tools }lou'll need 
Id:s most powerful 
mIcrocomputer. 

. Put together tonight_ 
To gellhe MPX-16 up and running only requires one disk 

drive, power supply and seriallerminal. 

• MPX-16 single board computer assembled, tested 
and burned in with 64K bytes of RAM , CP/M-86 

or MS-DOS operating system· . . . . . . . $1,895.00 
· • MPX-16 with 256K bytes of RAM . . . . . . . . . . . . . . . $2,135.00 
• MPX-16 Semi-Kit (wave soldered pc board) less IC's ... . . $595.00 

• Complete kit of IC's burned in and tested with 64K 
bytes of RAM . ............ . ................. . ..... $595.00 

• With 256K bytes of RAM . . . . . . . . . . . . . . . . . . . . . . . . . .. $800.00 
• MPX-16 Unpopulated (bare) pc board, silk screened 

and solder masked . . . . . . . . . . . . . ....... . $300.00 
• CP/M-86 Operatinq System on 51/4" or 8" diskette .. $200.00 

• MPX-16 Switching Power Supply including 
oower supply harness . . ....... . .......... $300.00 

.' MPX-16 Technical Reference and User's Manual $50.00 
Call for current pricing on serial terminals , floppy disk 

drives, metal enclosures , hard disk systems, etc. 

To Order: Call Toll Free I MICROMINT INC. 
-800-645-3479 561 Willow Avenue 

N.Y. 1-516-374-6793 Cedarhurst, NY 11516 

The System with the Winning COlrhb'naffJol". 
IBM PC is a trademark of International Business Machines. Inc .. Cp/M·86 is a trademark of Olgital Research, Ine .. MS·DOS is a trademark of Microsoft Corp. 
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Text continued from page 332: 

freely intermix standard 8088 CPU and 8087 mnemonics 
in assembly-language programs and then let the macro 
assembler take care of correctly converting the 8087 in­
structions into the proper escape codes. 

The support package, named M8087.MAC (referred to 
throughout this article as M8087), uses Intel's mnemonic 
names for the 8087 instruction set listed in table 1. 
Because only 8087 instructions begin with the letter "F," it 
is easy to skim through an assembly-language listing and 
pick out the appropriate instructions . 

The software support package M8087 requires the use 
of MASM, part of the IBM Macro Assembler package, 
and at least 96K bytes of RAM (random-access 
read / write memory). This file of 83 macros presented in 
listing 1 allows full and easy access to the entire 8087 in­
struction set at a level equivalent to assembly-language 
programming. 

M8087 is intended to be placed in a separate file (I 
named mine M8087.MAC and placed it on the disk that 
contains the macro assembler) . The complete package 
can then be used simply by placing the statement "IN­
CLUDE M8087.MAC" (or some variation such as "IN­
CLUDE A:M8087.MAC", etc.) in the assembly-language 
program somewhere near its start. This instruction causes 
the assembler to go to the appropriate disk drive, locate 
the file M8087.MAC, and read it into the program . 

Once M8087 resides on the MASM disk, the single IN­
CLUDE statement provides access to these 8087 
mnemonics from any number of programs . Any valid 
8087 mnemonic instruction will automatically be expand­
ed into the correct escape sequence at assembly time . 

If you look through listing 1, you will notice five long 
and involved macros at the start (ESCJEG, 
CHEC~ST, CH~CONC, CHOOSE_4, and INT_ 
SIZE) followed by 77 short macros, one for each Intel 
8087 instruction mnemonic. The first five macros are all 
nested macros (defined and/ or invoked within other 
macros) called by some of the 77 instruction macros . In 
fact , ESCJEG, CHEC~ST, and CH~CONC are 
nested two levels down because they are invoked by the 
CHOOSL4 and INT_SIZE nested macros. 

Let's first look at the 77 instruction macros . A careful 
analysis of the 8087 instruction set and its machine­
language op codes leads to a division of the instructions 
into four types that I call "directly translated," "non­
waiting," "integer operations," and "variety." 

Directly Translated Instructions 
These instructions have only one form of call and in­

clude all instructions without operands or with only one 
type of operand. For example, the FINIT instruction has 
only a single form translatable into only one valid 
machine-language sequence, namely "DB E3" (hexa­
decimal). (For a full list of all the 8087 op codes, see ap­
pendix A of Intel's Numerics Supplement to the 8086 
Family User's Guide.) 

The macro for a directly translated instruction can im­
mediately issue the appropriate ESC sequence for the 
macro invocation because the form is known in advance. 
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Drop by a dealer showroom 
and run through a hands-on 
demonstration. Then take home a 
package and use it for 30 days. 
It runs on 8-bit and 16-bit micro­
computers (IBM PC, Apple It 
CP/M, etc.) If you don't like it, 
return it and you'll get your 
money back. 

For the name of your nearest 
dealer, contact Ashton-Tate at 
10150 West Jefferson Boulevard, 
Culver City, CA 90230. 

Better yet, call (213) 204-5570 
today. Because if time. is money, 
the Bot~o~ Line The 
Strategl~t IS Bottom Line 
money m 5 · TM 

the bank. trategtst 

ASHTON .TA1E III 
Circle 37 on inqu iry card. 

CP/ M is a trademark of Digital Research. © Ashton-Tate 1983. 



D a t a V u T~ Complete Information Management Facility 

Here's What They're Saying About Us 
" Thank you!! for DA TA Vu. After spending hundreds of dollars and hours on DBASE 11 , Condor and 
other DBASE systems, with little or no results in applying them in my business I feel that DA T A VU is a 
SUPER DBASE system that can be implemented by any small business." 

James E. Proctor 
President, Valcom, Inc., White River, VT 

" This relational data base system in perhaps the finest value in software today. You include an easy-to­
use screen formatting utility and a powerful forms processor that truly make setting up a data base a task 
easy enough for any user." Scott M. Baker 

Assistant Manager, Heathkit , Jericho, NY 

" . . . how can it be good? Take it from a programmer, it beats those Data Base Manager Systems that are 
priced over $500 (no need to mention names). " 

Ernie Johnson 
Stanford Software System, Minitou Springs, CO 

After experimenting with and using 10 to 20 microprocessor based databases over the last few years, I 
have finally found the most powerful and cost-effective tool available to the micro-computer user. 

Automatic Screen Design (ASD) : Thi s 
feature permits you to spec ify th e des ig n 
of a form (which may be multi-page) that 
you wish to use fo r data entry and data 
viewing. Yo u simply layout a sc reen mask 
and w ithin sec ond s. without a ny 
prog rammin g, a data entry program ca n 
be generated. 

See DataVu™ at your local 
software dealer. We also 
have a demonstration 
system up and running. You 
can dial in and try most of the 
DataVu™ features . Call us for 
more information. 

Thinkers 
Soft, Inc. 

P.o . Box 221 
Garden City, NY 11530 

(516) 294-8104 
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Tom Potter 
Roseville Computer Store Roseville , Michigan 

Automatic Menu Generation: Thi s feature 
permits you to des ign your own menus in 
whi ch each option in the menu may invoke 
an executable prog ram or a batch file . You 
simply layout th e menu pages, and within 
seconds, without any programming , your 
menu prog ram can be generated. This 
all ows you to constru c t user- friendly 
menu-dri ven packages. 

Report Generation: Reports generated 
from your data base(s) th at become 
routine and have endu ring va lue may be 
spec ifi ed by you in detailed form at to the 
Repo rt Generati on feature. It is designed 
to retri eve informati on from th e data base 
w ith simpl e statements and pe rform 
arithmeti c operati ons. 

Relational Data ' Base Management: 
Having established data base(s) th rough 
use of the ASD feature, you may use the 
Relational Data Base Management feature 
to manipulate and retri eve th ese d ata. Thi s 
feature supplies 12 commands and four 
utility programs to support act ivit ies like 
Select , Sort, Index, Join , Reformat, and so 
on. 

All This. 
for only 

$250~omp'ete 
Avai lable for IBM PC. CP/ M ®-80: Osborne , 
Northstar, Mic ro Decision. Kaypro . Super brain . 
Heath 89/ Z100, T elev ideo, NEC. Sanyo, Xero x . 
Apple II . and 8" SSS D disk. CP/ M®-86 ava ilab le 
soo n. 

C P/ M is a reg istered T M of Digital Research. Inc. 

• If you want to impress your boss, or 
your friends , we 'll glad ly charge you 
$700. for th is software package. 

Circle 389 on inquiry card. 



This instruction type accounts for half of the 8087 in­
struction set or a total of 38 macros. 

Nonwaiting Instructions 
The nonwaiting instructions are a set of eight mnemon­

ics that Intel defined to help prevent deadlocking the 8087 
under special conditions. Notice from listing 1 that , in 
most of the 77 instruction macros, the first line of the 
macro definition is a WAIT mnemonic. This is inter­
preted by the assembler as the normal 8088 WAIT in­
struction and is assembled as such. This causes the 8088 
CPU to wait on the 8087 to finish any current task before 
beginning the next operation. (When an 8087 and an 8088 
are correctly interconnected, the BUSY pin of the 8087 
NDP is tied to the WAIT pin of the 8088 CPU. The 8088 
WAIT instruction, when executed, waits for the signal on 
the TEST pin to go low. Because the 8087 holds the BUSY 

. line high while it is executing an instruction, a WAIT in­
struction executed immediately before an 8087 instruc­
tion ensures that the program will not give the 8087 an in­
struction before it is ready to execute it.) 

The WAITs are automatically inserted before all 
operations except the eight nonwaiting instructions 
FNCLEX, FNDISI, FNENI, FNINIT , FNSA VE , 
FNSTCW, FNSTENV, and FNSTSW. For each of these , 
Intel also specifies a waiting form (FCLEX, FDISI, FENI, 
FINIT, FSAVE, FSTCW, FSTENV, and FSTSW). An in­
depth look at why these instructions are special is beyond 

the scope of this article and will not be necessary for most 
applications of the 8087 on the IBM Pc. (For more infor­
mation, see Intel's Numerics Supplement book mentioned 
earlier .) Suffice it to say that the nonwaiting instructions 
are handled in the same manner as the directly translated 
types without preceding the escape sequence with a 
WAIT command. 

Integer Operation Instructions 
These instructions deal with integer operations, which 

on the 8087 always use an integer operand from memory 
as a source . The three types of integer operands are word­
integer (16 bits), short-integer (32 bits), and long-integer 
(64 bits) . 

The integer operation instruction is implemented as a 
macro by use of the INT_SIZE nested macro. All macro 
invocations of an integer instruction must specify the 
type of operand followed by the memory address at 
which that integer operand is to be found . For example : 

or 

FrADD WORD CURRENT_SPEED 
where CURRENT_SPEED is a 

; label to a memory location 

FIMUL SHORT [BPJ .SEQUENCE 
where register BP is index 

; offset by value in SEQUENCE 

FREE SHIPPING 
IBM® Personal Comp.uter Products 

Davong 5 MB Hard Disk System - $1415.00 

IBM PC-2 Drive System 
3" DUAL DRIVE SUBSYSTEM 

Ouadram - Quadboard with Parallel 

12 MB - $1995.00 

$ CAU 
$725.00 

Port, Serial Port, Clock/Calendar, Expandable to 256 K 

64 K on brd. - $340.00 128 K on brd. - $395.00 
192K on brd. - $439.00 256K on brd. - $499.00 

OUldram Memory Expansion 
192K Maximum 

64 K on brd. - $~O.OO 128 K on brd. - $290.00 
192 K on brd. - $350.00 
All I PERSYST MEMORY EXPAISIOIll PRODUCTS $ CAll 

Amdek Monitors 
Mod 300 Phosphor - $150.00 Composite Color III - $345.00 
IBM RGB Compatible Color II - $599.00 Color I - $300.00 

IBMITHS 80 Disk Drtves/Cablnets 
TM 100 Single 40 Track Drive - $189.00 
TM 100-2 Double 40 Track Drive - $280.00 
TEAC 5'10" SUM SIIIlGLE I DOUBLE DRIVE SUBSYSTEMS $ CALL 

VISA, MASTERCARD IS1 00 Mon .. Add 20,,) 

Or Certified Check 
90 Day Warranty (parts & Labor) 
TRS 80 is a RegisleredTrademark. TandyCorp. 

Prices Subjecllo Change Wilhoul Nol ice 

Circle 209 on inquiry card. 

ApP'le 11(0) Comp.uter Products 
SYSCDM APPLE COMPATIBLE SYSTEM $825.00 

Apple Compat ible Controller Card . ... . . .. . . . ... . . . , . .. $ 79.95 
Apple Compatible Di sk Drive w/Cabinet & Cable. . . . . 249.00 

w/Controller . . . . . . . . 315.00 
TEAC SLIM LIlliE 5'14' DRIVE $285.00 DUAL SUM UIIlE $52~.00 

Printer/Graphics Interface. . . . . . .. ..... .. . . . 99.95 
Davong 5 MB Hard Disk System - $1495,00 - 12 MB - $1995.00 
Apple Compatible Joys ticks . . . . . . . . . . . . . . . . . H,~5 

Epson/Smlth-Corona Printers 
MX80 $425,00 FX80 $550,00 MX100 $875,00 

b ·· ..... 
.~iFgmm'&:, TRS 80 / Parallel Printer Cable $20.00 

M IBM Parallel Printer Cable $35.00 

~ STAR MICRONICS GEMINI 10 $ CAll 

Smith Corona TP-l Letter Quality Daisy Wheel. . 
GEMINI 15 $ CALL 

. $575,00 

TD"B' ELECTRO.ICS J '-I n. I.C. 

TRS-80 MOD III Disk Controller Incl DiSk Controller. Power· 
Supply. Mounting Hal dwal€. Cables & Instruclion Manuals $239.00 

POWER SUPPLIES DuaIS" SlimLine - $1IO." OuaI5V .. · -$ ..... 
ANP CABINETS Single 5'/ .. ' - $ III,~ 

3" DUAL DRIVE SUBSYSTEM FOR IBM .......... • ,"' , . $725,00 

FREE SHIPPING IN CONTINENTAL u.s. 

(213) 993-4804 
(IN CALIF.) 

Auau1t 1983 © BYTE PublicatiON Inc 



PLUG-COMPATIBLE DRIVES 
RANA ELITE I 

W/CONTROLLER W/OUT CONTROLLER 
MSL OUR PRICE MSl 

549.00 399.00 449.00 

MICRO-SCI A2 

EXPAND YOUR IBM PC MEMORY: 

MSl :s..-
FROM 64K TO 118K 108.00 63.00 41.00 
FROM 64K TO 191K 116.00 111.00 97.00 
FROM 64K TO 156K 314.00 179.00 146.00 

FUll INSTRUCTIONS INCLUDED 

IEC 311110 
SPINWRITER LEmR QUALITY 
PRIfHER FOR 1811 PC 
P"'"'I. 8idirection.l. 35 CPS 
.rup instructions. 
NOW COIiPATIBlE WITH WORD STAR 

OUR ,-""dI 
MSl PRICE 7"'"' 

3495.00 52059.00 1436.00 

Our 
HARDWARE IISL Price 
Videx Combo Package 375.00 259.00 
Videx Videoterm Card 345.00 139.00 
Videx Keyboard Enhancer II 149.00 115.00 
Microsolt Softcard with CPIM 345.00 235.00 
Microsolt Premium Pak 695.00 499.00 
Microsolt 16K Card 99.95 72.50 
PCP Appll · Card (4 MHZ ,ersionl H5.00 339.00 
PCP Appll . Card (6 MHZ ,ersionl 595 .00 449.00 
Corvus Winchester 5MB 2 495 00 I 94900 
Corvus Winchester 10MB 3:495:00 2:149:00 
Corvus Winchesler 10MB 4.495.00 3.699.00 
Salurn Systems 31K 149.00 165.00 
Saturn Systems 64K 415.00 312.00 
Saturn Systems 118K 599.00 452.00 
Hays Micromodem II 379.00 215.00 
Hays Smartmodem 179.00 225.00 
Kensinlton System Saver 90.00 61.00 
M & R RF Modulator 30.00 22.00 
M & R Super Fan 50.00 37.00 
Grappler + 175.00 135.00 
Practical Peripherals 

Microbuffer II 16K 
Practical Peripherals 

159.00 225.00 

Microbuffer II 31K 199.00 
Prometheus Versa Card 199.00 
SVA Disk 1+1 Controller 0550 395.00 
SVA Disk 1+1 Controller 0500 595.00 
SVA App·l ·Cache 156 K Memory 1.100.00 
TG loystick 59.95 
TG Select·A·Port 59.95 
Wesper Micro Wizard 80 149.00 
Wesper Micro BPO 16K 179.00 
Wesper Micro BPO 31K 119.00 
Wesper Micro SOB t6K 149.00 
Wesper Micro SOB 31K 179.00 
BMC 1401 wlRGB Interlace 595.00 
AlS Hard wlCPM for I II 349.00 

SOFTWARE MSL 
CHOPLIFTER by Broderband 34.95 
FroRier by Sierra On·line 34.95 
Canyon Climber by Oatasoft 19.95 
Wizardry by Sir·Tech 49.95 
Zork by Infocom 39.95 
Snooper Troops.l by Spinnaker 44.95 
Deadline by Infocom 49.95 
Apple Pani. by Broderband 19.95 
Master Type by lightning 39.95 
Typing Tator II by Microsolt 14.95 
Story Machine by Spinnaker 34.95 
The Home Accountant 

by Continental 74.95 
PFS: File by Software Publish ing 175.00 
VisiCalc by VisiCorp 250.00 
PFS: Report by Soltware Publishing 95.00 
Screenwriter II by Sierra On·line 129.95 
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239.00 
149.00 
335.00 
419.00 

1.049.00 
42.00 
42.00 

179.00 
139.00 
159.00 
119.00 
229.00 
319.00 

Our 
Price 

26.10 
26.20 
22.50 
37.50 
29.95 
33.75 
37.50 
22.50 
29.95 
11.75 
29.95 

56.50 
131.25 
119.00 
71.25 
97.50 

'Subject to a,ailabililv 

MICRO PRO WORD STAR 
OUR t'! ",,,I, 

MSl PRICE ,.--
495 .00 369.00 126.00 

DAYONG MSL 
051 501 Hard Oisk 5M 995.00 

10M 1495.00 

Our 
Price 

CALL 
CALL 

MICROSOFT 
61K Ram Card wlparny 350.00 
128K Ram Card wlparity 525.00 
156K Ram Card wlparity 875.00 

249.00 
375.00 
649.00 

XEDEX BABY BLUE 
61K plus 600.00 
CPIM 2.2 

IBM 
PERSONAL 
COMPUTER 
PERIPHERALS & SOFTWARE 
HARDWARE MSl 
QUAD RAM Quadboard. 4 function brd 

wnh 64K 595.00 
with 156 K 995.00 

Quad Color II 
Wnh 640x140 Resolution 

Quad Color III 
575.00 

Our 
Price 

349.00 
549.00 

439.00 

Wnh 640x400 Resolution 
Printer Card w/cable (parallel) 
Prinler Card wJcable (serial) 
Davong Hard Disks 

850.00 669.00 
159.00 109.00 
179.00 139.00 

CAll 

mmI Our 
SOFTWARE MSL Priet 
Zork I by Infocom 39.95 2' .50 
ZorkII bylnfocom 39.95 21.50 
Zork III by Intocom 39.95 21.50 
Snooper Troops.l by Spinnaker 44.95 33.50 
Snooper Tr~~ps.2 by Spinnaker 44 .95 33.50 
OeadHneby Infocom 49.95 37.50 
Flight Simulator by Microsoft 49.95 37.50 
Starcross by Infocom 39.95 2'.50 
Story Machine by Spinnaker 34.95 26.50 
The Home Accountant 

by Continental 150.00 lll .OO 
VisiCalc by VisiCorp 150.00 119.00 
Wordstar by Micropro 415.00 369.00 
The Tal Manager by Microlab 150.00 119.00 
Visifjle by VisiCorp 300.00 229.00 
Supercalc by Sorcim 195.00 229.00 
dBase II by Ashton Tate 700.00 419.00 
PersonallnveslorbyPBl 145.00 \19.00 

TAXAN "'--"--~ List 
Our 

Price 
11" Grn . Phs 18 MH Z 195.00 109.00 
11" Ambor 18 MHZ 119.00 139.00 
12" RGB CALL CAll 
NEC 
JB 11 ' Gre.n 149.00 175.00 
IC 11" Color 495 .00 345.00 
USI 
PI·1 12" Green 149.00 155.00 
PI·311" Amber 189.00 115.00 
AMDEK 
300 11" Green 195.00 145.00 
Color I 395.00 325.00 
Color II RGB Hiahres 895.00 695.00 
ELECTROHOME 
ECM·1301·113' RGB Hires 595.00 395.00 
ECM·1301·113' RGB Hires 895.00 595.00 
Color Board for Apple II 149.00 195.00 

IAL OF THE 
DISK DRIVES FOR THE PC AND PC 
DOUBLE SIDED/ DOUBLE DENSITY 320K 

MSL OUR ONE YEAR WARRANTY 

$525.00 PRICE $225.00 

t\ £'111 \ J Fill 
IBM =":~~..-
XT- ~ 
-mE IBM PC WITH 121K. 10 
MB WINCHESTER ON 
UNE. DOS 2.0. 
ASYNCHRONOUS INTERFACE 

OUR LOW PRICE $4595.00 

KAYPRO II 
PROFOUNDLY 
P TABLE 

NEW INVENTORY 
IN STOCK 
PRICES HAVE BEEN 
LOWERED 
PLEASE CALL FOR 
BEST PRICES 

cPfli I •• r",.ter.d tnMan 01 Oililll R ...... ch. Inc. 

LOTUS 1-2-3 
A POWEllFUL. FAIT AIID 
MOST PROOUCTIYE SOfTWARE 
FOIl YOUR MOIIEY: IIITEOllATEO 
SPREAD SHEET. DATA BASE AIID 
GRAPHICS OUR ~ MSl PRICE 

495.00 395.00 100.00 

TERMINALS TELEVIOEO Our 
Llsl Price 

9tO 1699.00 1599.00 
9tlC 950.00 699.00 
910C 995.00 795.00 
950C 1.195.00 '149.00 

THE APPLE COMPATIBL 
ALTERNATIVE WITH 

FRANKLIN COLO . ....... 

BUSINESS~---:1I.. 
, SYSTEM ~ 

Franklin Ace 1000 5yslem • 64K • 
Disk Drive with controllor card • 12" 
green phs. video monitor. 

$1395.00 
SAVE 51000 COMMRED TO APPlE SYSTEM 

OSBORNE 
PERSONAL COMPUTER 

DOUBLE 
DENSITY 

INCLUDES 
SOFTWARE 

• CPM • MAIL MERGE 
• WORDSTAR • CB BASIC 
• SUPERCALC • M ·BASIC 

OUR PRICE 
CALL 

'===: 

PRINTERS 
<kIr 

EPSON MSL Price 
Epson MX~O T Type III' 645.00 CALL 
Epson FX~OF IT 699.00 CALL 
Epson MX·lOO Typ. III' 995.00 CALL 

• wf&r1phi:s 
OKIDATA 
Okd.1a 81A w/l!3clllr 80 col 549.00 409.00 
Okd.1a 83A Wn~ clllr 131 col 899.00 709.00 
Okd.1a 84P 132 col. serial 1395.00 1019.00 
Okd.1a 845 131 col. pmll.1 1495.00 lI77.00 
C. ITOH 
C. 1I0h F 10 40 qlS \>",11.11 1795.00 
C. ltoh F 1040 cps (serilij 1895.00 
C. ltoh Prowriter (pmllell 695.00 
C. ltoh Prowriler (seriall 749.00 
SMITH CORONA 
TP·ll.tter Quality 895.00 
Tractors 150.00 
STAR MICRONIC 
r."m ini 10 495.00 

IISL 
Cat 189.00 
O.cal 199.00 
Auto-C.t 149.00 
111 Auto Cat 695.00 
Super Mik. 14.95 
Apple Calli 389.00 
111 Apple Cat 715.00 
HAYS MICROCOMPUTER PRODUCTS 
Hays Stack Smartmod.m 189.00 
Smart Mod.m 1100 699.00 
Micromod.m 100 399.00 
ANCHOR AUTOMATION 
Signalman Modem Mt( I 99.00 
Mark VII (Auto AnswerlOi.11 159.00 

When in LA please !isil our showroom M·S 10·6. 

I-frn--:- - - - - MAiC ORDER - ~~~":'~~".:r~i~:~1 
41 t . MICRO 20929 Ve ntur. Blvd.. Prices sub~Cllo cl:ng. w~hout notice . I •• BUSINESS WORLD WoodlandHllls.CA91364 'California resid.nls add 6Y,% sales lax . 

. (213) 704·6895 " Add 30/, Sh' . & H dll ~dd 3~ I OUTSIDE C A CAL L TOLL FAEE ~ 18001423·5886 IN CA (2 13) 996·2252 su rcharg; lor'Pg:~il ca~~s . nJo-C·.O.o.'s'. 

I ~~~r!!~leaSe print) ~~~~d cab~noJa~e~~:P?;~'U~~~SSSh~c~r~', 
I City - Slate ___ Zlp _____ ~i~~~~~ s:~cel~~ar;hs~eooapph~ bia 

I I Oly I Md" I MOO,' I DescIlP llon=R~ i~~~; ~~~CI~!BlE" 
I B3 ~~~:~~~~L~~~g~'~'_' ____ _ 
I l Certified Check or M.O. fJ Allow 2 weeks clearance tor I VISA I ~ 
I ~~ E~~r"~A~~r: Transfer personal check - ~ 
I Exp Dale Signa lu re 

Circle 260 on inquiry card . 



The integer macros receive two parameters, PI and P2, 
from the user's program. PI specifies the type of operand 
('WORD" and "SHORT" from the examples above). P2 
contains the memory address and can be any valid ad­
dressing scheme permitted by the assembler ("CUR­
RENT_SPEED" and "[BPj.SEQUENCE" from the ex­
amples ~bove). 

The integer macros then turn and call the INT _SIZE 
macro, passing to it the two parameters as well as up to 
three other parameters (XXX-S, XXX-W, and XXX­
L-see the definition of INT_SIZE in listing 1). These are 
individual values that form part of the escape sequence 
depending on whether the type parameter is WORD 
(X)()LW), SHORT (XXX-S), or LONG (XXX-L). 

The INT_SIZE macro uses the conditional assembly­
language pseudo-ops to compare the type strings and de­
termine which escape sequence to use. If the operand type 
is none of the valid or expected types, then an "ERROR in 
macro" message is inserted instead of an escape sequence, 
causing an assembly-language error to occur later. 

Variety Instructions 
The last type of instruction macro is variety and in­

cludes the 19 remaining instructions. Basically, these in­
structions are similar in that the source operand can be 
specified in a variety of ways, including the classical 
stack, register, and real~memory forms. 

The variety macro type uses the CHOOSL4 nested 
macro to issue the proper escape sequence. The instruc­
tion macro passes to CHOOSL4 any parameters it 
received in its invocation (from the user program) as well 
as some instruction-specific parameters. CHOOSL4 
then examines its parameters (as many as six) and deter­
mines what the escape sequence should be. 

The classical stack and register variations of the variety 
type include four types of operands: none, "ST(i)" (for 
single-operand instructions), "ST,STU)", and "STU),ST'. 
CHOOSL4 receives the operands as dummy param­
eters PI and P2. In place of the i will be the user-specified 
register number (0 to 7) used to determine the escape se­
quence. 

The variety instruction type includes all the real­
number instructions (such as FADD, FSUB, FDIV, etc.). 
These real-number instructions can be of the classical 
stack or register type just mentioned or of the real­
memory type . The real-memory operand type specifies 
that the source operand is found somewhere in the 8088 
memory space. The operands of this type can be of 
various lengths ("SHORT", "LONG", and 'TEMP"). Ex­
amples of the variety instructions are 

FLD ST(4) 
; Push stack once and move contents of reg 4 
; to top of stack 

FADD SHORT DISTANCE 
; Add "short" real-memory operand found 
; at memory address "DISTANCE" to top 
; value on stack, leave result on TOS 

FDIVP ST(4) ,ST Text continued on page 358 

Circle 378 on Inquiry card. 

J< fu h ? 

Buy Tarbell'sZ·80A ~S·100 , OP'(J/IO' board and 
Double Density"Ploppy' Disk . interface, and 
get free newDigltaI'Res,~rCh O~/M Plus. 

" f" ',' _",' ,/"" ;-. :1: \iic ;'" '>": .. ,~ 

CP/M Plus'featllres:U Righ;performance ·f ile 
system D CP/M 2.2 com~atible ~] time~nd 
date stamps on 'f ilesD . at.Jtorna~i~ disk login. 
of remoyable .; rlje~ i~ ,.q §upport ' f9r t·to-16 
banks of R~M and.,;J ,to-16 drives up, to 512 
megabytes ~ach [d .easy to!use·system utili· 
ties withHEI::.P ,faci lity <B ,· banked or non· 
banked memoryarid'B high'speeCl loading. ,,' '~+> . )\ '\c :oW \~<- /,:f 

Total price is $945t·Ask mearest Tarbell dealer 
fordemo. ' 

CURRENT EMPIHE· 0WN ERS: .;.· Special low 
prices for'upgracling youri unit to CP/M Plus. ' 
Call for details. 

Circle 161 on inquiry card, Ausult 1983 © BYTE PubUcalions Inc 355 
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WordStar® is used by more people, 
more often, to do more things than any 

other word processing software. 

And you'll find it'll do more for you. 
The only surprise you'll get But that's not to sayyou have to 

with WordStar is how much you can be a pro. WordStar starts offby sim-
do with it. ply giving you a choice, and then 

Ask Arthur C. Clarke. He used guides you with menus every step of 
WordStar to write his best selling the way. Menus adjust to your pro-
novel, 2010: Odyssey Two. ficiency. And of course, what you see 

Ask Osborne-McGraw Hill. on the screen is what you get on paper. 
Where the editors use it to produce all Then as your needs grow, 
the books. WordStar can grow right along with 

Or, for that matter, ask any of you. With options like MailMerge~ 
over 400,000 others who swear by SpellStar® and StarIndex™ to help you 
WordStar's reliability when it comes to personalize form letters, correct spell-
making fast workofthe vvritten page. ing and create indexes. And with 

And no wonder. other MicroPro products like InfoStar™ 
WordS tar has more work- and CalcStar™ so you can automati-

saving features to take the time and cally insert business data and financial 
drudgery out of revising and retyping projections into WordS tar documents. 
than any other word processing soft - WordStar runs on almost every 
ware. For instance, there are pro duc- personal computer. Which means 
tion typing features to let you move you don't have to go out of your way to 
columns around and m erge para- find the word processing software 
graphs from different ~==.~=~...... that can do more 
documents at the touch for you. 
ofakey.Alongwithprint Just take a walk 
features like boldfacing over to your local com-
and centering to make puter store and ask 
any late-night typist forWordStar. You'll 
look like a pro. be on the right path. 

III 
MlcroPro® 
Solh,';n'l' liwl IIlL'IIIIS 1lIlSilll'SS 

\ Vli Ie MicroPro, 3:~ San Pablo Avenue, San Ratitel, CJ\ 94903. (415 ) 499-1200. Circle 271 on inquiry card. 
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Text continued from page 355: 

Divide top of stack into reg 4 
in 8087 reg set and leave result in 
reg 4, pop top-of-stack after done 

use long integers. Likewise, only the FLD and FSTP (real­
number load, real-number store and pop) instructions use 
temporary reals. Here are two 8087 instructions that use 
operands from memory: 

The CHOOSE_4 macro uses two submacros: 
CHEC~ST and ESC_REG. CHEC~ST is called 
with a parameter that CHOOSL4 thinks is in the range 
"ST(O)" to "ST(7)" (from STU». If it is in this range, 
CHEC~ST returns a value "REG" equal to i, which is 
then used in the escape sequence. If the parameter string 
is not in this range, then REG is set equal to -1 and is 
returned. 

FlADD WORD INT.-ADDR 

adds WORD-integer (16 bits) found at 
INT .-ADDR to top value on 8087 stack. 
Result is left on top of stack. 

FADD LONG [BXJ.TIMLVAL 

Once the CHOOSL4 macro determines that the in­
struction is using the "ST(i)" form and determines if it in­
vokes ESCJEG to determine the final escape sequence 
for the instruction. If the instruction is a real-memory 
type, CHOOSL4 itself issues the escape-sequence in­
struction for the assembler. 

adds LONG-real (64 bits) found by indexing 
off of 8088 CPU internal register BX plus 
offset TIML V AL to top value on 8087 stack 

Each of the 77 instruction macros in listing 1 is fully 
commented to specify the legal operands and types for 
that instruction. When specifying an operand from 
memory for either the integer or real operations, the user 
program must specify the type of operand to be used. The 
instruction form should be < operation-name operand­
type operand-address>. Valid types for integers are 
WORD, SHORT, and LONG. Valid types for reals in­
clude SHORT, LONG, and TEMP. Only the FILD and 
FISTP (integer load, integer store and pop) instructions 

Because M8087 is designed to be as efficient as possi­
ble, it does not contain much error-checking capability. 
Therefore, you may discover invalid operand types in 
8087 instructions that M8087 will happily translate into 
some incorrect escape sequence. The results of any such 
occurrence are undefined. 

For example, if you try to assemble the invalid com­
mand "FADD TEMP VARIABLE" (invalid because 
FADD can use only short and long real-memory 
variables, not temporary reals), M8087 will not spot this 
as an error . The valid operand types for all 8087 ins truc-

IBM PC-BOB75UPPORTFROM MICROWARE 
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. Exceptions allow 
the generation of recursive subroutines, 
interrupt handlers and can cause interrupts 
from FORTRAN. 87FORTRAN/RTOS uses 
the Intel large memory ~odel, allowing datal 
code structures which utilize the full mega­
byte. 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 in­
tensive or control hardware. 95% of all "main 
frame" size programs compile and run with­
out extensive editing. The price includes 
support for one year and RTOS ... .... $1350 

87 PASCALJRTOS'" 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 charac1eristic of iAPX cpu's. 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 87PASCAL 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 L1NK-86, LOC-86 and L1B-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/L1NK-86/ LOC-86/ L1B-86 ............. . ....................... . . .. ... $600 
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MicroWare 8081Products 
87MACRO'" - the key to writing 8087 
assembly language routines using the IBM 
assembler. It contains a complete library of 
standard 8087 routines ........... . . . ... $150 

87BASIC'" - includes patches for 
BASCOM.COM, BASCOM.L1B and 
BASRUN.EXE and the MicroWare 8087 
runtime routines. . . . . . . . . . . . . . ......... $150 

87PASCAL"'/87FORTRAN'" -
8087 libraries and IBM compiler patches, 
either for . . . . . . . ..... $150 

BAS87 + '" or PAS+87'" - libraries 
of 8087 primitives which make it possible to 
write assembly-like routines in Basic or 
Pascal, either for . . . . . . . . . . . . . . $50 

87FASTPAK"' - includes your choice 
of one MicroWare runtime library, the 87/ 88 
Guide, an 8087, and installation instruc-
tions...... . .. ............. $375 

8087 CHI P - plus chapter five of the 
GUiDE. . .. . . . .. ...... . ... . . . .. . .. $223 

87/88GUIDE - an excellent tutorial on 
writing 87/88 code and interfacing it with 
compilers-full of code that runs! . . . $30 
SuperSoft Fortran .. . ............ 340 
SuperSoft 87 drivers ....... 50 
MATRIXPAK. .... .. . ....... . ... 150 
Microsoft Fortran 2.0 . ........... ... .... 340 
Microsoft Pascal 2.0 . . . . . . . . . . . . . . . . . " 340 
Microsoft Business Basic Compiler . .... 495 
Microsoft C Compiler .. . .... 450 
CI/C86. .... . . . .. . .. . .... 345 
64K Ram sets . . ..... . . . . . . . . . ..... 64 
STSC APL*PLUS/PC .... . ..... .. ..... 595 
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LSI 11/23 PLUS COMPUTERS 
WITH UP TO 4 MEGABYTES RAM MEMORY 

CI-I03 

CI-ll/23 AC 

CI-II/ 03 LK 

CI-520 

DESKTOP COMPUTER - Complete computer system enclosed within a VTl03 video terminal with 
LSI 11/2 and 64KB Memory . ... .. .. . . .... .. .. .. .. ... .. . .... .. ... .. .. ... ............... . 
With LSI 11/ 23 and 256KB Memory ....... .. ................ .. . . ....... ...... . . ... . ..... . 
With LSI 11/ 23 PLUS and 1 Megabyte Memory .. ....... . .... . .. .. ....... . .... . .......... . 
LSI 11/23 CPU with MMU, 256K byte RAM Memory. Power supply, 8x4 backplane, in a rack 
mountable chassis . ... . ... . .................. . . ...... .. ..... . ........... .... .. .. ...... . 
Same with LSI 11/23 PLUS and 1 Megabyte Memory .. ................... . .......... . . . .. . 
LSI 11/2 CPU with 64K byte RAM Memory. Power supply, fixed and floating point instruction set 
(KEVIl) and 8x4 backplane in a rack mountable chassis .... ... .... . .. . ... . .. . . . . . .. . ... .. . 
10 Megabyte Winchester with 2 Megabyte 5Y.t floppy RX02/ RL02 or RX50/ WD50 emulation 

$3100.00 
$4100.00 
$5395.00 

$2675.00 
$4395.00 

$1845.00 
$3995.00 

256KB TO 1 MEGABYTE OF MEMORY ON A DUAL WIDTH CARD 
• On board parity generator with CSR 
• Addressable as a contiguous block in 256KB increments 
• Battery back·up mode 

SINGLE QTY. PRICE: 256KB . .. . ... .. . .. .. . . . .. . . . .... ... .. . . .... . .... .... . . . .... .. . . $ 595.00 

• I~()' 

,~l't .... ,, ' 
1 00 1(0 

CI-1240-WF 42 Megabyte Winchester disk system with controller 
and 2MB floppy backup . .. . .. . . . .. $6995.00 

CI-1220-TF Dual drive, double density, double sided, 2MB 
capacity floppy plus DMA LSI 11 controller 
occupying 312" of vertical space .. . $2695.000 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 
31352 Via Colinas • Westlake Village, CA 91362 
Telephone: 213-991-2254 • TWX 910-494-1253 CHRISLIN WKVG 

LSI and DEC's are trademarks of Digital Equipment Corporation 
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(Jlrcle ~I:S on Inqu iry car~ . 

From Computer Plus to YOU . .. 

PLUS aHer PLUS aHer PLUS 

COMPUTERS 
Model 12 64K 1 Drive 52699 1< .$. Modem II D.C . 
Model 12 64K 2 Drive 3375 ItS DC.1200 
Model IV 16K 849 PRINTERS 
Modellll64K Do isy Wheel U 

201sk &.RS232c 1699 OWP·410 
Color Computer 16K 175 Silver Reed EXP 550 D.W 
Color Computer 16K Smilh Corono TPI Oaisy Wheel 
w/e~lended basic 255 fpson 

1Color Computer 32K CGP·115 
wfextended basic 345 DMP·1OQ 

Pocket Computet 2 165 DMP·120 
Model 1610R 128K 4199 DMP·2OQ 
Model 16 20R 128K 4799 DMP·4QO 
Mode ll008K 679 DMP·500 
Model 100 24K 835 OMP·21QO 

MODIMS Ok idolO82A 
lynx Dlrec' Connect M IIMIII 235 Okrdato aJA 
Hayes Smart Modem II 235 Ok/doto 54 Porallel 
Hoyes Smarl Modem 1200 565 Okldolo 92 
Novallon Smarteol 1200 459 Ok Idola 93 
Novallon J·CAT 125 Gemln l 10X 
1<.5. Acousllc Coupler AC·3 129 Prowrller 
ItS. Modem I D.C . 129 

We have the lowest possible 
Fully Warranteed Prices AND 
a lull complemenl 01 Radio Shack 
Soltware. 

Plical sublacllo Change wi thout notice 
Nat l espanslble lor typographical eHors 
IIIS·lOI! 0 I.gtl t&,eolrooemo,k 01 londy COlD 

199 
565 

1715 
1320 
665 
.95 

Coli 
199 

'" 410 
599 

1010 
15J9 
1779 
399 
655 
999 
510 
859 
319 
375 

DISK DRIVES 
R.S MOdel IV 1ST. Drive 515 
london 40 Track 289 
Color Computer Dme 0 329 
Color Computer Olive ' 235 
Primary Hard DiSk Mil 3099 
Primary Hard Disk Mill 2199 

ETC. 
CCR·51 recorder 52 
C . C. Joysticks (pOlr] 22 
161( RAMCJ"llps 25 
641( RAM CJ"l lps 75 
81( PARIPAR Mlcroloser 149 
Porollcl Punter Cables are 
avo liable lor most computers 

SOFTWARE 
Brand Nome Soltwore • 

Send lor listing. 
ItS. SOltworc 10% otllisl 
Coco FHl Fler 0 .0 5 6995 

,COIOI CompIJle,b4Kreoul'es 
D'lkOonoOOS 

TOLL FREE 
1·800-S4S-8124 

~ 
PO. 80,926 ~us 
460 King Slreet 
li ll leton. MA 0 1460 Wr<t . 'OI r Oul 
6 17.486.3193 1'' ' COlo10g 

In Less Than 3 Minutes 
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 
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tions are documented in the comments of each instruction 
macro shown in listing 1. They are also documented in 
Intel's Numerics Supplement guide. 

In order to get a feeling for how the 8087 code is put 
together, let's look at a simple example. Suppose we have 
three variables x, y, and z previously defined (where x, y , 
and z are actually memory addresses to numbers stored 
in memory). Let x be a short-real value, y a word-integer, 
and z a long-real. Suppose that we wish to calculate the 
following: 

One solution is 

FLO LONG z Load z into 8087 stack (TOS) 
FISUB WORDy Subtract integer y from z, leave 

TOS 
FSQRT Take square root of x-y 
FLO SHORT x Load short-real x 
FMUL ST,ST(O) Multiply by itself to get x-squared 
FILD WORDy Load word-integer y 

FMUL ST,ST(O) Get y-squared 
FADD Add x-squared to y-squared 
FLO SHORT x Load short-real x again 
FIADD WORDy Add word-integer y to x 
FDIV Divide (x+y) into (X2+y2) 

FADD Add result to .J(z - y} 
FST SHORT x Store result back as short-real x 

It is important to stress at this point that this series of 
instructions is now available at the assembly-language 
level because of the M8087 package. What has happened 
is that many high-level functions usually reserved for 
languages such as BASIC or Pascal are now available for 
easy use by the lowly assembly-language program . 

8087 Synchronization 
The final topic that we must look at relates to the 

CH~CONC macro in listing 1. This macro lets the user 
turn concurrency checking off to allow highly parallel 
computations to be performed when desired or turn it on 
to safeguard the user from unsynchronized data 
references. 

Because the 8087 NOP is a separate processor, it and 
the 8088 CPU can run in a true parallel processing en­
vironment. The user program can issue a task for the 
8087 to process and then proceed to do some other 
(unrelated) work until the 8087 is finished. But this very 
freedom results in some dangerous computational situa­
tions . 

You must be very careful when allowing the 8087 and 
the CPU to run simultaneously not to allow the CPU 
code to interfere with the 8087 working on its task . The 
big problem comes when both the 8087 and the CPU wish 
to update the same variable . Access to that variable must 
be controlled so that one processor at a time has exclusive 
rights to it, and the desired sequence of accessing that 
variable is achieved. 

To aid the novice user of the 8087, I have included the 
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Interchanging Real-Value Formats 
Real numbers are generally stored in a three-fiel4 binary 

format similar to exponentiid or scientific notation. One field 
is a sign bit (signifying whether the number stored is positive 
or negative). The second field is the significand field (also 
called the mantissa), which stores the number's significant 
digits. The third field is the exponent field, which contains 
the value of the exponent of the real number. The sizes of the 
significand and exponent fields vary as the number of bits 
used to store the value in varies. 

Unfortunately, while the 8087 NDP hardware and the IBM 
PC software both use the same basic approach to storing real 
numbers as described above, they do not use identical for­
mats. This means that a real 'number entered from IBM 
BASIC or Pascal cannot be directly moved into the 8087 and 
used for computational purposes. Numbers must be 
transformed from IBM to 8087 format and then( after all 
computations are finished, converted back from 8087 to IBM 
format. 

The differences between the two formats are in the way 
that the three fields of the real !'lumber are stored and the 
treatment that the binary exponent receives. For a 32-bit 
short-real number (the size used by BASIC and Pascal), both 
8087 and IBM fermats designate 1 bit for the sign, 8 bits for 
the exponent, and 23 bits for the significand. The IBM format 
places the· 8-bit exponent in the first byte by itself( the sign bit 
in the first bit of the second byte, and the 23-bit significand in 
the remaining bits. This scheme makes manipulation of the 
exponent hyte easy to do in software. 

The 8087, concerned with maximizing the processing of 
these numbers in harc{ware, places the sign bit in the upper 
bit of the first byte, the exponent gets the remaining 7 bits in 
that byte and the upper bit in the second byte, with the 
significand getting the remaining 23 bits. 

[Editor's Note: Both real and integer numbers in Intel for­
mat are read from the byte with the highest address to the 
byte with the lowest address. Thus, given a 32-bit real 
number in bytes n through n + 3, the "first" byte talked about 
in these paragraphs is byte n+3, the "second" byte is 1'1+2, 
and so on .... G. W.J 

CH~CONC macro in M8087. Basically, this macro is 
called from CHOOSL4 and INT_SIZE whenever any 
external variable reference is made by an 8087 operation. 
It includes a user-set table flag (named AUTOSYNC) that 
determines whether CH~CONC will do anything or 
not. '/ 

If the AUTOSYNC flag is set (Le., has a nonzero 
value), then any call to CH~CONC will result in a 
WAIT instruction being inserted immediately after the 
8087 instruction that accesses the external variable. This 
forces the 8088 to wait until the 8087 instruction is fin­
ished, thus ensuring exclusive access to the variable by 
the 8087. The AUTO SYNC flag is set by default and must 
be explicitly cleared (simply by inserting the line "AUTO­
SYNC = 0" anywhere in the assembly-language source 
code) to disable the forced concurrency. 

If the user knows that no problem will exist between 
the 8088 CPU and the 8087, then the AUTO SYNC flag 
should be cleared. This saves both memory space (a 
WAIT instruction takes up a byte) and execution time 
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Thus, to move a number from IBM format to 8087 format , 
we must save the sign bit of the number (from bit 7 of the sec­
ond byte), shift the first byte right one bit.with the lowest bit 
being placed into the upper hit of the second byte, and then 
placing the sign bit {/'lto bit 7 of the first byte. Converting 
from 8087 to IBM reverses the operation. 

Finally, converting between the IBM and 8087 formats re­
quires changing the exponent field in a way called biasing. 
The two formats are slightly different ·in their requirements. 
The differences lie once again in the fact that the IBM-format 
real numbers are set up to allow easy use from software and 
8087-format numbers are optimized for hardware manipula­
tion. 

The 8087 format biases the exponent by adding a bias 
value to the true exponent. The size of the bias exponent 
depends on the type of real number being used: a short-real 
number adds a bi~ value of 127 (decimal), a long-real 
number uses 1023, and a temporary-real number uses 16,383. 

The IBM format uSes a different biasing scheme, the end 
result 9f which is that. the IBM format exponent is 2 greater 
than the 8087 format. To convert from the IBM to the 8087 
format, subtract 2 from the exponent. Add 2 to the exponent 
to go from 8087to IBM format. There is one exception to the 
conversion processes. The real number 0.0 is stored as all 
zeros in both formats. 

Listing 2 contains two assembly-language routines that 
convert short-real numbers from IBM to 8087 format 
(C-1B~8087) and vice versa (C_8087 --.lBM). These effi­
cient conversion routines require less than 20 microseconds 
to convert a short-real numb/i!r. Similar routines are easily 
implemented for long-real-number conversions (however, 
IBM's Pascal does not use double-precision real numbers) . 

In any user-application program, it is the user's respon­
sibility to keep track of the current format of any number. 
Usually, the numbers need be converted only when they are 
input from the user and then again when they are output to 
the user. Most intermediate steps can leave the numbers in 
8087 format. 

and allows exploitation of the parallel processing 
capabilities of the 8088/8087 system. 

Performance of M8087 
So how well does M8087 work? Well, it works very 

well from every point of view except assembly time . 
After a little practice, the 8087 mnemonics become sec­
ond nature (much as the standard 8088 assembly­
language mnemonics). However, the lengthy macros that 
M8087 uses can significantly increase the time it takes to 
assemble an assembly-language file that uses 8087 
mnemonics. But let me reiterate that this is a one-time 
cost that occurs only when you create the executable 
object-code file (which runs extremely fast). 

I created several short utility programs needed to use 
the 8087 in the IBM Pc. The first, explained in the text 
box "Interchanging Real-Value Formats" and given in 
listing 2, converts real-value numbers between the slight­
ly different formats used by IBM software and the 8087. 

Text continued on page 372 
Listing on page 366 



The most comr,rehenSlve 
statistics ana graHhics 

ever developea for 

sophisticated 
tabase workstation 

personal computer. 
Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph­
ics database program specifically 
designed for the personal computing 
environment. STATPRO ,. provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers , 
business professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro­
gram! STATPRO requires no pre­
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man­
ipulation, statistics, and graphics 
power of STATPRO. 

STATPRO allows easy access to its 
extensive numerical data 
capabilities. 
The strength of ST ATPRO is found 
in the functions of its user friendly, 
menu-driven database . You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data . STATPRO's searchIng 
capabilities allow ~hese 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 
D) TIME SERIES 
E) MULTIVAR 

(ESC)) Exit to Master Menu 

Choice- )[ ] 

Transformations and over 400 
conversions are available. You can 
place the results of these transfor­
mations into the same field or any 
other field in STATPRO's database. 

STATPRO offers a comprehensive 
collection of statistical procedures. 
The statistics component of 
STATPRO contains a multitude of 
procedures, grouped into the fol­
lowing modules: 
Oescriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 
Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
reSIdual analysis and statistical 
matrices. 
Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal sample size 
and non-parametric ANOVA. 
Time Series: Moving averages, 
multi-stage least squares, fitted 
polynomIals and trig functions , 
additive and multiply forecasting. 
Multivariate: Principal components, 
factor, orthogonal factor, oblique 
factor, pair-weighted cluster, dis­
criminant function, multiple con­
tingency, and canonical correlation 
analysis. 

STATPRO provides graphic 
representation of your data in 
minutes. 
STATPRO graphics plot all the 
results of your STATPRO statistical 
analyses including scatter, triangle 
regression, and box plots; 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 graphics 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
vided. 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 AFple® II personal 
comfuters. It wil be available for the 
IBM PC in September. 
To find out more about Stat~ro: 
The Statistics and GraRhics 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. 

iil Wadsworth Electronic 
Publishing Company 

Statler Office Building 
20 Park Plaza, Boston, MA 02116 

STATPRO is a trademark of Wadsworth Electronic Publishing Company. Apple is a registered trademark of Apple Computer, Inc. IBM is a registered trademark 
ofInternational Business Machines, Corp. 

Circle 417 on inquiry card. BYTE August 1983 363 



""""""""""""'" , Call .. ~!~It~ ,~2~ ~~!r~ !I:nl;~ ~al§,'~f !n.mS~~sQ"rado 
The Computer-Line balieves that it is important to be competitive by offering low prices; however, we regard service as the most important aspect of a mail-order 
organization. All our lines are available so that you, the customer, are able to talk to fully qualified computer specialists trained to answer all your questions 
pertaining to our line of microcomputers. We are renowned for our excellent after-sales support and our promptness for delivery. Peace of mind and excellence in 
service is our pledge to all our customers. 

PRODUCTS FOR THE IBM® PERSONAL COMPUTER 
The Ultimate Peripheral for your IBM PC from MBI 
MONTE CARLO'M GT'M CARD 

Five Functions - Memory/Serial/Parallel/Clock/Joystick 

• Up to 1 Megabyte Expandable Memory 
• One IBM Compatible Centronics Parallel Port 
• One IBM Compatible Asynchronous Communication Port 
• Clock/Calendar (Battery-backed) with Alarm 
• Dual Port Joystick Interface 
• Future Upgrade Options: Direct Connect Modem 

NEW from MBI: 

Monte Carlo'M Quatro ™ 
Same features as the GT, but without the joystick ports. 

. $CALL 

. . . ..... . ... $CALL 

MAYNARD ELECTRONICS 
Floppy Disk Controller for IBM PC 

With Parallel Port . .. . . ... .. ... ... ... . .... . .. .. .. .. . . . . .. $219.00 
With Serial Port . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . $249.00 T & G Products: 

T ANDON DRIVE SPECIAL 
Double Sided/Double Density; 

320K Bytes of Storage 
fM-100-2 

ONLY $245.00 

SEIMANS DISK DRIVE 
Double Sided/Double Density; 

320K Bytes of Storage 

ONLY $245.00 

SHUGART HALF 

HEIGHT DRIVE 
Shugart Quality now available for your IBM 

ONLY $245.00 

ACCESSORIES 

Trak Ball .. .. . . $ 45.00 

, 

I-C _ MAGIC M~f:ystiCkS . . . . . $ 45.00 

Prom Chip Monte Carlo Joysticks . . .. ... ... . . . . . . . . . . . . . . . . $ 39.00 
Programmable Graphics Screen Dump Joystick Adapter . . . . . . . . . . . . . . . . . . . . . . . . . . $ 14.95 

Print Spooling up to 64K Terminal Emulation .. $CALL Gibson: Light Pen . . . . . . . . . • . . . . . . . . . . . . . . . . . $259.00 

,--:Q;U~A~D:R~A~M~C:O::R:P:O:R~A:T:IO::N-------------------l~AS-h~to-n.-Ta-te-:---------------------------------
Quadboard: The memory board for the IBM featuring : SOFTWARE 

• Fully Expandable from 64K - 256K Sorclm Software: 

, 

• Parallel Port D. Base II . . $475.00 Supercalc .. . $199.00 
• Asynchronous (RS232) Serial Port Continental: Superwriter . . . . $299.00 
• Clock/Calendar Home Accountant Plus ... $ 99.00 Spellguard ........ . . .. . $149.00 
• RAM Disk Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . .... $CALL Infocom: Llfetree Systems: 

Mlcrofazer: Zork. . . . . . . . . . . $CALL Volkswriter ...... . . •... $149.00 

, 

• Buffering from 8K - 64K (4 - 32 pages of text) Starcross ........ . . . . . .. $CALL VlsJcorp: 
• Printer & Computer Independent MlcroPro: 256K Visicalc ... $185.00 
• Parallel/Parallel ; Parallel/Serial ; Serial/Serial available Wordstar . . . . ........ .. $329.00 Visidex ... . . .. $185.00 
• Compute while you print! . . . . . . . . . . . . . . . . . . . . . . . . . . . $CALL Mailmerge . .. . ... ... ... $159.00 Peachtree: 

Peachpak .. . . $CALL ______________________________ -L ____________________________ ___ 

, , , 

, PERIPHERALS FOR ALL COMPUTERS 
PRINTERS 

C.ltoh Printers: 
Prowriter I Parallel . . ... ... .. . . . . . 
Prowriter I Serial .. . ........... . . . 
Prowriter II Parallel ... .... . . ... . . . 
Prowriter II Serial ... ....... . . . 

Okld ••• : 

$ 379.00 
$ 499.00 
$ 649.00 
$ 699.00 

Mlcrollne 92: 160 CPS bidirectional with 40 CPS 
correspondence, 80 column .. . . . . . . . $529.00 

Mlcrollne 93: 160 CPS bidirectional with 40 CPS 
correspondence, 132 column . . . . . . .. $899.00 

Pacemark 2350: 350 CPS bidirectionalf2 color 
printing, 136 column , 

Parallel ............. .. . 
Serial .... . . . 

Pacemark 2410: 
Parallel ......... . . 
Serial 

$2099.00 
$2199.00 

$2399.00 
$2499.00 

Call for prices on all Okidata Printers! 

D.C. Hayes: MODEMS 
Micromodem II (Apple) . . ... 
Smartmodem 300 Baud . ... . ..•. .. .. . 
Smartmodem 1 200 Baud 
Smartcom II . ..... . .... ... ..... . . 

Novation: 
J-Cat RS232 Direct Connect ... . ... . . 
Smart Cat 1200 Baud .. 
Applecat II (Apple) ... 

· · U.S. Robotics: 
2 year warranty 
300 Baud 

1200 Baud 

$259.00 
$209.00 
$525.00 
$ 85.00 

$119.00 
$455.00 
$289.00 

$179.00 
$479.00 

Passport . .. . ....... . . . .. .... SCALL 

Amdek: 
MONITORS 

DISKETTES 
Color I . $299.00 ··Kangaroo: 
Color II $499.99 The disks with the 'jump' on the competition. 
300G Green $145.00 Outstanding value with library case and a ten year 
300A Amber . . . . . . . . . $159.00 warranty. 

BMC: 5'/4" SS/DD (Boxes of 10) $21 .95 
Lo Res Green . $ 89.00 5'/4' DS/DD (Boxes of 10) ......... . . $30.95 
Hi Res Green . . . . . . . . . $149.00 ·NEWI The '6-pak' : 

NEC: 5'/4' SS/DD (Boxes of 6) . ........ . . . $14.95 

'

IDS Prism: 1201 Green . $159.00 5'/4' DS/DD (Boxes of 6) . . $19.95 
132 Color . $1495.00 1212 Color Composite $299.00 ·Dysan--{)utstandlngly low priced 

Smith Corona: 1 ~03 RGB HI-Res Color $599.00 5'14' SS/DD (Boxes of 10) $31.95 
TP-I Parallel or Serial $ 549.00 Zemth : 5'14' DS/DD (Boxes of 10) $39.95 

Star Mlcronlcs: ZVM-121 17MHZ $109.00 Verbatim: 
New Gemini lOX Improved throughout I Taxan : 5 '/4' SSfDD (Boxes of 10) $23.95 

~
20 CPS, Parallel $CALL Amber $145.00 5'!." DSfDD (Boxes of 10) $43.95 

NEW I JUkl: Princeton Graphics: Elephant Diskettes: 
L Q 18 CPS Parallel $CALL Outstanding color for IBM $CALL 5'/4' SSfDD (Boxes of 10) $22.95 

. , 5 ' /4 ' DSIDD (Boxes of 10) . . . . $29.95 

~ """""""""""" \~ 



~.:r::'~;~~:"::~",~~ ~!~~~L~ 'C~~~U~~ , , , ~ 
Basic and pascal operation complete with datebook software ...... $ 79.00 APPLE SOFTWARE Ram Cards: , 

MBI VIP CARD Continental : Microsoft 16K .... ... . . . S 79.00 
Dual Port Parallel/Serial Graphics Card. .. . . .. . $119.00 The Home Accountant ... $ 54.00 CP/M for Apple: 

Use ASCII Express The Professional 4.0 to simultaneously transfer data Silicon Valley Systems: Microsoft Z80 Card .... . . $269.00 
from modem to printer using the VIP Card. Word Handler .. ... .. . .. $119.00 Advanced Logic ......... SCALL 

ASCII Express (The Professional) . .. ...... . .................. $ 99.00 List Handler ..... .. . .. . $ 65.00 KenSington System Saver. S 69.00 , 
Stoneware: T & G: 

DB Master . . . . . . . . . . . . . $159.00 Joysticks . . . . . . . . . . . . . . S 44.00 
WORD PROCESSING SPECIALS DB Utility 1, 2, 3 ... . . ea. $ 69.00 Select-A-Port ...... .. .. S 44.00 

Online: Vlslcorp: Game Paddles ... ... ... S 29.00 
Visicalc 3.3 .. . . . . . . . . . . $185.00 Kraft: , 

Screenwriter . . . . . . . . . . . . . .. • ..... . ... . ... . .. $CALL Visifiles .. . . .. ... S185.00 Joysticks ........ . .. . .. S 49.00 
The Professional . . . ...... . . ..• . . ....... . . . . ....... ... $CALL Visidex ... . . . . . . . . S185.00 Game Paddles .. . ..... . S 33.00 

Silicon Valley : Visitrend/Plot . . .. . . . .... S229.00 80 Column Cards: 
Format II . . . . . . . . . . . .......... . .. . $CALL Videx with Softswitch .... S279.00 

DRIVES FOR YOUR APPLE 
Mlcrosci: 

A-40: High reliability with 40 data storage tracks ................. $CALL Rana: A-70: Offers exactly twice the storage capacity of the Apple Disk II . . $CALL 
Fourth Dimension: Elite I: 40 track . . . . .. . ... . . . . . ... •. .. . .. ..... . ", . . .. ... .. . . . SCALL 

Elite II : 80 track .... ... ... .. . .. ... . .•• . . . ... ... .... . .. . . ... SCALL With Controller Card . . . . . . . . . . . . . . . . . . . . . . . . . . .. . $CALL Elite III : 160 track . . . .... . . . . . . .. .. . ... . . . . .. . . ....... ...... $CALL Without Controller Card . .. . . ... . . ... . . . . .. . . . . . .. . . .. ..... $CALL 

Product Information & Order Lines: For 24-hourn Days a Week Ordering & Product Information, 

Call "COMPU.LlNE™" our Computer Modem Line (303) 279·2848 or (800) 525·7877 
1.303.279.4218 Customer Service & Order Inquiry Line: (303) 278-8321 

_(f_UI_ld_u_PI_ex_,3_0_0~ba~u_dl __________ ~ ______________________________ L-____ O_R __ D_E_R_D __ E_P_A_R_T_M_E_N __ T_: __ 1_0_1_9_8_lh-rS_I._'_G_o_l_de_n_,_c_O __ 8_0_4_0_1 _____ ~ 
Apple lIe® Commodore 64: 'The personal computer with professional power' , 
Provides these standard Features: Columbia , 
features: , 64K RAM memory 0 P d 
• Typewriter·style , full ASCII • Typewriter style keyboard with 8 function keys ata ro ucts 

keyboard, upper and lower , Advanced color graphics Personal Computer 
case, and auto-repeat feature. • Professional sound and music 

· ~~OJt microprocessor (8-bit • Two game ports .......... . ..... , . , . , , . . . . . . . . . . . . . . . $CALL j .. , 
• 64K bytes RAM memory ....... , . 
• 16K bytesROM, whichincludes NEW ~ I 
~~~~~ Apple-soft BASIC lan- Columbia Portable Computer NEC APC ~ .... 

• Color graphics and sound 'The very personal computer' NEC's finest t'il\W\'\'~'~""':'~l'l! '\ , 
capabilities Featuring : business computer _ . 

• Seven I/O expansion slots Fully IBM PC compatible . 
• Back panel designed for quick only aval' lable at • 128K RAM Featurin~: connecUdisconnect, using D· 

style connectors • 2, 5'/4' half height drives our retail stores. • IBM P Compatibility , 
$CALL • 9" green or amber screen • 16-bit 8088 Processor 

• Thousands of dollars worth of free software ' 8 Expansion Slots 

Bb . , , , , . , . . , . , , ., $CALL ' Two RS232 Serial Ports 
' . I --~~~~~~~~~~~~=':':=-.1---------~===:::=~=-t' Centronics Printer Port 

·i'. I- • Double Density Floppy Disk , 
NOW CARRYING: Controller 

- Panasonic JR-200: ' 128K RAM Standard Memory 

Personal 
Computer 
Features: 
• 64K Memory 
• 2 Tandon TM·100-2, 

320K Byte Drives 
• 1 floppy disk controller 
• 1 color graphics card 
SlimLine drives and hard disk 
drives configurations are availa­
ble upon request. 

Call for pricing 
on aIlIBM® Systems. 

ALL THIS BUILT IN CALL FOR PRICING AND 
• Color/Sound/Graphics INFORMATION ON THE 
• 32K EXTENSIVE SOFTWARE , 
• Auto repeat keys/Function keys/Separate cursor contol pad STANDARD WITH THE 
• Basic in ROM COMPUTER 1 
• Much, much more 

Th"C~;;'~;;;:~;'~e i~NOWOPEN""DO ~~~;;;'::.:: \.' 
7 Days a Week! diSPlay,' 

Product Information & Order Lines : ~cfr~ ~~~;~~~~~~~ , 
expansion slots and Internal fan 

Sat.-Sun, 8 a .m , to 6 p .m . '" 
(Mountain Standard Time) Franklin Ace 12001 

Mon.-Fri. 7 a.m, to 8 p .m . aid c~~117~~~ -";r'I~~~' !;ALL , 

• 

;~;~ ~:~~~r ~O~;~~~~e_~~~~,,, Circle 103 on inquiry card" 

Product Information & Order Lines: (303) 279-2848 or (800) 525-7877 Look for our 
Customer Service & Order Inquiry Line: (303) 278-8321 " Computer-Line" Stores 

ORDER DEPARTMENT: COMPUTER-LINE , Inc • 1019 8th Street· Golden. CO 80401 opening throughout the U,S. 
COMPUTER·LlNE of Denver· 1136 So Colorado Blvd' Denver. CO 80222 Write for our Franchise paCkage., 

TERMS All prices reltee! a 2 go., cash dIscount All goods acknowledged taully on r8celpl by the Customer will be repaired or replaced al our dlscrellnn Customers must call fo~ an RMA number before returning any goods ThiS l ati\\\o\es 
our qUick anendance to taullY goods We reserve the light 10 repair or return to the manufacturer for repair all goods becoming faulty Within the speCIfied warranty penod Any goods (hardware or sohware) returned for restocking are subject 
JJJ a 15° .. restockmg lee at our discretIon The charge for cancellat ion of orders IS 20% at our discretion No returns on software We accept no responsibility for any false cl aims made by manufacturers Pnces quoted for stock on hand and 
subjeCllO change Nllhoul not ice SpeCialists In APO and Internaliona l deliveries Please add 5°0 (minimum $500) fo· shiPPing APO add to all prices 2° 0 for shlppmg (minimum $300) Please allow 10 workmg days plus mall time (If an order 
IS mailed In lor receipt 01 aU UPS delivered goodS 

m """' '" "m","," ""'M"" , 
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PRINTS LIKE A DAISY ... COSTS LIKE A MATRIX. 
Integral Data Systems introduces the 
only low-cost dot matrix printer on the 
market that features MaiseyTM printing. 
Maisey printing is a technique that · 
allows you to produce correspondence­
quality text approaching that of more 
expensive daisy-wheel printers, but at 
much faster speeds. 

How fast? With Microprism Printer'sTM 
dual speed capability, you can output 
at 75cps in correspondence-quality 
and I10cps in high -speed data mode. 
And it also features sharp, high-density 
graphics in an 84 x 84 dpi format. 

You'll get cleaner, crisper output 
than you ever thought possible in a 
single pass. 

Other standard features of the 
Microprism include proportional 

spacing, text justification and, of course, 
software compatibility with our more 
expensive Prism PrinterTM line. 

The Microprism Printer is the 
perfect system mate that can handle 
all of your printing requirements . .. 
it's the best of both worlds. So if 
you've been waiting for the price of . 
daisy-wheel printers to come down, 
or the quality of dot matrix to go up, 
now is the time to check out the 
exciting new Microprism Printer from 
Integral Data Syste"-s. 

Stop in at your local dealer today 
an<l ask for a demonstration. If you 

need the name of the dealer nearest 
you, call us toU-free at (800)258-1386. 

Or write Integral Data Systems, 
Milford, NH 03055. 

MICROPRISM™. ~ Integral Data Systems, Inc. 

Circle 206 on inquiry card. 

Mlcroprism Printer, Prism PrInter and Maiaey 
.... registered trademarkB of Integral Data Systems, 
Milford, NH. 
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New! A solid wood 
Work Center as efficient 

as your computer 

~ 

'he Exeter. the complete computer work center. and also a tall. handsome 
ablnet which conceals work clutter! Finished cabinet Is a ntique (da rk) 
Ine. 62"h x 32"w x 25'V,"d . Also available unfinished In kit form . 

• Fits most computers - • Pull-out shelves for computer 
IBM. Apple. TRS 80. etc. keyboard and printer 

• Paper tray below printer • Adjustable/ removable shelf for CRT 

Call toll-free: 1-800-258-4720 
In New Hampshire: 1-800-552-0320 

Visa. MasterCard, American Express 

leldHouse 
Quality pine furniture for over 35 years 
Dept. BY38. North Conway. N.H. 03860 

o Please send free additional Information. 

Name (please print) 

Address 

= 

ha ndsome a rmoire 
City State Zip 

CIrcle 484 on Inquiry card. 



YOUR QUARTERLY TAXES ARE DUE ON FRIDAY, 
BUT YOU'RE STILL DOING LAST WEEK'S PAYROLL. 

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 . Circle 42 on inquiry card. 

--------------------1 
1 D YES , Send m e more inform ation on The Boss . 

I NAME 1 

I COM PANY I 
I AD DRESS I 
1 CIT Y STATE Z IP I 

I 
PHONE I 
TYPE OF BUS INESS _--:-_________ _ 

I For mo re info rm atio n ca ll to ll f ree: 1-800-531-5483. I 
I In Texas ca ll to ll free: 1-800-252-8184. 1 

~7~ I t?~ I 
I I 
I 

Balcones Computer Corporation I 
5910 Courtyard Drive 

I d Austin, Texas 78731 I 

THE BOSS BUSINESS SOFTWARE PRODUCTS 



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 

370 BYTE August 1983 

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 
monetary advantages. 

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. 

Circle 362 on inquiry card. 

The Soft\Vare Guild
m 

(415)487-5200 
BYTE August 1983 371 



8087 Status-Word Utilities 
The 8087 comparison operations look at the top stack ele­

ment within the 8087 and compare it with some other 
operand or test it (i. e., implicitly compare the top-of-stack 
with 0.0). The 8087 has an internal status word that can be 
accessed (via the FSTSW "store status word" instruction) by 
the 8088 CPU to determine the results of the comparison 
operations. The 8087 status word reflects the overall condi­
tion of the chip. 

It should be made clear at this point that the 8087 NDP and 
8088 CPU do not share registers . You cannot move the con­
tents of an 8088 register directly to the 8087 stack or vice ver­
sa. To move a value from an internal 8088 register (perhaps 
containing a 16-bit word-integer) , you must move that value 
into some temporary location in memory and then load it in­
to the 8087. To examine the internal status of the 8087, you 
must store the status word into memory using the FSTSW 
operation, then move it into the 8088 CPU internal registers 
for testing. 

The main use of the status word is for conditional branch­
ing (i.e. , to test a register or registers and branch to a certain 
code depending on the value of the register or the com­
parison of two registers) . Table 2 shows the different inter-

(2a) 

C3 CO Result 
(Bit 14) (Bit 8) 

0 0 ST is positive and nonzero 
0 1 ST is negative and nonzero 
1 0 ST is zero (+ or -) 
1 1 ST is not comparable (i.e., it is a NAN or 

projective 00) 

(2b) 

C3 CO Order 
(Bit 14) (Bit 8) 

0 0 ST> source 
0 1 ST< source 
1 0 ST= source 
1 . 1 ST?source 

pretations of the 8087 condition-code bits of the status word 
for the three comparison instructions; NAN means "not a 
(valid) number. " Condition-code bits CO through C3 are bits 
8, 9, 10, and 14 of the status word. 

Listing 3 contains four subroutines that provide access to 
the 8087 status word and return to the user some indication 
of the internal state of the 8087. These routines are a great 
help in debugging programs during software development 
because they provide a "peek" into the 8087. 

The first of the four routines, CHK87, is designed to be ex­
ecuted immediately after an 8087 test or comparison opera­
tion is executed (see FTST and the FCOM variations of in­
structions in table 1). This routine will return an indication of 
whether the comparison/test returned "equal to ," "greater 
than , " "less than, " or "no order. " The condition-code bits CO 
and C3 from the 8087. status word are used as defined in 
tables 2a and 2b to determine these results. 

The EXAM87 routine executes the 8087 FXAM instruction, 
which examines the top stack element. The 4 condition-code 
bits (CO to C3) in the status word are set according to the 
rules set out in table 2c. EXAM87 returns the value (0 to 15) 
under this interpretation of the condition codes. 

(2c) Condition Code 
C3 C2 C1 CO Interpretation 

(Bit 14) (Bit 10) (Bit 9) (Bit 8) 

0 0 0 0 + Unnormal 
0 0 0 1 +NAN 
0 0 1 0 - Unnormal 
0 0 1 1 -NAN 
0 1 0 0 + Normal 
0 1 0 1 +00 
0 1 1 0 -Normal 
0 1 1 1 -00 
1 0 0 0 +0 
1 0 0 1 Empty 
1 0 1 0 -0 

0 1 1 Empty 
1 0 0 + Denormal 
1 0 1 Empty 
1 1 0 - Denormal 
1 1 1 Empty 

Table 2: The 8087 condition codes and their interpretations. Each bit is described in terms of its position within the 8087 
status word. 

Text continued from page 362: 

The rest, explained in the text box "8087 Status-Word 
Utilities" and given in listing 3, give four needed utility 
routines that let the 8088 CPU interact with the 8087 
status register. 

Some things can be done to M8087 to speed up its use. 
First, avoid entering all the comments found in listing 1 
into the M8087.MAC file. This saves both disk space and 
a great deal of assembly time (comment lines slow down 
the assembler) . I have included fairly detailed comments 
in listing 1 for the reader's sake. The version I actually use 
has had all the comments removed for maximum perfor­
mance. 

Another way to speed up M8087 is to remove the 

372 August 1983 © BYTE Publication. Inc 

lowercase support features included in the CHEC~ST, 
CHOOSL4, and INT_SIZE macros . For every 
operand memory type and "ST" use, these macros check 
for lowercase and uppercase versions of the same string. 
This is a nice feature, but it does cost in assembly time . 

Implementing the above suggestions cuts the disk file 
size of M8087 from around 20K bytes to 6K bytes. The 
speedup of the reduced file is dependent on the percent­
age of instructions in the program that are 8087 opera­
tions, but the above modifications can cut assembly time 
by as much as half. 

The IBM Macro Assembler recognizes the "real" con­
stant type. It lets you include a value in decimal scientific 



=== TALMIS/ =§~;-~~World=== 

Sell Your 
Software 

TO MAJOR PUBLISHERS! 
Would you like the opportunity to discuss your 

software or software development skil ls with major 
publishers looking for product and development 
assistance, venture capitalists looking for investment 
opportunities and agents looking for software developers? 
At The Great American Software Contest you can do al l 
that and compete for prizes worth up to $10,000 at 
the same time l 

In addition, you'l l spend the day before the exhibit 
in seminars with software market analysts from TALMIS­
the same people consul ted by IBM, Atari and other major 
companies for information and advice. They'll tell you 
what it wi ll take to sell software yourse lf; how you might 
work w ith an agent; what publishers and ventul'e capita lists 
are looking for; what to watch out for when negotiating 
contracts, how the software market is changing and more 
important se lling tips 

Enter 

THe GIIR"I e811111 t 
111111 II 111111,1 1111 I III 

We've tried to make this conference as inexpensive 
for you as possible. You won't need any fancy booth or 
signs. Curtained booths are available for those with 
top-secret programs. Just bring yourself, your micro­
computer and your unpublished software. The cost 
for you to compete for prizes up to $10,000, learn the 
ropes of software selling and d iscuss your products or 
ta lents w ith publishers, agents and venture capital ists is 
$195 plus $15 for electricity (that's less than it costs us) 
Special hotel rates are available 

Space is limited so call today to enter The 
TALMIS/lnfoWorld Great American Software Contest. 
And get busy on that software - the publishers are 
waiting for you! For more details contact Master 
Plans Conference Management, 111 E. Chestnut St., 
Suite 24F, Chicago, IL 60611: (312) 944-1711. 

Nov. 1-2 
Boston Park Plaza 
Boston, MA 

~meR"1 gC811111 n 111"11111 Illd" 11111 111111'11111 I 

SOrt~lIuRRe 
COnteSt 

One $10,000 Grand Prize 

Five $3000 First Prizes in category 

Five $500 Second Pri zes in category 

Ten $250 Third Prizes in category 

+ $30,000 IN PRIZES 
Affiliates of International Data Corporation 

Circle 377 on inquiry card, BYTE Ausu.t 1983 373 



More on the 8087 
For more information on the 8087 and how it works, see 

the text boxes in this article, the article "The Intel 8087 
Numerics Processor Extension" (April 1983 BYTE, page 
154-in particular, see the text box on 8087 binary arithmetic 
on pages 174 and 175), and Intel Corporation's Numerics 
Supplement to the 8086 Family User's Guide. For more infor­
mation! contact the source below .. 

M8087 on Disk 
A disk containing both commented and uncommented 

versions of the M8087 macro file is available on a standard 
IBM single-density format 5Y4-inch floppy disk. For more in­
formation, contact 

Field Computer Products 
909 North San Antonio Rd. 
Los Altos, CA 94022 
(415) 949-3457 

notation such as "27.24E-2" in your program. It 
assembles this into a 32-bit IBM-format binary real 
number. This is a handy feature and, when used with the 
conversion routines from listing 1, can be used in 
8087-based computations. 

The main task remaining for an assembly-language 
programmer wishing to use the 8087 is to write a couple 
of routines that will convert real numbers into their 

-
1976 1977 1978 1979 1980 1981 1982 1983 

Jan. 52 .75 53 .25 53 .25 53.70 

Feb. 52.75 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 53.25 53 .25 S3.70 53 .70 

May $2 .00 52.75 52.75 53 .25 53 .25 53.70 53.70 

June 52 .00 S2.75 52 .75 53.25 53 .25 $3.70 $3 .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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ASCII (American National Standard Code for Informa­
tion Interchange) equivalents (and vice versa). This will 
let you enter and display real variables from an assembly­
language program. An Intel application note (#AP-113, 
"Getting Started With the Numeric Data Processor") has 
assembly-language routines to do these and other tasks. 

Final Notes 
The bottom line to M8087 is "Is it worth the cost in 

assembly time?" For myself the answer is a hearty yes. If 
using it increased the running time of a program, my 
answer would be different. But a slowdown in assembly 
time is a small price to pay for not having to hand­
assemble each 8087 instruction into its escape sequence. 

We have seen what the Intel 8087 NDP is, what it can 
do, how it fits into the IBM Personal Computer, and how 
we can provide software support for the assembly­
language programmer using the 8087 in the IBM Pc. 
Next month, we will see how to provide higher-level sup­
port so that Pascal user~ can access the 8087 .• 

Acknowledgment 
I would like to thank Brian Van Herp of Intel in Indianapolis for his 

assistance. 

Tim Field (909 North San Antonio Rd., Los Altos, CA 94022) has a 
master's degree in computer science from Purdue University . His ex­
perience includes several years ' work at Digital Equipment Corp . 

1976 1977 1978 1979 1980 1981 1982 1983 

July S2 .00 52 .00 52 .75 52.75 S3.25 53.25 53.70 54.25 

Aug. 52 .00 52 .75 52.75 53.25 53.70 

Sept. 52.75 52.75 52.75 53.25 53 .25 53.70 

Oct. 52.75 S2.75 S3.25 53.25 

Nov. 52.75 $3 .25 5~ . 25 53 .25 53.70 

Dec. S2 .00 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. 
D Check enclosed 

Payments from foreign countries must be 
made in US funds payable at a US bank. 

D VISA D Master Card 
Card # Exp. 

Signature 

-
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THE BUSINESS MANAGERTM 
<~'~~--=-~~~--

A cOrilPlete software solution 
/ " " " 

packaged on ard disk for the IBM®PC 
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GENERAL LEDGER 

ACCOUNTS RECEIVABLE 

r 

BILLING 

INVENTORY 

ACCOUNTS PAYABLE 

PAYROLL 

WORD PROCESSOR - WORDSTAR TlVI 

SPELLING CHECKER - SPELLSTAR TlVI 

FILE MANAGEMENT - MAILMERGE TM 

ELECTRONIC SPREADSHEET- REPORT MANAGER'M 
Application generator plus 3-dimensional spreadsheet w/graphics 

"', 

RELATIONAL DATABASE MANAGEMENT SYSTEM 
MicroRIM TlVI (True mainframe capabilities) 

* All software installed on hard disk , initialized and ready 
to run. 

* Fully menu driven operating environment . 
* General Ledger comes with a chart of accounts and is 

fully interactive with Accounts Receivable, Billing, 
Inventory, Accounts Payable and Payroll . 

* Data may be directly transferred between MicroRIM, 
Report Manager and Wordstar . 

* Unlimited free phone consultation to dealers. 
* 90 days free phone consultation to end users. 
* 1 year warranty on all hardware . 

'., ".. 

THE BUS'INfSS ~M1\NAGERTM 
1420 E. Edinge{-Ave., Suite 115, Santa Ana, CA 92705 ... 

(714)836-3560 . 
.- \. 

IBM is ~ Reg. trademark of IBM Corp . Wordstar, Spell star and Mailmelilje a re Reg . tr;;ldemark~b f MicroPro International. 
Report Manager is a Reg" trademark of Datamensio,n Corp . Prices and specificati9~s subject to change without notice . 

. '., .;-v .. \~ 
Cirore 54 on inquiry card. '\'. '~ ,.., ....... 

ATTENTION DEALERS: 
Call today to find out more 
about our dealer program 
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DESK-TOP 
COMPUTING AT A 
PORTABLE PRICE. 
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What price portability? If you're looking for value 
in a computer, you've probably been thinking portable. 
Think again. How many portables have you seen 
in the airport? On the elevator? How about waiting 
for a bus? Maybe portabIlity isn't the issue at all. 
Maybe what you're really looking for is a good, 
inexpensive answer to your computing problems. 
Without the limitations of a portable computer. 

A simple solution. The Morrow Micro Decision!'" 
A complete, desk-top business computer system with 
all the hardware and software of the most popular 
portable: Including a full size easy-to-read 12" display 

screen that portables will never be able to match. 
And the price? As little as $1590. Complete. 

Expand your options. The Micro Decision is more 
than just one product; it's a product line. With complete 
systems, including software, from $1590 to $2490. 
And Morrow letter quality printers starting at $595. 
Whether you need more hardware, more software, 
or more system, Morrow gives you more. For less. 
Computing without compromise. If you're a busi­
ness person looking for a real computer, call us at 
(800) 521-3493. We'll show you desk-top computing 
at a price you can handle. 

EVERY MICRO DECISION COMES WITH: 
Hardware: Z8OCPU, a parallel and 2 serial ports, 64K RAM, full size smart terminal with detachable keyboard, multiple disk formats, menu-driven 
front end for CP/M. 

Software: CP/M 2.2 Operating System, WordStar word processing with spelling checker, LogiCalc spreadsheet. MBASIC 80, BAZIC. Pilot 
programming languages. 

Model MDl ModelMD2 ModelMD3 
One SSSD disk drive (200 Kbytes) 
$1590 

Two SSSD disk drives (400 Kbytes total) 
+ 

Two DSDD disk drives (768 Kbytes total) 
+ 

Personal PEARL DBMS 
$1990 

Personal PEARL DBMS 
QUEST Bookkeeper* 
$2490 

MORROW. 
The Independent Business Computer 

600 McConnick Street , San Leandro, CA 95477 
(800) 521·3493 (415) 430·1970 In California 

Circle 278 on inquiry card. 

/' 

*37.50 license fee required 

Micro Decision is a trademark of Morrow 
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Progra .... ing Quickies 

Cross-Reference Utility for 
IBM PC BASIC Programs 

by James A. Folts 

After struggling to debug a BASIC program, I finally 
discovered that my problem was a misspelled variable 
name in one line. To BASIC, CLRCSR and CLRSCR are 
as different as black and white. To me, after staring at 
a monitor screen for over three hours, the difference 
wasn't so obvious. A cross-reference listing that organizes 
all labels (variable names) with their corresponding loca­
tions (line numbers) would provide a handy clue to spell­
ing errors. 

In the cross-reference listing, the misspelled variable 
becomes obvious because in most cases the correct name 
corresponds to several line numbers while the mis­
spelled version has only a single reference. Although it 
is possible to define a variable and never use it again, 
the chances of that are slight enough to make this pro­
cedure a useful way to discover spelling errors. 

The cross-reference listing also lets you change variable 
names systematically, check for conflicting or matching 
variable names before you merge two programs, and 
locate all the program lines that call a certain subroutine. 
With all of these applications, a cross-reference listing 
becomes a valuable tool for program development, de­
bugging, and documentation. 

The Program 
To produce a cross-reference listing for BASIC pro­

grams running on the IBM Personal Computer, I wrote 
a program (see listing 1) that scans a BASIC program file 
and builds a list of variable names and the locations 
where they occur. The program then sorts that list and 
writes it to a file. Listing 2 shows a sample run, which 
is a cross-reference listing for the program itself. 
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The program expects a standard BASIC program file, 
that is, one saved without the special A (ASCII­
American National Standard Code for Information In­
terchange) or P (protect) options. The standard save pro­
cedure stores the program in a tokenized format in which 
all reserved BASIC words are represented by tokens, l­
or 2-byte codes. For instance, the RANDOMIZE state­
ment is represented by a single ASCII value of 185. This 
tokenized format saves space because multiple-charac­
ter reserved words are represented by only one or two 
characters. 

All tokenized characters have a value of 128 or greater, 
outside the range of ASCII values legal in variable 
names. Only capital letters, numerals, and the period 
are legal in variable names, and these have values be­
tween 46 and 90. (Variables can be entered in lowercase, 
but BASIC converts them to capitals.) The restrictions 
on legal variable names simplify the work of the cross­
reference program because it can usually just skip tokens 
in its search for valid variable names. Two exceptions are 
the tokens for a remark (ASCII 143) or data statement 
(ASCII 132). In both these cases the program skips to 
the end of the line so as not to confuse words in remarks, 
or literals in data statements, with valid variable names. 

All numbers used in a program-constants, initial 
values, line-number references, and so on-are also en­
coded. For instance, an ASCII 28 code indicates that an 
integer value follows in the next 2 bytes in the file. An 
ASCII 29 indicates a single-precision number in the next 
4 bytes. Other prefixes indicate various types of double­
precision numbers, octal numbers, or hexadecimal 
numbers. 

Text continued on page 384 



The Well-Tempered Cross-Assembler 
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 family 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! Does that 
put us in a league with Bach? You decide 

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 other organizations 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. 

XASM05 .. .. 6805 
XASM09 .. . . 6809 
XASM18 .. .. 1802 
XASM48 . ... 8048/ 8041 
XASM51 ... . 8051 $200 
XASM65 .... 6502 each 
XASM68 . 6800 / 01 
XASMF8 .... F8 / 3870 
XASMZ8 . Z8 
XASM400 . .. COP400 

XASM75 .... NEC 7500 $500 

(Coming soon: XASM68K .. .. 68000) 

Circle 39 on inquiry card. 

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 finally 
cast it in EPROM: 

Text Editor VEDIT -- full-screen text edi­
tor by CompuView . Makes source code 
entry a snap. Full -screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user­
configurable form. 

CP / M-80 version . . . . . .. .. . . $150 
CP / M-86 or MOOS version $195 
(when 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 external 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 HEX or COM files fast 
and easy. 

From $495 depending on cabling and 
RAM installed. 

EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per­
sonality modules . Self-contained power 
supply .. . accepts ASCII commands and 
data from any computer through RS 232 
serial interface . 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 
8751 family socket adaptor . $174 

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 . 

VISA and Mastercard acr:epled . AU popular disc formal S now 
available -- please specify. Prices do not include shipping and 
handling .. call for exact quotes . OEM INQUIRIES INVITED. 

"Trademark of Digital Research. 

AVOCETY 
SYSTEMS INC., 
DEPT. 883-8 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TLX 467210 
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PC Tech Home & Business Computers 
Products Sales & Services 

We Shop The Wholesale Market And Negotiate The Best Price For You. 
We Save You Off The list Price. We Share A Common Goal· To Save You Money. 

Apple ' /I Compatible 48K Computer 
Drive/Controller & Monitor .. $949.00 
Kaypro /I Computer 

Franklin Ace 1000 . call for best price 
Columbia MPC 

Complete System ....... $1679.00 
Computer System . call for best price 
'MAYNARD ELECTRONICS 

'DISK DRIVES 
Mitac Drive 100% Apple Compatible w/case 
cable (dealers invited) $219.00 
Controller Card . . . . $69.00 
16K Memory Card $59.00 
ZBO Card . . . . . . $109.00 
BO Column Card . . . . • . . . $115.00 
TM100·2 DS/DD $239.00 
TM100·4 DS/DD $349.00 
TM55·2 Half Height DS/DD $229.00 
TM55·4 $289.00 
TMB4B·l SSIDD $399.00 
TMB48·2 DSIDD .... . . $479.00 
'WINCHESTER 
5MB For External ...... . . 
10MB For Externat 
15MB For External 
5·114" Slim Line Single Drive 
Dual Drives 
'AST COMBO CARD 
'Combo Plus -256K 

$1379.00 
$1599.00 
$1789.00 

$235.00 
$349.00 

Parallel & Serial Port, Clock Calendar 
WIBattery Back-Up WISuper Spool, 
Super Drive $489.00 
·MegaPlus ·512K 
Parallel & Serial Port, Clock Calendar 
WIBattery Back-Up WISuper Spool, 
Super Drive . . . . . $989.00 

Floppy Disk Controller 
FDC W/Paraliel Port 
FOC WISe rial Port 
Memory Card W/256K RAM 
'PRINTERS 
BROTHER DIW 
HR·1AP .......... . . . . . 
HR·1AS .......... . . . . . 
Tractor ......... • . . . . . . . 
EPSON 
MXBOFT .. .. . . .. . . . . .. . 
FXBOFT .. . ...... . . . . .• . 
MX100FT ....... .•. . . .. 
FX100FT 
'MONITORS 
BMC BM·12 AU 12" Green 
BMC BM·12 AU 12" Amber .. 
BMC BM·1401 RGB W/Cd Cbl. 
DYNAXGM·120GM 12" 
DYNAXAM·121 AM 12" 
T AXAN KG·12N 12" Green 
TAXAN KG·12N 12" Amber 
TAXAN RGB 112" 
AMDEX 12" Green #300 
AMDEX 12" Amber #300 
COMREX CR 5500·12" Green 
COMREX CR 6500·12" Compo 
COMREX CR 6600·12" RGB 

Many More Not Usted 

PC Tech (714) 546-3887 
3742 W. Warner Ave., Santa Ana, CA 92704 

Disc Drive Service Available At LOlli Cost -Quick Tum-a·round 
ADD SHIPPING CHARGES 

$169.00 
$219.00 
$229.00 
$489.00 

$759.00 
$859.00 
$129.00 

$469.00 
$569.00 
$669.00 
$769.00 

$89.00 
$99.00 

$399.00 
$139.00 
$149.00 
$149.00 
$149.00 
$365.00 
$159.00 
$159.00 

$79.00 
$229.00 
$419.00 

- Telephone or Mail Orders Please - Cashier'S Checks. Money Orders. Checks (Allow 10 days). 
COD Accepled. CA Residents Add 6% Sales Tax. Prices Subjecl To Change Without Notice. 
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"We bought and evaluated over $1500.00 worth of 
'C' compilers ... C/BO is the one we use." 

Dr. Bruce E. Wampler, Aspen Software 
author of "Grammatik® 

Full featured C Compiler for CP/M@w •. ~ith ... _~. 
I redirection, command expansion, .... 
execution trace and prOfile, initializers, 
Macro-SO compatibility, ROMabie code. 

CIBO FLOATS & LONGS Adds 32 bit datal ................ ~t 
types to C/80 3.0 compiler. Includes 
I/O and transcendental function lib 

FREE CATALOG Call or write for 16 page booklet 
detailing our programming languages LISP/SO, 
RATFOR, Assemblers, and 25 other CP/M products. 
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Programming Quickies _______ _ 

Listing 1: Source code for cross-reference utility, written in IBM PC 
BASIC. 

REM ........................................................................ . 

-~ . 
REM. 
REM. 
REM. 
REM' 
REH' 
REM' 

CROSS-REFERENCE LISTING UTILITV FOR BASIC PROGRAMS 
FOR THE IBM PERSONAL COMPUTER 

b y James A. Fel t s 

9 REMt 
10 REM' 
11 RE,.,t 
12 REM. 
13 REMt 

Thi 5 p,.-ogralll reads a tokeni zed BASIC program file, find s and sorts , 
all variable names and line references, and li s t s them on a disk 
file. Each na_e and line refer enc e is cross-refer-enced to the 
1 ine ... h ere it appeal""s. 

IBH PC BASIC JUNE 2 b, 1982 

14 REH ...................................................................... .. 
15 REM 
100 REM ............ INITIALIZATION AND DEFINITIONS ........................... . 
110 DIH LABELS (500), LINE. REF'l.. (500). CS (129) 
120 LABEL-NUMBER = 0 : FALSEa:O : TRUE=NOT FALSE : POINTER" 12~ 
130 REM 
200 REM ............ GET FILE NAME OF BASIC PROGRAM .......................... .. 
210 CLS : KEV OFF : PRINT "BASIC CROSS REFERENCE GENERATOR" : PRINT 
220 1 NPUT "ENTER FILE NAME: " . F 1 LENAf1ES : PR I NT 
230 OPEN FILENAMES AS .1 LEN=128 
2 4 0 REM 
300 REM ................... INI TIALIZE INPUT FILE ............................. . 
3 10 FOR 1= 1 TO 128 'set up f i le buffer as an array 
320 FJELD MI, (I-I) AS XS, 1 AS CSCI) 'of 128 Single characters 
330 NEXT I 
3 4 0 REM 
400 REM ...... READ FIRST THREE CHARACTERS OF BASIC PROGRAM FILE ............. .. 
420 Gosue 7000 : IF C< >255 THEN PRINT "NOT A TOKENIZED PROGRAM FILE" : END 
430 GOSUB 4000 'subroutine to get va lue for BAS IC's offset address 
440 REM 
500 REM ....... CONTINUE READING THE FILE: FILL ARRAYS LABELS AND L1NE'Y.. ...... .. 
5 10 REM .............. WITH VARIABLE NAMES AND LINE NUMBERS ................... . 
520 WHILE ADR <>O 'ADR= O ind icates end of program file 
S30 RE M ...... GET LINE NUMBER (A TWO-BYTE INTEGER VALUE) .......... .. 
540 GOSUe 7000 : LOW. BYTE '" C 
550 GOSUe 7000 : HIGH. BYTE = C 
'5bO LINE.NO% = (HIGH.eYTE • 256 ) + LOW.BYTE 
570 LOCATE 10 ,1 : PRINT " PROCESSING LINE NUMBER"; LINE. NO%; 
sso GOSUB 7000 ' get fir s t character after line number 
5~0 REM ...... NOW READ REST OF LINE ................................ .. 
bOO WHILE C< >0 'C"'O i nd i cates end of 1 ine 
bl0 IF C- 143 OR C= 132 THEN WHILE C< >O : GOSlIB 7000 : WEND: GOTO 720 

' remark or data statement --5~:i p to end of line 
620 IF C=20 9 THEN LABEL. NUMBER= LABEL. NUMBER+l : LABELS ILABEL . NUMBER) = 

"FN" : GOSUB 5030 : GOTO 720 'get u ser-def fun ction name 
b 3 0 IF C > J27 GOTO 710 'sk ip any other tokens 
b40 IF (C ) 64 AND C < ~1) THEN GOSUB 5000 : GOTO 720 ' get ",ad abl e name 
b50 IF C=14 THEN GOSUa 6000 : GOTO 720 ' get line numbe r refere nce 
bbO I F C-34 THEN GOSUB 7000 : WHILE C< >34 AND C< >0 : GOSUB 7000 : 

WEND: IF Ca O GOTO 720 : GOTO 710 ' s kip s tr i ng con s tant 
670 IF C"" 15 THEN GOSUB 7000 : GOTO 710 'skip one-byte number 
bBO IF (C > 10 AND COol) OR C=28 THEN GOSUB 7000 : GOSUe 7000 : GO TO 7 10 

' ski p two-byte number th at follows 
b~O IF C=2~ THEN FOR 1"1 TO 4 GOSUB 7000 : NEXT I : GO TO 7 10 

'Sl:lP four-byte number 
7(10 I F C:: 3 1 THEN FOR 1:: 1 TO 8 GOSUe 7000 : NE XT I : GOTO 7 10 

'51: i p 8 - byte number 
7 10 GOSUD 7000 

720 WEND 
730 GOSUB 4000 'begin new I ine; ge t nex t value for off s et addr e'S'S 
740 WEND 
750 REM 
800 REH ........... SORT LABELS AND LINE NUHBERS .............................. . 
B10 LOCATE 12, 1 : PRINT "PROCESSI NG COMPLETE 
8 20 PASS"O 
830 G'Y.."'LABEL- NUHBER 
B40 PASSES= INT(L0(3(G'Y..'/LOG( 2 » 
850 WHILE G%>1 
BbO PASS"'PASS.l 
B70 LOCATE 14 , I :PRI NT "SORTING: PASS ";PASSi" OF " ; PASSES ;" PASSES"; 
BBO SORTEDz FALSE 
S~O G7.=G'1. \2 
~OO WH I LE NOT SORTED 
9 10 SORTE O"'TRUE 
~20 FOR 1%= 1 TO LABEL.NUMBER - G% 
930 IG%- I%.G% 
~40 IF LABELS (n.) <LABEU.( IG%I GOTO 1030 
950 IF LABELS(I%) s LABELSIIG'l..) GOTO 1000 
9 b O SWAP LABEL"(I%),LABELS(IGZ ) 
~70 SW~P LI NE.REF%(IX),LINE .REF%I IG%) 
980 SORTED=FALSE 
9~0 GOTO 1030 
1000 IF LlNE.REF% (1%) =< LlNE . REFi'. I IG'l.) GOTO 1030 
10 10 SWAP L1NE.REF7.(I%) ,L1NE.REF'l.(IGZ) 
10 2 0 SORTEO=FALSE 
10 3 0 NEXT 1% 
10 40 WEND 
1050 WEND 
l ObO LOCATE 16, 1 : PRINT "SORT COMPLETE ••• WRITING FILE" : PRINT 
1070 REM 
2000 REM •••••••••••• CREATE FILE NAME FOR LI S TING ............................ . 
2010 PERPOS '" INSTR(FILENAHE" ...... ) ' f ind PO Siti o n of per iod In filename 
2020 IF PERPOS=O THEN PERPOS'"'LENIFILENAHE'5 )+ l 'If no period, prete nd there IS 
2030 LI STFILE" e LEFT'5IFILENAME", PERPOS- I )+··.CRF" 'create fIl ename for li s ting 
20 40 OPEN LISTF1LE" FOR OUTPUT AS " 2 'open sequentI a l fil e for li st ing 
2(1'50 PR INT " 2, "cnoss REFERENCE LI STING FOR PROGRAM FILE: ";FILENAME" 
20bO PRINT . 2 , " CREA TED AT " ; TIME" ; •• ON ": OATEi-
2070 REM 
3000 REM... ........ WR ITE CROSS REFERENCE TABLE TO FILE ..................... .. 
3010 1 '"' 1 : PR INT . 2 , 
3020 WHILE 1 =< LABEL- NUHBER 
3030 PRI NT " 2, : PR INT 11 2, LABEL"(I ) ; TABIIS); 
3040 CURRENT • LABELS = LABELS (I) : N:: I 
3050 WHILE LABEL"(I) = CURRENT.LABELi-
3060 PRI NT " 2 , USING " 1111111111 " ; LINE. REFi'. I II; 

• • NOTE FOR LINE 3070 : 
' . N ) 3 g ives 40 co l 
•• N ) S 9 1 ves SO c o l 
• • N ) lb glves 132 co l ....................... 

3070 1-= 1+ 1 : N=N+1 : IF' N ) 8 THEN PR INT tl 2 , : PFf INT tl 2 , TABI 18 ); : N"" I 
30S0 WEND 
3090 PR INT tl 2, 'begin n e w line 
3 10 0 WEND 
3 11 0 PR INT . 2 , : KEY ON : BEEP: END 
3 120 RE M 
40 00 REM ....... SUBROUTINE TO OBTAIN BASIC'S OFFSET ADDRESS FOR THI S L INE ...... 
4010 GOSUB 7000 : LOW. BYTE '" C 
4020 GOSUB 7000 : HI GH. BYTE = C 
40 30 ADR = HIGH . BYTE • LOW. BYTE 'not real l y correc t. but addres!:> l !'o on l y of 
4 (140 RET URN 'int erest when ~er o, s o ttll S Will do 
4050 REM 
5 00 0 REM ••••••••• SUBROUT I NE' TO GET VAR I ABLE NAME ............................ . 
50 10 LABEL . NUMBER = LABEL. NUMBER + 1 

Listing 1 continued on page 382 



MAIL-COM'" Software 
Eliminates the 6 

Costliest Steps of 
Business Mail Preparation 

Presenting E-Com. 
Last year the U.S. 

1. No More Addressing 
2. No More Folding 
3. No More Inserting 
4. No More Affixing 
5. No More Sealing 
6. No More Drop Off's 

use upon purchase of MAIL-COM 
software. 

MAIL-COM is the easiest and most 
economical way to do your mailings. 

CP / M, Apple CP/M and other formats. 
Order today. Call 212-734-3875, 
or mail the coupon below. 

Postal Service quietly 
announced E-Com, 

Ii ••• ~~ enabling specially • 1J equipped personal 

And MAIL-COM is compatible rr!!~~!'!~L De e f 
with Database II ™ and Word- 19150 t star ™ if you are equipped with 

~IIIIIIIIIIIII . computer users to 
111(~.~>;@~~\~1 bypass costly manual 
- ----- mail preparation, by 

these programs. If you aren't, Digisoft Computers, Inc. 

electronically submitting their mes­
sages and mailing lists directly to the 
Postal Service via modem. 

MAIL-COM includes a complete 
letter editor and address mainte- Retail Dealer 
nance program of its own. Inquiries Invited 

This high speed computer originated 
mail arrives at its destination within 48 
hours-often less-in an attention­
grabbing blue E-Com envelope. 

Each letter in your mailing can 
be identical or all can contain variable 
insertions. MAIL-COM operates all the 
features offered by E-Com. 

Thousands of Uses. 

Announcing MAIL-COM. If you hav.e. need for ~~~t, economical 
Only from Digisoft Computers. mass mailing capabilities, MAIL-COM 

MAIL COM ' f I ftw puts you and E-Com together. 
- . IS power u so are you Use it for 

can use With your personal computer to , _ ::":."'''''.. ... . ___ ~ (l) 1 new product 
access E-Com. W,th you. pelSonal t g',... ~ announcements 

. computer, a modem and MAIL-COM " ___ ., i+F' invitations to ' 
you can sen~ from 200 to 2000 letters :::'"~'.' . press events, 
per hour for Just 26.~ each. Typed, invoicing, fund 
addressed, folded, mselled, sealed ,.Islng, collection, bulletins to 
and delivered. Compl.et~ . your sales force, new business prospect-

MAIL-COM even ellml~ates the ing, reactivation of customers and much, 
need to use your expensive letterheads much more. Every department in your 
and envelopes. '11 h f MAIL COM 

MAIL COM ' th I ' t t' ft company WI ave use or - . - IS e on y In erac Ive so -
ware available for E-Com operation. It's 
easy to use. No special training is nec­
essary. And since Digisoft Computers 
developed MAIL-COM in accordance 
with U.S. Postal Service speCifications, 
users are guaranteed certification for 

Circle 138 on Inquiry card. 

Don't Delay 
With MAIL-COM you could be saving 
time and money on fast, efficient E-Com 
letters. MAIL-COM software is available 
for the IBM PC, Victor, Alpha Micro, 

Digisoft Computers Inc. 
Attn: MAIL-COM Marketing 
1501 Third Avenue 
New York, NY 10028 

o Yes! I want to eliminate the 6 costliest 
steps in preparing my organization's business 
mail. Please RUSH my MAlL·COM software to 
me immediately. 

I'll need software for: o IBM PC ($195) 0 CPIM ($195) 
o Victor ($195) (specify disk format) 
o Alpha Micro ($495) 0 Other (specify) 
D Apple CPIM ($235) 
o My check or money order is enclosed 
(residents of New York State add sales tax). 
o Charge my 0 Visa or 0 MasterCard: 

Account NO. _____ Exp. Date __ 

Name ____________ __ 

Address __________ _ 

City _____________ _ 

State ________ Zip ___ _ 

Telephone( __ ) _______ _ 

© 1983. Digisoft Computers, Inc. L ___________________________ ~ 
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FULLC 
PCDOS - CP/M-86 - MPM-86 - CCP/M-86 

$100 
• OUTSTANDING PRICE/PERFORMANCE 

"SIEVE" Benchmark 
135 byt es co mpiled - 6144 by tes li nked 
65 sec. compile (d isk) - 11 .5 sec. run (10 it erat ions) 

• FULL DEVELOPMENT PACKAGE 
C Compiler, Assembler, Linker, Li brarian and 
Full Screen Editor 

• COMPLETE IMPLEMENTATION 
FULL K & R - pl us - STDIO LIBRARY 
8087 or Software Fl oat ing Poi nt 

382 

To order specify OS & DISK SIZ E/FOR MA T. 
Calif. residents add 6 Y.% sales tax. 

CWARE 
1607 NEW BRUNSWICK SUNNYVALE, CA 94087 

(408) 736-6905 

PC DOS T rademark IB M - CPIM T radema r k Digi tal Research 
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Programming Quickies ______ _ 
Listing 1 continued: 
5020 LABELSCLABEL.NUHBER) '" CHRste) 'put f l ,.. s t c haracter- In label 
5030 GOSU B 7000 'get second char-acter-
5040 WH I LE (C ) 47 AND C<S8) OR (C>6 4 AND C(9 1 ) OR C"" 4 6 'add legal characters: 

capital leotters, numera l s and the per iod 
5050 LABEL" (LABEL. NUMBER) .. LABELS (LABEL. NUMBER) + CHR t. eel 
50bO GOSUB 7000 
5070 WEND 
5080 IF (C >34 AND C<3.8) OR C-33 THEN LABELS CLABEL. NUHBER) ""LABEL$ CLABEL. NUI'1BER) + 

+CHR'JCC ) : GOSU8 7000 ' get variab le type symbol i f any 
5090 WHILE C .. 32 : GOSUB 7000 : WEND 'ski p over any b l ank s 
5100 IF C: 40 THEN LABELS {LABEL. NUMBER I "'LABEL $ CLABEL. NUMBER I +" (SUB''': GOSUB 7000 

' identify as a subscrip t ed 'IIartable if it IS 
5110 LINE.REFZ(LABEL.NUMBER) .. LI NE .NOZ 'store current l i ne number where thi s 

l abe l appears 
5120 RETURN 
5130 REM 
6000 REM.......... SUBROUTI NE TO GET LI NE NUMBER REFERENCE ...... at .. . ....... .. 
6010 LABEL.NUMBER .. LABEL.NUMBER + 1 
6020 LI NE. REF'l. (LABEL. NUMBER) s LINE.NOZ 
6030 GOSUEI 7000 : LOW. BVTE - C 
6 0 40 GOSUEI 7000 : H I GH . BVTE - C 
6050 LABELto(LABEL . NUMBER) .. SPACE~ (5) 

6060 RSEl LAElEL$ (LABEL. NUMBER) - STRt. «H I GH. BVTE ' 256) +LOW. BVTE) 
6070 GOSUe 7000 
608 0 RETURN 
6090 REM 
7(100 RE M .... SUBROUT INE TO GET ASC I I VALUE FOR NEXT CHARACTER (el . .. ........ .. 
701 0 IF POINTER " 12 8 GOTO 7040 
7020 GET .1 . ref 1 I I buffer 
7030 POINTER:::O 'and reset pointer 
7040 POINTER '" POINTER + I 
7050 C '" ASC(Cf,(POINTER» ' get nex t character ASCII value 
7060 RETUR N 

Listing 2: Sample output from the cross-reference program. 

CROSS REFERENCE LISTING FOR PROGRAM F I LE: DECOOE.O 
CREATED AT 19: 22:59 ON 06-26-1982 

710 

720 

1000 

1030 

4000 

5000 

5030 

6000 

7000 

7040 

ADR 

A5 

C$ <SUB) 

CURRENT . LABEL f, 

FALSE 

FILENAMEt. 

GZ 

HIGH. BYTE 

Ii'. 

IGZ 

LABEL'" (SUB) 

LABEL. NUMBER 

L1NE.NOZ 

L I NE. REF7. (SUB) 

LISTF I L E$ 

L OW. BVTE 

OUTPUT 

PASS 

PASSES 

PERPDS 

POINTER 

SORTED 

TRUE 

630 660 670 6BO 6'0 700 

610 620 640 650 660 

'50 

.40 990 1000 

430 730 

640 

620 

650 

420 540 550 580 610 660 660 670 
680 680 690 700 710 4010 4020 5030 

5060 5080 5090 5100 6030 6040 6070 

70 10 

520 4030 

230 

420 
630 
670 

5020 
5080 

110 

320 320 2040 

540 
640 
6BO 

5040 
5080 

550 
640 
6BO 

5040 
5080 

320 7050 

600 
650 
6BO 

5040 
5090 

6 10 
660 
6.0 

5040 
5100 

610 
660 
700 

5040 
6030 

3040 3050 

120 120 BBO geo 1020 

220 230 2010 2020 2030 2050 

B30 B4 0 B50 B'O B'D 920 

550 560 4020 4030 b040 b060 

610 
660 

40 10 
5050 
6040 

' 30 

620 
660 

4020 
5080 
7050 

3 10 320 320 330 690 b90 700 700 
3 010 3020 3030 3040 305 0 3060 3070 3070 

no 
1030 

'30 '40 .50 .60 970 1000 10 10 

'30 

11 0 
3030 
5100 

120 
SO l O 
51 10 

560 

.40 

620 
3040 
5 100 

620 
5020 
60 10 

.50 

.40 
3050 
6050 

620 
5050 
bOlO 

'60 

' 4 0 
5020 
6060 

620 
5050 
6020 

570 5110 6020 

9 70 1000 1010 

.50 
5050 

B30 
5080 
6050 

.50 
5050 

920 
5080 
bObO 

'60 
5080 

3020 
5 100 

.60 
5080 

5010 
5100 

1 10 9 70 970 1000 1000 1010 1010 3060 
Si l O 6020 

203 0 20 40 

5 4 0 5bO 4010 4030 b030 60bO 

3040 3070 3070 3070 3070 

2040 

B20 B60 B60 B70 

B40 B70 

2010 2020 2020 2030 

120 7010 7030 7040 7040 7050 

BBO .00 ' 10 980 10 20 

120 ' 10 

320 
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Programming Qulckles· ________________________ _ 

ASCII VALUE 
(DECIMAL) 

SIGNIFICANCE 

J 

5 
0 92 \ 43 98 \ 27 139 

END 
17298 7010 IF LINE 

~
~N 

NUMBER 

END PREVIOUS LINE 

32 80 79 73 78 84 69 82 

1'> P 0 I N T E R 

32 

1'> 

232 

< 

'----' 
TOKEN 

32 

"Ii 

15 128 32 137 

"Ii 
GO 

128 TO 

'----' '----' 

\ 

TOKEN 

SINGLE-BYTE 
NUMBER 
FOLLOWS 

32 

"Ii 

14 128\ 27 0 

END 
7040 LINE 

~ 

\.... STATEMENT 
NUMBER IN 
NEXT TWO 
BYTES 

\ 
J 

Figure 1: Tokenized format for line number 7010: 7010 IF POINTER < 128 GOm 7040. 

Text continued from page 378: 

The program skips over all coded numbers except 
those prefixed by an ASCII 14. This code signifies a 
2-byte number that is a program line-number reference, 
following a GOTO or GOSUB, for instance. The cross­
reference listing program treats line-number references 
as labels and lists all lines referenced by other lines. This 
can help you find all the places in a program that call 
a certain subroutine. 

How It Works 
The format of the lines in a tokenized program file is 

shown in figure 1. The first 2 bytes are the BASIC offset 
address to the next program line. Our only interest in 
it is when it is 0 because a 0 offset signifies the end of 
the program. The next 2 bytes contain the line number, 
with the least significant byte first. These are followed 
by a series of bytes, including tokens, coded numbers, 
and variable names, up to the end of the line, indicated 
by an ASCII value of O. 

The approach of the cross-reference utility, then, is 
very simple. It makes a note of the line number being 
scanned at the moment, then skips over tokens and en­
coded numbers, looking for variable names and ref­
erences to other program lines. When it finds the begin­
ning of a variable name, it builds the name, character 
by character, until it comes to an ASCII code that can't 
be part of a variable name. If the variable has been ex­
plicitly typed (marked by a $, #, !, %), that character is 
added to the end of the name. If the variable is 
subscripted, then "(SUB)" is added. Once complete, the 
variable name is stored in an array; the line number 
where it appears is stored in a parallel array of line 
numbers. 

Once the entire program file has been scanned, the 
label and line-number arrays are sorted using a Shell 
sort. Then they are written to a disk file. 

The only real problem is that all the scanning and sort­
ing takes time. The program took nearly 7 minutes to 
process and sort labels for its own 145 lines and 245 label 
references. For a smaller program (123 references and 133 
labels), it required 3 minutes 45 seconds. You can get 
a modest increase in speed of about 5 to 10 percent by 
eliminating comments and consolidating statements in­
to one line where possible. This will have the greatest 
effect in the WHILE loop beginning at line 600 and the 
sort routine beginning at line 800. 
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Be Wary 
In order not to slow the program down further, I kept 

it as simple as possible. Because of this, a few bogus 
variables may creep into your listing. These are words 
used as part of BASIC statements that are not tokenized. 
They include the following: ALL in a CHAIN statement, 
BASE in an OPTION BASE statement, B or BF in a LINE 
statement, R in a LOAD statement, AS in a FIELD or 
NAME statement, and AS, APPEND, or OUTPUT in an 
OPEN statement. None of these is a reserved word, and 
they are therefore not tokenized. Thus, if you use them 
in a program, the cross-reference utility will treat them 
as variable names. Note that both AS and OUTPUT ap­
pear in listing 2. 

The cross-reference listing is written to a sequential 
disk file, which may be read later. The file name for the 
listing is the file name of the program file with an ex­
tension of CRE If the original program file were 
MYPROG.BAS, the listing would appear on file 
MYPROG .CRE To display the listing on your monitor, 
you first need access to the DOS (disk operating 
system)-execute SYSTEM from BASIC. When in DOS, 
execute TYPE MYPROG.CRE If you want a hard copy, 
press the Ctrl and PrtSc keys simultaneously prior to ex­
ecuting the TYPE command; the listing on the monitor 
will then be output to the printer. 

Modifications 
The output is formatted for an 80-column screen or 

printer as the program appears in listing 1. To format 
for a 40-column screen, change N > 8 in line 3070 to 
N > 3. To format for a 132-column printer width, change 
it to N> 16. You may also want to redimension the ar­
rays in statement 110. They are large enough for modest 
programs, but larger programs with more references will 
need more space .• 

James A. Folts is an assistant professor of journalism at Oregon State Univer­
sity, Corvallis, OR 97331. 

Author's Note: The slawness of this utility is primarily due to the slowness 
of the BASIC interpreter. The author has an object-code (compiled C) ver.sion 
of this algorithm that runs about 10 times faster than the BASIC ver.sion. 
Both copies are available on disk for $15. Contact James A. Folts, 755 SW 55th, 
Corvallis, OR 97333. 



Can you tell the IBM 
from the Transtar 1307 

A 

Letter quality 
standard of 
the industry 

5x magnification 

One of these two print samples was generated by an IBM 
Selectric II : the letter quality standard of the industry . 

The other was generated by the new Transtar 130 letter· 
quality pr inter. 

Transtar 
P.O. Box C-96975, Bellevue, WA 98009 

IBM IS a t~'!ll~ll!rl!d trademark o! InlcrnahUlldl BUSlflCSS Machines. I"e . 

Circle 395 on Inquiry card. 

B 

Letter qua 1 i ty 
standard of 
the industry 

5x magnification 

A nd print quality is just the beginning! The 
new Transtar 130 daisy wheel printer is 

also plug-and-go compatible with the best-selling 
word processing packages! It features bidirection­
al printing, superscript, subscript, underlining and 
a true boldface. Retai I price? Only $895. 

Quietly producing copy at 18 cps Shannon text 
speed, the Transtar 130 also features a unique 
autoload button to make printing on letterheads 
a breeze! Three new daisy wheels have just been 
made avai lable for the 130 from your dealer: 
letter gothic (shown), script, and a 15-pitch 
"gothic mini"- perfect for printing spreadsheets 
to fit on one page! 

Offering an end-user warranty period of a full 
six months, the Transtar 130 is an extraordinar­
ily reliable machine. Its minimal failure rate runs 
less than 1 %, but if your 130 should ever need 
repair, a nationwide network of authorized 
Transtar service centers stands ready. 

Have you decided yet whose type is whose? 
If you picked A ... You picked Transtar. The 
new standard for letter quality printing. 
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Curious Coordinates for 
Computer Graphics 

An elliptical coordinate scheme makes it easy to represent figures 

Plotters and dot-matrix printers 
that can handle graphics usually use 
x,y coordinate systems, or Cartesian 
coordinates. Yet universal and useful 
as those systems are, they are not 
always the best choice for all plotting 
tasks. Some figures can be much 
more easily specified in other coor­
dinate systems. 

The roses in figure I-one with 
three and the other with seven 
petals-are a good example. The 
equations that describe them are 
much more simply written in polar 
coordinates than in x,y coordinates. 

by Roger C. Millikan 

Perhaps more important is that, 
when polar coordinates are used to 
represent the roses, the integer 
multiplying T in the equation cor­
responds to an obvious feature of the 
resulting curve: the number of petals. 

The role that coordinate systems 
play in graphics is analogous to the 
role that languages play in program­
ming. Although a computer has a 
machine instruction set, the instruc­
tions are inconvenient for general 
use; therefore, high-level languages 
are set up to ease the task of specify­
ing solutions to problems. Similarly, 

Figure 1: Three- and seven-leaf roses. In Cartesian coordinates, the equation for the three­
leaf rose is x4 -3x2y+2x2y2_y3 +)/=0. In polar coordinates, the equation becomes r=sin(3T) . 
Can you guess the seven-leaf rose equation? 
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a plotter'S x,y coordinate system is 
seldom convenient to use unless it's 
scaled to match a particular problem. 
You must therefore define a new and 
more appropriate coordinate system 
to match the problem at hand. And 
just as a compiler maps a high-level 
source language into a computer's in­
struction set, you can use a sub­
routine to map a coordinate system 
into a plotter's coordinates. 

Conversion Becomes Easy 
The idea of using a subroutine to 

convert to x,y coordinates is simple, 
yet it gives you a lot of freedom. Polar 
coordinates may have seemed dif­
ficult to work with when you were in 
school, but programs running on cal­
culators or computers have eased the 
conversion between polar and x,y 
systems. Given this ease, why stop 
with polar coordinates? Perhaps you 
can generalize them in interesting 
ways. Or maybe you'll discover sys­
tems that will make it easy to pro­
duce interesting graphics. All you 
need is the appropriate conversion 
subroutine for any set of coordinates. 

Not surprisingly, symmetries in 
any coordinate system are reflected in 
the kind of curves that are easy to 
draw or specify. An Etch-a-Sketch, 



for 
8080, Z80, 6809 

and 8086 

Gives your application a head start 
Save time and money in the develop­
ment of your product or system by 
using AMX, the software executive 
with proven, fault-free operation. 

SIMPLE OPERATION 
You divide complex control pro­

grams into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
This allows tasks to be written and 
tested separately and then combined 
to form a reliable, finished system. 

AMX supeNises the orderly execu­
tion of these tasks, assuring that the 
most important jobs always get done 
first. Tasks appear to be executing 
simultaneously. It's almost like having 
a separate CPU for each task! 

HARDWARE INDEPENDENCE 
AMX does not require a particular 

hardware configuration. You contro l 
your environment. You pick the I/O 
method. You decide the preferred in­
terrupt seNice technique for your sys­
tem. AMX wi ll support you on the 
microprocessor of your choice. 

AMX is fast, compact, and ROMable. 
The AMX nucleus, less than 1400 bytes 
in size, features multiple task priorities, 
intertask message passing with prior­
ity queuing, external event synchroni­
zation, and inteNal timing. 

Support modules provide extended 
memory management, buffer control 
and resource al location. Fast, re­
entrant integer and floating point math 
libraries are also available. 

AMX is a trademark at KADAK Products Ltd. 
CP/M is a trademark at Dlgi tat Research Corp. 
zao is a trademark 01 Zdog Corp. 

AMX interfaces support programs 
written in C, PASCAL, PUM, FORTRAN 
and assembler. 

Access to CP/M@ disk files in real 
time is possible using the AMX I/O 
SupeNisor. 

COMPLETE DOCUMENTATION 
We deliver AMX source on diskette 

to permit AMX to be moved to the soft­
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 

HOW TO ORDER 
A specification sheet and price list 

are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, Z80, 8086 
or 6809 processor). -Add $25 for post­
age and handling outside USA and 
Canada. The standard 8080/Z80 AMX 
Multitasking Executive package, in­
cluding source code, is $800. Sup­
port modules and interfaces are avail­
able separately. 

AMX is the choice of professionals 
the world over. Make it yours, today. 

KADAK Products Ltd. 
206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J 1Y5/Phone: (604) 734-2796 Telex: 04-55670 
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for example, is great for drawing rec­
tangular buildings, but did you ever 
try to draw a circle on one? Using 
polar coordinates, on the other hand, 
makes it especially easy to represent 
circular figures. You can, in fact, tailor 
the type of coordinates to suit any 
given purpose. If you want to draw 
elliptical figures, why not use an 
elliptical coordinate system? 

Coordinate Systems with 
Parameters 

Polar coordinates are based on the 
circle, the limiting form of an ellipse, 
where the distance between the two 
foci becomes zero. This fact suggests 
a natural generalization of polar coor­
dinates: a system, which could be 
called elliptical polar coordinates of 
scale C, based on confocal ellipses in 
which each focus is a distance C from 
the origin. The variable C, a param­
eter of the coordinate system, is 
specified by the user. If possible, the 
system should be set up so that it 
becomes the standard polar­
coordinate system when C = O. Then 
the conversion subroutine can pro­
vide conversions for a range of coor­
dinate systems, including familiar 
ones. 

Such a system is shown ip figure 
2b. The coordinates of a given point 
are Rand T. In polar coordinates 
(figure 2a), R represents the radial 
distance from the pole to the point. 
The corresponding quantity in the 
elliptical system (figure 2b) is half the 
sum of the distances from the point 
to the two foci. The elliptical system's 
angle T is analogous to the polar 

(2a) 

angle T. This is best seen in the plot­
ting of constant coordinate lines as 
shown in figure 2. In figure 2b, where 
C=400 (i.e., each focus is 400 units 
from the origin along the x-axis), the 
ellipses are obtained for different 
constant values of R, while T goes 
from a to 211" radians. The lines that 
appear as hyperbolas result from set­
ting the angle T to different constant 
values and, for each value of T, in­
crementing R from its lowest possi­
ble value (R = C) to higher ones. The 
conversion subroutine maps the grid 
of lines produced onto the normal 
rectangular grid of x,y lines that plot­
ters use. 

An Etch-a-Sketch is great 
for drawing rectangular 
buildings, but did you 

ever try to draw a circle 
on one7 

This coordinate system depends on 
the parameter C. But what happens 
if you let that parameter become zero 
or, on the other hand, very large? The 
C = 0 case is shown in figure 2a, 
where, as expected, the resulting 
coordinate grid is that of standard 
polar coordinates. Polar coordinates, 
then, are a special case of our more 
general coordinates. Perhaps more 
surprising is the case where C 
becomes large. Figure 2c depicts the 
grid that results when C = 10,000. In 
a small region near the origin, the 
grid appears rectangular. It is linear 
in the x direction as T increases but 

(2b) 

nonlinear in the y direction as R in­
creases. Thus the elliptical system qm 
smoothly transform rectangular-type 
coordinates to polar types. 

By choosing a particular value for 
the parameter C, a particular instance 
of elliptical coordinates is selected. Yet 
C can also be treated as a variable in 
a computer-graphics program, and 
you can use this modulation of the 
coordinate system to produce special 
effects. For example, consider the rose 
with five petals that has the polar 
equation R = 1000cos(ST). In the ellip­
tical polar system of scale 400, the rose 
becomes a stylized stick man. And by 
redrawing him for C = 300, 200, and 
100 (figure 3), we take him through 
his exercises. 

The BASIC program in listing 1 
provides the conversion subroutine 
from these elliptical polar coordinates 
of scale C to Cartesian coordinates. 
A simple conversion, it needs little 
explanation. In it, the variable R can­
not be less than C. In the polar case, 
this requirement corresponds to that 
of the radial distance from any point 
to the origin being positive. Mathe­
matically, this restriction prevents the 
square root in the conversion from 
becoming imaginary. Should you call 
the subroutine with R < C, the 
minimum possible value, R = C, is 
used to generate the x,y coordinates. 
Handling an error condition this way 
permits the plot to proceed without 
being hampered by error messages. 
And to avoid corrupting further com­
putations, the original value of R is 
maintained upon exiting the subrou- _ 
tine. 

(2c) 

Figure 2: Elliptical polar coordinate grids for different values of the scale parameter C. In (2a) , C=O, in (2b) , C=400, and in (2c) , C=10,OOO. 
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EXPENSES CUSTOMER 
LIST INVOICES PRODUCT 

LIST TIME LOG 

FIELD [OmPRnlon" 

,,-----~ 
~~---- ... 
GENSOFT 
CORPORATION 

if you have any doubt, send it back to us with the disk seal intact for a full refund . 

Available for CP/ M-80 and CP/ M-86 " operating systems: MS-DOS version available third quarter 
1983. Special Osborne 1 version is customized for smaller screen s. Please specify computer make/ 
model and disk form at. Include street address for UPS deli very within 3-6 weeks. VISA, Master­
charge, C .O.D . and personal or business checks accepted. Dealer inquiries welcomed. 
CP /M an d C P/M-86 Fi re reO lste red tr<ld emarks o f Di g ita l Research : Fi eld Compnn lOn is a trademark o f Gensol t Co rpora tio n 

Gensoft Corporation, an affiliate of Godbout Electronics, 
2363A Boulevard Circle, Walnut Creek, CA 94595 - (415) 930-9330. 



Jumping jacks 

Figure 3: The result of changing the coor­
dinate system parameter. 

Additional 2-D and 3-D 
Coordinates 

The elliptical polar system dis­
cussed here is just one example of a 
coordinate system that serves a 
specific purpose. Many other two­
dimensional curves could serve as a 
basis for coordinate systems. The in­
tersecting sets of logarithmic spirals 
in the seed arrangement of sun­
flowers is one interesting possibility 

Listing 1: This BASIC program serues as the subroutine for converting elliptical polar coor­
dinates of scale C to Cartesian types. 

1000 
1002 
1004 
1006 
1008 
1010 
1012 
1014 
1016 
1018 
1020 
1022 
1024 
1026 
1028 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 

SUBROUTINE CONVERTS ELLIPTICAL POLAR COORD 
OF SCALE 'C' TO CARTESIAN X,V COORDINATES. 
'C' IS DISTANCE FROM ORIGIN TO EACH FOCUS. 
FOR C=O, COORD. BECOME STD POLAR COORD. 
POINT IS peR, T) WHERE 'R' 'IS RADIAL DISTANCE 
'T' IS POLAR ANGLE IN RADIANS. IF R<C, THE 
CONVERSION USES R=C (IN THE POLAR CASE THIS 
MEANS THE RADIUS MUST BE POSITIVE). 

G = R 
IF R >= C GOTO 1024 
G C 
X = G*COS(T) 
V = SGR(G*G-C*C>*SIN(T) 
RETURN 

that would differ completely from 
polar or rectangular systems. Once 
you've developed a conversion sub­
routine, you can try old plotting pro­
grams using the new coordinate sys­
tem-often with surprising results. 

Three-dimensional space offers 
even more freedom for coordinate ex­
plorations. Helical systems and 
toroidal systems are possible. Of 
course, you'd need a way to depict 

the results on a two-dimensional 
plotter ... But that's just another 
subroutine .• 

Roger C. Millikan (5475 Toltec Dr. , Santa Bar· 
bara, CA 93111) is a professor of chemistnj at the 
University of California, Santa Barbara. His interest 
in computing dates back to a $1 million machine­
the GE225 running Dartmouth BASIC-one about 
as powerful as the Z80 microcomputers of today. 

The Latest Rage! 
".--i5l)-----........ 
ComilUti:=ltcCl-ni-C 

We have in-stock the latest 
Computer equipment 
at the lowest prices! 

f)SANVO MBC1200 $1870.00 
WORDSTAR. CALCSTAR. MAILMERGE. 

SPELLSTAR.INFOSTAR. SBASIC. 
CP/M. GAMES. TELECOMMUNICATIONS. 

AND UPDATED OPERATING SYSTEMS 

• ALL THE ABOVE PLUS· 
BIT MAPPED GRAPHICS 
AND 640 K DISK DRIVE 

f) SANVO MBC 1250 $2495.00 
DUAL 640 K DISK DRIVES 

(301 )565-0559 DiSCOUNT CENTER FOR: 

• SYSTEMS 
• PRINTERS 
• DRIVES 
• DISKS 
• PERIPHERALS 

COMPUTER DISCOUNT • ACCESSORIES 

P.O. Box 7716 Silver Spring, Maryland 20910 

68000-CPU lor 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 JJs 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 and 128K RAM 650$ 
AP 26 Memory expansion for AP 20 256K RAM 
extendable to 1Mb RAM 720$ 
Prices for Software for inquiry 

iii) cOfililUti~rll:CJ-Jlrc Olper Str. 10 10 II Rose Marie Lane 16 
4800 Bielefeld 14 Stockton. CA 95207 
Tcl. 052I1444032 Tel. (209)473-7473 
West·Germany USA 
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For eve!y'0ne vvho's tried 
to top the MX -80, bad nevvs. 

We just did. 



The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able to top it. Until now. 
FX-80: Son of a legend. 
The new Epson FX-80 is far more than just 
doo-dads added on to last year's model. It's 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it's fast: 160 CPS . And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 
Create your own alphabet. 
With the new FX-80, you aren't limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9xll matrix can be added to the FX-80's 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create "Sally's Gothic" or 
"Tom's Roman" just by downloading and 
modifying standard characters . Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 
Who knows graphics better than Epson? 
Nobody, that's who. And if you don't 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam­
ple, not one, not two, but seven different dot 
addressable graphic modes are program 

The New 
Epson FX-80. 
See it at your 

dealer now. 

selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots­
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-IO personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportionat Elite and Italic 
as well as the more conventional faces you 
get on other printers. 
Hard-to-beat hardware. 
The FX-80 has all the hardware features 
you've come to know and love on the MX 
Series : logic seeking, bidirectional printing, 
the by-now-famous disposable printhead, 
and more. 

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper . . . 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 

Be the first on your block. 
We'd be willing to bet that the FX -80 - like 
the MX-80 - will have its share of imitators. 
Don't be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there . . . ask them to 
show you how it works with our computers. 

EPSON 
EPSON AMERICA, INC. 
COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140. 
Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 
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Technical Forum 

A Gauss-Jordan 
Elimination Method Program 

A flexible routine solves simultaneous linear equations 
by Patrick E. McGuire 

You can often represent a technical problem as a 
system of simultaneous linear equations, forming the 
familiar set of n equations and n unknowns. One com­
mon approach for solving these equations is the Gauss­
Jordan elimination method, which is rigidly systematic 
and straightforward for computer applications. To 
demonstrate, I'll describe a versatile program, which 
does the following, using the Gauss-Jordan elimination 
method: 

1. Given a matrix of coefficients from any arbitrary-size 
system of equations, the program solves for the 
unknowns. 

2. When used in its entirety, the program functions in 
a calculator mode, i.e., coefficients are entered in 
response to program prompts. The unknowns are 
then solved. Also, the determinant of the matrix is 
generated as well as the inverse. The latter is a 
preliminary step for matrix division . The input is 
echoed to a line printer, and, of course, the results 
are printed. 

3. When modified slightly, the program performs as a 
concise subroutine for use in a larger program. in this 
case, the input takes the form of an array supplied 
by the calling program. Output from the subroutine 
is then made available in an extended form of the 
same array. 

The program given in listing 1 is written in Level II 
(Microsoft) BASIC as implemented on the IRS-80 
Model I microcomputer. You should have few, if any, 
problems adapting the program to other machines. 

I'll briefly review the steps involved in the Gauss-
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Jordan elimination method to clarify how you can use 
listing 1. 

The Method 
Any system of simultaneous equations can be repre­

sented in general form as shown in' figure 1a. A square 
array formed by the coefficients of X i from figure 1a 
establishes the coefficient matrix. You append the values 
from the right-hand side of the equations to the array 
to form the augmented matrix, as shown in figure lb. 

You can represent the Gauss-Jordan elimination 
method operating on this augmented matrix in pseudo­
code as shown in figure 2. When you read this pro­
cedure, note that the array is continually altered as the 
various loops progress. Any term labeled "a' in the pro­
cess is the matrix element that remains after all previous 
operations have been completed. After these nested 
loops are performed, the solutions appear in the right­
hand column of the augmented matrix as shown: 

Xl = a{, n+l 

X2 = a~, n+l 
X3 = a~/ tI +l 

Xn = a~/ n+l 

The primes indicate the values derived from the 
numerous divisions, multiplications, and subtractions 
performed in the loops. 

Text cOl1 ti l1 ued 011 page 398 
Listing 011 page 396 
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Listing 1: This version of the program stands alone and can be used in a calculator mode (as defined in the text) to solve linear systems. 

le0 " Pr-·o:=:W'.arrl modlJl02 felt" ' ':",':JILrL i CJn of ~r·bit..r· ilr·~ s i ze-
11 0 :.':I-:.t.E'ff1:. c,f' 1 inear" e ', I. les L.ic.ns . Solution rnet.r.od i s 
120 Gaus s-Jot" 'dan Elinllnat.ion. In addition t.o lrn? 
130 =.c.1L~t.ic:,n vec t.or · thE' matr"i)~ i nverse is also derive-d. 
14121 , --------------------------------------------------- -------
150 Pa"tr'id<, t'k· Gl.~it·,>? 

160 Lafa':le-t.te .. L R ---- 1 98~1 
17121 , -------------------------.. ---.-----.--.- ----------------------
18121 , ---------------------------- ------------------------------
190 .. The fir-'sl sect.ion i s. a ~.I)·.all L~l.i lit.':oI for use in test inS 
200 .. the module- usins he~board drr'.:.'d ent.r~. 1 t. ma,=, a l so be us.ed 
210 ' "as i s " t.o so l ve 1 inear- s';I'::..t.€'ms. 
22e CLS 
23121 INPUT"ENTER l'lATRI " SIZE, ( t-l ;( t, ) , EJHER W;I< 
24121 DIM A(N,N~2+1 ) 

25121 FOR X=I TO N 
26(3 FOR '-1=1 TO N+l 
2713 PR I NT" ENTER ELE~lENT " ; ;':; '-/ 
280 HlPUT A(~: , ,.,') 
290 NEXT '-I 
300 NE)<T :< 
3 1(3 ' End l~t.i 1 i t,y sect. i o n 
320 , --------------------------------------------------------
330 .I' Ex t.end mat.r i x a,...-rd~ fc.,...· in''')>?r-:.e gener-al.ion 
34B 'I=H+I 
35(3 FOR X= I TO t·l 
36(3 1'='-1+1 
370, A<X~~n =l 
380 ~lE)<T :; 
390 .I' End exl.en-:.ion sec·lion 
400 ,---------------------------- --------------- --------
410 .I' Thi -:. ·:'E'c· ti>:tn pr ·i nt..s. input.. and e>~t.endl?d ~r r-· d·::I 

420 LPRINT TAB ( 15) ; "GAUSS--'ORDAt·l ELHlINATlOW 
430 LPRHH TRB >: l::i ) ;" InF·ut. Dal.a Cind Ar·ra~ Set.LJP" 
440 FLAG;:; 1 : .I' SLJF·F ·r·e~.-:. det.erminant. print.ins 
4513 GOSUB 87(3 
460 FLAG;:;0! .I' React. i ',.Jat.e det..ermirtant.. p,..·int.ins 
470 LPRINT: LPRINT 
480 .I' End inPLJt. print.ins sect.icm 
490 ------------------------------------------------------
500 ------------------------------------------------------
510 Begin act.L~al "So lut.ion 
520 .I' -----------------------------------------------------

530 Pi vot. rOly normal iz~t.i on sect. ion: di''') ides b~ t .h e diagonal 
S40 (>ET;:;l: " Init.ialize U-tti' det.errninant. 

With ASCI - The Interface Experts 
ASCI S witc h es can solve your RS-232 

a nd Parallel n e tworking proble m s 
Other companies sell you boxes ... ASCI h as customized 
interfaces. For the sam e price as an off the shelf produc t. 

ASCI can p rovide the serv ice you need to d ev elop a network 
thal works for you. 

ASCI g iv es you the inte rfacing products that enable 
you 10 create. 

• Office Automation Systems 
• Peripheral Sharing Systems 

• Scientific Equipme nt Mix/Matc hing 
• Process Control Ne tworks 

Ca ll ASCI today a nd receive our FREE brochure --
Low Cost Local Area Ne tworking. 

tr-
213-793-8971 

Advanced Systems Concepts, Inc. 
435 N. LAKE AVENUE, DEPT. B 

PASADENA, CALIFORNIA 91101 
TELEX: 701 215 
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5513 FOR R=I TO N 
560 -'=2*~HI 
570 DI'J=A(R, R) 
5ge DET=DET *D IIJ: .' Updat.e det"e,..·minant. 
59B FOR H=I TO J 
6B0 A( R, H)=A(R, H)/DJl.J 
610 NE)<T H 
620 .I' End ""CI\J.I no,..·ma l izat..ion sect.ion 
630 ' ---------------- ------------------------------------
640 .I' t~on-P i ''')ot. ",·ow reduct. i on -:.toc·t. i on 
65(3 FOR :;:.= 1 TO t·l 
660 G"J;:;A(S~ R) 
6713 IF S=R GDTD 710 
680 FOR T=I TO J 
690 A(SI T):;:.A(S .. T ) -A ( R, T ):tlQ 
700 NE)<T T 
710 HEXT S 
720 .I' End ,...·ov.1 ,..·educt.ion sE'ct.ion 
730 .I' ----------------- -------------------------

7413 t·lE;<T R 
7513 -------------------------------------------
760 End of· -;..c. ) ut. i on ·:.e<c·t. i or.s 
770 / -------------------------------------------

780 ' -------------------------------------------
790 " Print hea ding f ·c,r so lution out.put. 
800 LPRINT TRB ( 15 ) ; "Gauss-Jar-dan El iminali o n Resul t.s" 
8 113 GOSUB 870 
8213 FOR P=l TO 6: LPRINT: NEXT P 
830 END 
84B ' 
850 ------------------------------------------
860 .I' Line F"rint.er OUt.F·Ut. -subrc:.ut.ine 
87B FOR X=I TO N 
880 FOR Y= I TO 2*tH I 
890 LPRHH USHlG "#1111.1111"" ;R(X, '-I) ; 
900 LPRHlT" , 
':110 NE:<T 'I 
920 LPRlt-lT 
93B ~IE :<T :': 
940 LPRlt-lT 
95(3 IF FLAG= l GOTO 970 
96(3 LPRINT "DETERmt-lAtH " ;DET 
970 RETURt'l 

THIS IS THE YEAR OF THE HARD DISK. TRADE-IN YOUR 
EXISTING 5 If,' DOUBLE SIDED, DOUBLE DENSITY DISK 
DRIVE ON A NEW 5 If,' WINCHESTER SUBSYSTEM. 
McNEILL WILL GIVE YOU $200 FOR YOUR OLD DRIVE, 
TOWARD THE PURCHASE OF ANY ONE OF THE FOLLOW­
ING HARD DISK SUBSYSTEMS. 
10 MB IMI formatted subsystem 

(2 yr. L TO warranty) . ................... $1849 ~ 
22 MB AMPEX formatted subsystem 

(1 yr. L TO warranty) ... ..... .......... .. $2499 ~ 
44 MB AMPEX formatted subsystem 

(1 yr. L TO warranty) . . ..... ..... . .. .. .. . $3499 ~ 
Hard disk subsystems include Z80 interface card, controller cabi­
net, power supply, cables, and hard disk. Compatible with: 
IBM-PC, Osborne, North Star, TRS-so Model II, Televideo S02, 
Apple with CP/M, Heath/Zenith, any Z80 S-100 System . 
We carry most major brands of memory boards for your IBM-PC 
AST Resea rc h, Persyst, Seattle, Quadram. 
QUADLINK - Apple Software on IBM .. . .. ... . . ... . $549 
We carry most major brands of printers. Here are a few examples 
of our prices: 
Epson FXso (in stock) .. .. . .. . . .. .. ... . .. . . . .. . . ..... $549 
Prowriter 8510Ag .... ... .. . . .. ... .. . . . .. . . . .. ....... $379 
C. Itoh F- I0 . . ..... .... ... . .. .. .. .. ... . ...... . ..... $1199 
Special Departmen t for Universities . We accept purchase orders . 
All prices are F.O.B. El Toro, CA. All prices are subject to change . 

714-768-8114 
Suite lS6 • 25422 Trabucco Rd . #105, EI Toro, CA 92630 

In Europe : McNeill, 138 University St., Belfast, Northern Ireland 
BT7 JjH TELEX 74351 
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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 

Key Fields Per File 7 10 

Number of Files 
Simultaneously ACcessible 2 

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 TheSenslbleSolution. 

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 Senslble 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 O Hanlon 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 [] IS a registered trademark of Ashton-Tate. Sensible Solubon, Sensible SoJutlon Bookkeeper and Sensible Solution M anagement are trademarks of Q 'Hanlon Computer Systems, Inc. 
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(1a) 

, , , a'nXn 

a2l X, + a22X2 + , ' , , , , , , , . . . . . . . . . . . . . . . . . a2nXn 

(1b) 

a" a'2 
a2l a22 ' , 

a3l ' 

, .. , • , • , , . , ' , a3nXn 

, , , , , , ' . ' , , , , , , , . ' • , . . , • ' , , annXn 

a'3, , , , . , . , • , , , . , .• ' . ' . . ' . ' . ,a'n 

. a2" 
, a3n 

, . . . ' •. ,. ' '. '. , ., . . ' . ' , , ,ann 

al,"+1 

a2,"+1 

a3,>1+1 

al,"+1 

82 ,"+1 

a3,"+1 

Figure 1: A general representation of any set of simultaneous equa­
tions is shown in figure la . The coefficient array from the system 
of equations in 1a sets up the solution for Xv Xl' X3, etc., when you 
form the augmented matrix shown in lb by appending the values from 
the right-hand side of the equation to the array. 

for k= 1 to n 
for ;=1 to n 

for j= 1 to (n+ 1) 
au=aja ... when ;=k 

or 
au=aij-(a.)a •• )(a;.). when ;*k 

next j 
next; 

next k 
end 

Figure 2: The Gauss-Jordan elimination method, shown here in 
pseudocode, can be used to solve most simultaneous systems of 
equations. 

a11 a'2 a'3, .. . ... . . ... . . ... , .81,"+1 1 0 0 0 
a2l a22 , .82, >1+1 0 1 0 0 
a3l a32 ' ... ... 83 ,>1+1 0 0 1 "". 0 

an l ' , , , • . , . ' ,an,n" 0 0 ..... .. 1 

Figure 3: Appending the array of ls and Os prior to performing the 
elimination procedure automatically yields the matrix inverse. 
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Text continued from page 394: 

The inverse of the coefficient matrix can also be gen­
erated simultaneously during this routine. To do this, 
the originciJ. array (see figure 1b) is extended to include 
an identity matrix of size n, as shown in figure 3. Then, 
the inner loop of the pseudocode is extended to 

for j = 1 to (2n + 1) 

After the program is run, the matrix inverse is the result 
of the operations performed on the identity matrix. 

The coefficient-matrix determinant can also be concur­
rently derived by taking the product of each term au, 
as it is encountered, while the loops proceed. Call~d 
pivot elements, these terms lie along the diagonal of the 
matrix. 

For additional information on linear systems analysis 
and matrix manipulation in general, see Computational 
Matrix Algebra by David Steinberg (McGraw-Hill, 1974). 

U sing the Program 
Use of the program in listing 1 is straightforward. As 

a problem-solving tool or teaching aid, the entire listing 
as given should be employed. 

Operating as a stand-alone program, the routine first 
asks for the matrix size n of the n x n coefficient array. 
Then, the user is prompted to enter the augmented ar­
ray, element by element. The first entry is element 1,1 
and the last is n, n+ 1. 

After the last data entry, the program adds the array 
extension for generating the inverse, prints the input data 
(with extension), and proceeds with the solution. The 
solution sequence performed next is similar to the 
preceding pseudocode. Finally, the program prints the 
solution array along with the :ieterminant. 

Figure 4 shows a sample run based on the following 
set of equations: 

2XI - 4X2 + 5X3 6 
7XI + 4x2 + 5X3 6 
2XI - 3x2 + 6x3 5 

Note that the solutions 

Xl = 1.443, X2 = - 0.902, and X3 = - 0.098 

appear in the n+ 1 column of the resulting array. In this 
case, the solution vector lies in the fourth column, and 
the determinant of the coefficient matrix given in the 
original first three (n) columns is 61. 

You should use the version in listing 2 when you want 
the program to be a subroutine in a larger program. The 
calling program must have previously filled the array A 
with data and specified the value of N, where N equals 
n of an n x n system. After the equation is solved, the 
main program can extract the solution vector and/or the 
inverse from the extended array. The determinant is also 
available as the variable DET. The calling program must 
include a dimension statement allotting enough space 
for the largest array (n by 2n + 1) to be solved. 
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SB-80 Single Board Computer 

Z-80-A 
64KRAM 
Fully Assembled and Tested 

Size: 16" x 13" 
Same as 2 8" floppy 
drives. Requires: 
+5V 1.5Amp 
+ 5V 1.oAmp 
+12V 1.5Amp 

The S8-80 single computer board along with 1 or 2 8inch disk drives , a power 
supply, an enclosure, and a CRT give you a complete computer system that 
can be used for either business or personal use and will still allow for upgrade 
options (up to 4 floppy dirves, 5 to 40 meg hard disk). 

CONSTRUCTION 

• Computer is fabricated on a single 
printed circuit board. 

• Sockets for all integrated circuits. 
• 50 pin connector allows access to 

system for future expansion . 

PROCESSOR 

• l80A with 4 MHl system clock with 
no wait states. 

MEMORY 

• p4K of 200ns dynamic RAM is stan­
dard .4116IC's. 

• Parity protection is standard . A 
memory error places the system in a 
permanent wait state and lights on 
LED indicator. 

ROM 

• 256 bytes bootstrap 

2 SERIAL 1I0s 

• l80A-SIOIO dual channel chip. 
• Two complete bidirectional serial 

ports with RS232 buffering. Fully 
programmable for Asynch. Bisynch, 
and SDLC. 

• Programmable dual baud rate gener­
ator on board . Selectable baud rates 
up to 19.2kb. Provisions for modem 
supplied clocks. 

• Interrupts or polling under program 
control. 

2 PARALLEL II0s 

• l80-A-PI0 chip. 
• Two complete TIL eight-bit bidirec­

tional ports with extra handshake 
lines . Interrupts or ·pollings under 
program control. 

• Printer support through one parallel 
port. 

COUNTERITIMERS 

• l80A-CTC chip 
• Four separate counterltimers under 

program control. 
Counters can count external events 
and can interrupt or be polled. 
Timers are programmed to interrupt 
or signal an external device after a 
desired time interval. 

FLOPPY DISK CONTROLLER 

• Uses Western Digital 1793 controller 
chip which supports soft-sectored 
formats under program control. 

• Standard IBM - CPIM single den­
sity formats or double density 600K 
bytes per side. Density is selected by 
way of software control ; runs CPIM 
2.2' . 

EXPANSION 

• 50 pin connector bus allows for fu­
ture expansion capabilities . 

OPTIONAL 

• Winchester Host Adaptor board for 
Shugart SA-1000 or Corvus Hard 
Disk. Includes Cables. $236.00 

• SB-80 BIOS is available for $45.00 CPIM' 2.2 modified by S & M Systems to run on a 
single board is available for ................. . . ..... . . . .. . .. . $130.00 

• SB-80 Technical Manual $60.00 

Colonial Data 
16 BIT 
IBM PC® COMPATIBLE 

--

--

• 16-BIT - 8088 Processor 

• 64K RAM (Expand to 256K) • Dual 409 KBYTES 5W' Floppies 

• Runs MS-DOS® Operating System • Includes RS232C Port 

• Total of 5 Expansion Slots 

Additional64K RAM ... .... . ...... . . .... . .... . . . ... $90.00 

• ,',* " • 

~ ," -~,~ 

CABINET KITS 

Metal cabinet with proportionately balanced air flow-con­
vection cooling, AC power cord connector, lighted power 
switch, Fuse assembly, OL65 Dual drive power supply 
(Will also power single board CPU). All hardware included 
to mount 2 8" disk drives. Includes space area to mount 
any Single board computer. Fully assembled and tested . 

SB- ....... ................. . Cabinet Kit $395.00 
SB- . . . .. Bare Cabinet $145 .00 

SHUGART FLOPPY DISK DRIVES 

455 (51/4" DS/DD) Slim . 
801 (8" SS/DD) . 
851 (8" OSlO D) 
860 (8" DS/DD) Slim 

....... $230.00 2/440.00 
.... $385.0021750.00 

.. $485 .00 21940.00 
. .. $475 .00 2/920 .00 

PRINTERS 

Okidata Microline 80 (80 col, 80 cps) ........ $350.00 
Okidata Microline 82A (80 col, 120 cps) .. $450.00 
Okidata Microline 92 (80 col, 160 cps) .. $550.00 
Okidata Microline 93 (136 col, 160 cps) ...... $950.00 
C.ltoh Starwriter 40 (40 cps, Daisy) . . $1400.00 
C.ltoh Starwriter 55 (55 cps, Daisy) . . . $1700.00 

TERMINALS, KEYBOARDS, CRTs 

ADDS Viewpoint Terminal. 
Keytronics IBM Compatible Keyboard. 
"Gorilla" Monochrome Monitor (12") 
Princeton Graphic Systems RGB 
Color Monitor (IBM Compatible) 

. ..... $570.00 
. .. $250.00 
.... $99.00 

. $499.00 

HOWTO ORDER Phone orders using American Express, Visa, MasterCharge, Bank wire transfer , Cashier's or Certified check, Money Order, or Personal Check (allow 10 days to clear). 
Please add 5% for shipping, handling and insurance. Connecticut residents add 7.5% sales tax. All equipment is subiect to price changes and availability without notice . All equipment is 
new and comes complete with manufacturers warranty. Showroom prices may differ from mail-order advertisement. 

• Ito 4 piece domestic U.S. price 

.. 1MB PC is a registered trademark 01 IBM Corporation . 

.. MS· DDS is a registered trademark 01 MICROSOFT . 

.. CP/M is a trademark 01 Digital Research Corp. 
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(4a) 

(4b) 

(4c) 

2,000 
7,000 
2,000 

1.000 
0.000 
0,000 

ENTER MATRIX SIZE, (N x N), ENTER N? 3 
ENTER ELEMENT 1 1 

? 2 
ENTER ELEMENT 2 

? -4 
ENTER ELEMENT 3 

? 5 
ENTER ELEMENT 4 

? 6 
ENTER ELEMENT 2 

? 7 
ENTER ELEMENT 2 2 

? 4 
ENTER ELEMENT 2 3 

? 5 
ENTER ELEMENT 2 4 

? 6 
ENTER ELEMENT 3 

? 2 
ENTER ELEMENT 3 2 

? -3 
ENTER ELEMENT 3 3 

? 6 
ENTER ELEMENT 3 4 

? 5 

Gauss-Jordan Elimination 
Input Data and Array Setup 

- 4,000 5,000 6,000 1,000 
4,000 5,000 6,000 0,000 

-3,000 6.000 5,000 0.000 

Gauss-Jordan Elimination Results 

0,000 
1,000 
0.000 

0,000 0.000 1.443 0.639 0,148 
1.000 0.000 - 0.902 - 0.525 0,033 
0.000 1.000 - 0,098 - 0.4 75 - 0,033 

Determinant = 61 

0.000 
0.000 
1.000 

-0.656 
0.410 
0.590 

Figure 4: The example system of equations given in the text is solved 
here using the program in listing 1. Figure 4a is an illustration of 
the data-entn) process as it appears on screen. Figure 4b is the 
augmented matrix with appended 1s and Os formed from the input 
data. Figure 4c shows the solved matrix; values of the unknowns Xv 

Xv and X3 are in the fourth column in this case. 

Summary 
The version of the Gauss-Jordan elimination method 

described here includes some compromises. For exam­
ple, if any of the diagonal elements (all! a22, a33, etc.) are 

Listing 2: This is an abbreviated form of listing 1, which is intended 
for use as a subroutine in a larger program. 

50131313 
50010 
501320 ' 

5ubt"·ct1,.~t.i ne to perf'or'rn Gauss-Jordan solut..ion 
Clf- ~.imul t.aneol~s 1 irrear equat.ions. The matrix 
i rivers€- and det.er'rft i nant.. are a 1 ,:·e, der i 'Jed ~ 

50030 , ----------------------------------------------------------
50040 Pat.r'ic.<, r'1cGuir'E-
5013513 Lafa" .. LLe, LA --- 1980 
5013613 ----------------------------------------------------------
50070 ,----------------------------------------------------------
5008(1 ./ E)~t..end mal.rix ar'r'a'::I for' in'Jer'~e gener"'alion 
50090 '/=N+ 1 
50100 FOR X~ 1 TO ~l 
S0110 \1::;\'+1 
501213 1~IH2: J~2" ~I+1 

5(3130 FOR K~I TO J 
513140 AC~ , f()~(; 

512115121 IF K~V THE~1 AO<, K)=1 
501 €.B NE:<:T ~; 

50170 t-1EXT )<: 
5018(1 End *>~t..ension s ect.ic,n 

50190 ----- -------------------------------------------------
5020(; ------------------------------------------------------
5021(1 Be::lin act.ual so lut.ion 
513220 --------------------------------------- --------------
59230 .' Pi'Jo t . t··o .... ' nonr.Cil izat..ion sect..ion : divides, b~ t..he- diagonal 
50240 DET=l: " Ini t..i al i::ze the det..erminant. 
50250 FOR R= 1 TO t". 
5132E.0 ,.1=2":1"'1+ 1 
50270 DI 1.J=F1 ( R .. R ) 
~le280 DE1 :::DET:-t!DIIJ: / UF"dal.e determinant. 
50290 FOF, H~ 1 TO J 
5121300 A(R.H )~A(R,H) /DIU 

5133 10 ~IE:<T H 
50320 .' End rOI." nor'mal i:;:~t.ion =,e-ct..ion 
5033 0 / ----------------------------------------------------
50340 .' ~lc'rl-F_'i'Jc,t. rCll . .I r 'e-dLK'lion sect.ion 
50350 FOf.:: 5= 1 TO H 
~,036("j O=R <S. R) 
50370 IF S=R GOTO 50410 
50330 FOR T~I TO J 
5039B R(S,T)=A(S. T)-A(R.T)~Q 
5040(1 IlE:<T T 
504 113 I-lE:·n 5 
5e42B " Erld rei!...! r·educt. i orl -:.e-c·t i on 
~~430 .' ---------------------------- --------------
50440 ~IEXT R 
50450 --------- --- - ------------------------------
50460 " End of' ;:.oh~t.ion :"lI?cl.ion=.. 
50470 .' - - ------------------- ----------------------
504813 " -------------------------------- - ----------
504913 RETURI1 

or become equal to 0, the solution fails. Ways exist to 
overcome this deficiency, but the inverse generation and 
determinant features are destroyed if you use simpler 
methods. There is another method, called the Maximum 
Pivot method, which overcomes the zero-diagonal prob­
lem and retains the other features. However, this pro­
cedure is significantly more complicated and time­
consuming. Fortunately, most physical problems do not 
exhibit the zero-diagonal difficulty .• 

Patrick E. McGuire (102 Duncan Circle, l.Jlftiyette, LA 70503) is a registered 
professional petroleum engineer and assistant district manager of a major oil 
company. 
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BYTE West Coast 

The Future of Software 
Design 

Industry looks to software as the source of the next wave 
of innovation in microcomputers 

Software, after years of taking a 
backseat to hardware, has finally 
come into its own. Today there is 
general acknowledgment of soft­
ware's importance. It is the bridge 
between the machine and the user­
the tool that brings the power of the 
computer to the user. And software 
is defining today's crucial information 
issues. 

Instead of the emphasis of past 
years on building better and more 
powerful machines, the emphasis 
now is on how to harness the full 
power of the existing hardware 
through improved software design. 
The promise is that the existing 
machines could do the job much 
better-more easily, more efficient­
ly-if software were better designed. 

And this promise, in turn, leads 
straight into several key issues that 
are facing software developers today. 
What, exactly, constitutes a better 
design? Of the various approaches 
that software design can take, which 
will be most effective in helping users 
access the full potential of their 
machines? 

Currently software developers face 
five major issues. None has easy 

This month the BYTE West Coast editors 
relinquish their forum to Bill Gates. As chair­
man of the board of Microsoft Corporation, Gates 
directs the efforts of one of the microcomputer 
industry's major software houses and has some 
definite opinions about the arrival of the soft 
revolution. 

by William Gates 
answers. The stand that each of the 
major players in the field chooses to 
take on these issues-and the degree 
to which the ultimate judge, the user 
marketplace, accepts each stand-will 
determine the direction of software 
design. 

A great deal of money will be in­
vested in these choices. The cost of 
developing a fully integrated family 
of applications is enormous. Apple 
talks of investing $50 million to 
develop a complete applications 
family; Xerox views the job in terms 
of hundreds of man-years. Therefore, 
each software developer is going to 
have to take a good hard look at each 
of these issues and make its choice 
with great care. A wrong choice will 
be costly at best; at worst, it could 
spell financial disaster. 

In this article, I'll examine today's 
central software issues, analyze the 
pros and cons of the possible choices 
within each issue, and hazard some 
guesses as to which directions will 
prove to hold the key to the software 
packages of the future . 

Integration 
Integration has been a byword in 

the software industry for some time. 
But the issue here is not superficial 
integration. I am not talking about 
taking various products and calling 
them by similar names. I am not even 
talking about moving the data back 
and forth between the products 
through some sort of low-level 

numeric description, where special 
commands must be given each time 
the user wants to move data from one 
application to another. 

Such an approach, although better 
than no integration at all, presents 
the user with two major problems. 
First, special commands take con­
siderable time and effort, both in the 
initial learning and in their applica­
tion each time the data is to be 
moved. Worse yet, with this type of 
integration, important information 
about the data is lost. Take sales data, 
for example. In a particular applica­
tion, tisers may have described sales 
by time period (daily, weekly, or 
monthly), by sales unit (sales rep, 
product line, or division), and by the 
form in which they want to print it. 
With today's level of integration, if 
they try to move this data from one 
application to another, they general­
ly will lose some of these important 
descriptors. The data will be devoid 
of its full structure. 

The two key features of real integra­
tion, then, are that it must capture all 
data descriptors and it must be auto­
matic. That is, to get two applications 
to work together, there should be no 
need to continually move the data 
back and forth manually. If, for ex­
ample, users need to combine data 
from their balance sheets and their 
income statements to do monthly 
reports, they should be able to 
specify what data they want the 
reports to include and in what format 
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it should be printed. The rest should 
be automatic-graphs, charts, and 
all-without any need to go back in 
and reinput or redescribe the data. 

This is how fully integrated soft­
ware will work. But the big question 
is, how do you get there? Basically, 
two possible approaches exist: either 
build one single application that does 
everything or else find better ways of 
moving data between separate appli­
cations. 

The first approach has a definite 
appeal, in view of the fact that no one 
has yet developed a way of moving 
data between applications in a high­
level form. But there are three signifi­
cant drawbacks to the idea of build­
ing a single applications package that 
does it all. 

First, there is the problem of 
specialized expertise. Even if one 
software developer had the expertise 
to build a complete set of generic 
applications-time scheduling, proj­
ect scheduling, database develop­
ment, electronic spreadsheets, and 
the like-it would be impossible to 
find a single vendor who had the ex­
pertise to build all the necessary ver­
tical applications. And vertical 
packages specific to different profes­
sions or companies are going to be a 
major segment of the software 
market. This need, then, points to 
the importance of developing an ap­
proach to integration that lets dif­
ferent parties with specialized types 
of expertise come in and provide 
specific vertical applications of the 
various packages. 

A second problem with the ap­
proach of developing a single ap­
plication that does it all is that it re­
quires the selection of a single data 
structure. Because a data structure 
that is ideal for one application may 
be clumsy and inefficient for another, 
the net effect of this approach is that 
it compromises individual applica­
tions. For example, an in-memory 
data structure that is well suited to a 
spreadsheet application may be poor­
ly suited for a database package. In 
fact, it may be totally unusable. If 
users want to develop graphs from 
the data stored in all the separate cells 
of a spreadsheet, for example, and 
they have to move the cells around 
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and give a special set of commands 
each time they need graphs drawn 
(or, alternatively, find a macro string 
that will accomplish the same end), 
they are not going to be likely to use 
the application very frequently. 
Clearly, different applications require 
different data structures to make 
them easy to use. 

The third difficulty with the single­
application approach is that the com­
mand structure could easily become 
overstrained. The number of different 
commands and decision trees could 
become a significant problem. 

For all of the above reasons, Apple 
and Microsoft are in agreement that 
the best solution is to have multiple 
products that can easily pass data 
back and forth. This doesn't mean 
that the products cannot be priced as 
a single package, or that they can't all 
be on the screen at one time. But it 
does mean that they will be based on 
qifferent data structures and will use 
different command structures. 

User Interface 
A second crucial decision area fac­

ing software developers today in­
volves the development of standards 
for user interfaces. Developers are in 
general agreement on some of these 
issues. For example, it is generally ac­
cepted that packages should include 
online "help" files so that users can 
immediately call up a piece of help 
text that is designed for the specific 
context in which they find 
themselves. Similarly, menus written 
in standard English and full-sentence 
prompts are generally accepted . 
Visicorp, for example, is moving away 
from the use of coded commands (I) 
and toward the use of English words. 

The big issue today in the area of 
user interfaces is the introduction of 
graphics. To many people, graphics 
implies the drawing of bar charts, 
isometric charts, etc. But the graphics 
issue is, in reality, far broader than 
that. 

The question is how to present data 
on the screen. So far, companies have 
been fairly confined in how they use 
the screen to present data. For a long 
time, they could only put characters 
(and monospaced ones, at that) in 
specific positions on the screen. This 

may not seem like a problem at first 
glance. But stop and think for a 
minute: if every time you went to use 
a piece of paper or a chalkboard you 
had to take little letters and place 
them where you wanted them, 
wouldn't you find this approach to be 
restricting? You might find yourse~ 
using the paper or chalkboard a great 
deal less than you now do, when you 
have the freedom to put arbitrary im­
ages there in any form. 

The new graphic technology, with 
its use of pixels and bit-mapping, is 
bringing this same richness to the 
computer screen. The ability to view 
the screen as a piece of paper and to 
put arbitrary images on it means that 
graphics are going to be used for a 
great deal more than just drawing 
graphs. Icons, for example, tell the 
user what is happening in a much 
more compact and compelling way 
than words. Cursor displays to show 
users their positions are another form 
of visual feedback. For example, 
when users are deleting something, 
the screen could show scissors mov­
ing around the material being 
deleted. Even graphs and diagrams 
will be revolutionized by the new 
graphics technology because the time 
and effort required to produce them 
will be significantly reduced. In fact, 
what the new graphics technology 
represents is a revolution in user 
interfaces. 

The bottom line is that graphics are 
going to be a standard part of all com­
puters. No machine that costs more 
than $1000 will be without a built-in 
bit-map graphics screen. And the 
software analog of that hardware 
statement is that, one year from to­
day, no decent application software 
family, no decent language family, 
and no decent operating system will 
be without extremely high level sup­
port for this type of graphics capabili­
ty. It will be no small task for the soft­
ware developers to achieve this 
graphics integration, but it is a 
necessary task. Furthermore, the 
graphics capability is not going to be 
in the form of add-on packages that 
users go out and buy after they have 
bought their computers: it will be 
part of the definition of the machines 
themselves. As such, it will require 



very high level primitives to allow the 
user to easily access the graphics cap­
abilities. 

As the above observations indicate, 
software developers are going to have 
to agree on some user-interface stan­
dards to allow the full power of this 
graphics revolution to be felt. First, 
they will need to develop some stan­
dards for incorporating the graphics 
capability into the machine. Apple is 
already moving in this direction with 
its development of a strong operating 
system as a foundation for such built­
in features . Second, they will need to 
agree on some high-level operating 
system commands to make the 
graphics capabilities readily accessi­
ble to the user. 

Data-Storage Metaphors 
Selection of the most appropriate 

data-storage metaphor is one of the 
toughest issues facing the software 
industry today. Basically, this term 
refers to the way the user perceives 
the storage of data within the system. 
Take Apple's Lisa system, for exam­
ple, which is supposed to be capable 
of being learned in 20 minutes. 
Learning the spreadsheet application 
is going to be easy only for people 
who are used to working with 
formulas-people who like formulas, 
who understand thein, and who 
understand how they can work 
together in an interdependent 
fashion. A data-storage metaphor 
that is based on placing formulas in 
cells of a spreadsheet is never going 
to be easy for most people to iearn, 
regardless of how the system is 
dressed up with easy-to-remember 
icons, simple English commands, 
and so forth. 

Xerox, on the other hand, uses a 
linear, document-oriented metaphor. 
It includes different types of frames 
(text, graphics, and so fort~), but the 
orientation is still that of a document, 
which is scrolled through in linear 
fashion. 

The direction that Microsoft is tak­
ing is toward a database metaphor. 
We undertook a study within our own 
offices to look at the ways people ask 
about and record data. Our findings 
showed that the data itself is the key; 
people generally take a database ap-

proach in recording and accessing in­
formation. Someone wanting sales 
figures for the previous year, for ex­
ample, would not create a spread­
sheet with empty cells and then send 
it to the accounting department to 
have the cells filled in . Rather, the 
person would start with the data that 
he had and request the additional 
data needed to complete the picture. 

You can see that the metaphor 
question is entirely separate from 
concepts such as graphic icons or 
windows. It is also a much more dif­
ficult issue to deal with. The effort, 
however, will definitely be worth our 
while : it is in this area, more than any 
other, that we can make the break­
throughs that will allow the ordinary 
user to view the computer as simple. 
A software approach built around the 
right metaphor will allow users to 
walk up to the machine, immediate­
ly see the data that they have put into 
the system, and then easily choose 
the applications that will allow them 
to view that data in the formats they 
need-all without having to refer to 
files, spreadsheet cells, formulas, or 
any other complex constructs. 

Tying Personal Computers 
to Mainframes 

A fourth major concern that soft­
ware developers need to address is 
the growing interest in tying personal 
computers into mainframes. Because 
of the significant differences among 
mainframes, this is no simple matter. 
Mainframes-even those made by 
the same vendor-have different file 
handlers, different communications 
software, and different operating 
systems. The IBM 370 alone has at 
least six major operating en­
vironments and, within each of 
those, multiple databases. Creating 
the software that will allow a per­
sonal computer to tie into such a 
machine will not be a trivial task. 

The problem is not simply tying 
two machines together. That has 
already been done: software exists 
that will turn the personal computer 
into a terminal, ignoring its local 
intelligence. 

The difficulty is to create a method 
of tying the two together that will 
allow automatic database querying. 

Users should not, for example, have 
to know JCL (job-control language) to 
access data from the mainframe. Nor 
should they need to learn a complex 
set of command structures. Rather 
they should be able to query the com­
puter for data anywhere in the 
system and have the system itself use 
its intelligence to retrieve that data. 
In fact, the way the data was initially 
described in the dictionary should 
tell the system where to go to get it­
whether to go, for example, to the 
mainframe, Compuserve, or Dow 
Jones. Resolving this software prob­
lem will not be easy, but it must be 
accomplished; the increasing use of 
personal computers in large organiza­
tions makes this a central concern 
today. 

Expanded Definition 
of an Operating System 

An important development that 
you will be seeing in the near future 
is a greatly expanded definition of an 
operating system. Microsoft, for ex­
ample, as the vendor of one of to­
day's most popular operating 
systems, MS-DOS, is planning to in­
corporate an increasingly higher 
number of functions into that system. 
Graphics capabilities, user-interface 
capabilities, networking-all will be 
incorporated into the operating 
system. Instead of these functions be­
ing considered add-on products, they 
will automatically be a part of every 
machine. This means that applica­
tions writers will be able to assume 
that these functions are there and 
design their packages accordingly. 

The Soft World Is Here 
As the above observations indicate, 

the innovation taking place in the 
world of computers today originates 
with software. No longer do you 
need to go out and build better, more 
powerful hardware to achieve pro­
ductivity improvements: you simply 
develop a new software package, and 
people can put it to use immediately 
in their existing machines. The revo­
lution is here-and it is soft .• 

William Gates is chainnan of the board of til e 
Microsoft Corporation (10700 Northup Wa y, 
Bellevue, W4. 98004) . 
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The 8086 An Architecture 
for the Future 

Part 3: Instruction Set Continued 
Program transfers, string manipulations, and processor-control 

instructions are covered 

In the previous two articles, I in­
troduced the 8086 instruction set and 
demonstrated how it began to fulfill 
programmers' needs. Memory 
variables can be designated as the 
destination of most operations, and 
the addressing modes support the 
needs of compilers. In this final part, 
I look at 8086 program transfers, 
string manipulations, and processor­
control instructions. 

Program Transfers 
Instructions are fetched from 

memory using the CS register as the 
segment register and the IP register 
as the offset. The program-transfer 
instructions (see table 1) can change 
the contents of the CS and IP 
registers or just the IP register. 

For example, the JMP (jump) in­
struction does an unconditional 
transfer to the target location. The 
two major forms of JMP are direct 
and indirect. 

The direct IMP instructions have 
three forms: short, near, or far. The 
short and near JMP instructions add 
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by Stephen A. Heywood 

a displacement contained in the in-
. struction to the IP register. Using a 
displacement instead of a direct ad­
dress for these jumps helps the code . 
become position-independent. This 
code can be located anywhere in 
memory because these jumps are a 
displacement from the current in­
struction instead of an absolute ad­
dress. The short form contains a 
I-byte displacement that adds to the 
IF register in order to jump + 127 or 
- 128 bytes from the next instruction. 

The near form contains a 2-byte 
displacement that adds to the IP 
register for jumps within a 32K-byte 
range. It can also be used to jump 
anywhere within the current pro­
gram segment. 

As noted earlier, a segment can be 
as long as 64K bytes. This is due to 
the offset being given by a 16-bit 
register. This addressing method 
makes the segments appear circular, 
as opposed to linear for earlier 
microprocessors. For example, if a 

Mnemonic Description of Operation 

JMP target 
Jcond target 
LOOP target 
LOOPE/LOOPZ target 
LOOPNE/LOOPNZ target 
JCXZ target 
CALL target 
RET optional-value 
INT type 
INTO 
IRET 

Jump to target location 
See table 2 
Loop 
Loop while equal/loop while zero 
Loop while not equal/loop while not zero 
Jump if CX=O 
Call procedure 
Return from procedure 
Interrupt 
Interrupt if overflow 
Interrupt return 

Table 1: The 8086 program-transfer instructions are used to modify the values in the CS 
and IF registers or the IF register alone. 
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HIGH 
JMP START - 4 MEMORY 

modes, to the IP register. This lets 
you use jump tables according to the 
values calculated. Figure 2 illustrates 
the use of an indirect jump on a value 
that has been input from a port to 
jump to a proper routine. 

64K BYTES 
OFFSET 

JMP START -3 

- 2 LOW 

CS L START : 
'--____ ---' _ 1 MEMORY 

The far-indirect JMP uses the con­
tents of a double-word memory loca­
tion, using the addressing modes, to 
load the CS and IP registers. The first 
word transfers to the IP and the sec­
ond word to the CS. 

Figure 1: A near IMP, which is greater than 32K bytes from the target location, uses a for­
ward IMP with a positive displacement; if less than 32K bytes from the target, it uses a backward 
IMP with a negative displacement . 

Conditional-jump instructions 
jump on the status of the 8086 flags 
at the time the instruction is ex­
ecuted. The tested flag conditions are 
shown in table 2. If the condition is 
TRUE, then the jump takes place; if 
the condition is FALSE, then the next 
instruction is executed. All condi­
tional jumps are short jumps. There­
fore, the target must be within - 128 
or + 127 bytes of the next instruction. 
If you want to jump to a farther 
target, you would use the opposite 
condition to jump around a near JMP 
to the target location. displacement of + 5 is added to the 

contents of IF, which contains a hexa­
decimal FFFE, then the IP register 
would contain a hexadecimal 0003 
after the operation. Figure 1 
graphically demonstrates this circular 
concept. Notice that a jump from the 
end to the beginning of the code area 
actually jumps forward instead of 
backward. Because the JMP instruc­
tion is more than 32K bytes from the 
beginning, the shortest distance is 
forward. 

The far JMP replaces both the CS 
and IP registers with the 5 bytes con­
tained in the instructions. This allows 
a jump to the beginning of a new seg­
ment. Modular programming takes 
advantage of this capability. Recall 
that modular programming splits up 
the programming task among several 
programmers and puts the final proj­
ect together using a linker. To transfer 
control from one module to another, 
you would employ a far JMP. 

Another use for the far JMP is after 
a reset. Delivering a reset to the 8086 
causes the following: IP, DS, 55, ES, 
and the flags are cleared; the CS 
register reads hexadecimal FFFF; and 
the remaining registers are left alone. 
With CS equal to FFFF and IP equal 
to 0, the first instruction will be 
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fetched from FFFFO. You would put 
a far JMP to the beginning of the pro­
gram at this location. 

Conditional transfers can be divid­
ed into three categories: signed, un­
signed, or either. Signed-conditional 
jumps look at the Overflow and Sign 
flags; the unsigned versions look at 
the Carry flag. Most of these instruc-

Indirect-near JMP instructions 
transfer the contents of a general 
register or the contents of a memory 
location, using the addressing 

TABLE OW 
OW 
OW 
OW 
OW 
OW 

ERROR 
ROUTINE1 
ROUTINE2 
ROUTINE3 
ROUTINE4 
ROUTINE5 

;This sets up a table of offsets to 
;the printer routine 
;OW means to define as a word 

;This will input from a keyboard at port 0 a value from 1-5 
;in ASCII and jump to the routine for that key. If the key 
;is anything else it will go to an error routine. 

START: IN AL,O 
SUB AL,30 

CMP AL,5 
JBE INRANGE 
XOR AL,AL 

INRANGE: XOR AH,AH 
MOV SI,AX 
SAL SI ,1 
JMP TABLE[SI] 

ERROR: 
ROUTINE1 : 
ROUTINE2: 
ROUTINE3: 
ROUTINE4: 
ROUTINE5: 

Figure 2: Using a IMP table. 

;Get value from keyboard at port 0 
;Subtract hexadecimal 30 to change from ASCII 
;to a value 
;See if value is anything but 0-5 
;If 0-5 then pointing correctly 
;If not 1-5 then make it zero to go 
;to error routine 
;Clear high byte to make word 
;Place in index register to address 
;Oouble value for word indexing 
;Jump to the routine whose offset 
;is TABLE plus SI 

;Routines would go here 





Mnemonic Jump if Condition Tested 

Signed 
JG/JNLE target greater/not less nor equal ((SF XOR OF) OR ZF) = 0 
JGE/JNL target greater or equal/not less (SF XOR OF) = 0 
JLlJNGE target lesslnot greater nor equal (SF XOR OF) = 1 
JLE/JNG target less or equal/not greater ((SF XOR OF) OR ZF) = 1 
JO target overflow OF=1 
JS target sign SF= 1 
JNO target not overflow OF=O 
JNS target not sign SF=O 

Unsigned 
JA/JNBE target above/not below nor equal (CF OR ZF)=O 
JAE/JNB target above or equal/not below CF=O 
JB/JNAE target below/not above nor equal CF=1 
JBE/JNA target below or equal/not above (CF OR ZF)= 1 

Either 
JC target carry CF = 1 
JE/JZ target equal/zero ZF = 1 
JP/JPE target parity/parity even PF = 1 
JNC target not carry CF = 0 
JNE/JNZ target not equal/not zero ZF = 0 
JNP/JPO target not parity/parity odd PF = 0 

Table 2: The conditional transfers jump on the status of certain flags and can only be 
short jumps. 

tions have more than one mnemonic. 
Again, this is to aid documentation 
purposes. 

The conditions of greater and less 
refer to signed values; the conditions 
of above and below refer to unsigned 
values. These conditions should be 
used after you have done a CMP or 
a SUB instruction to ensure that you 
have the right flag conditions. You 
can see the difference between these 
two conditions by an example. If you 
compare the following hexadecimal 
bytes, FF to 00, and treat them as 
signed numbers, you are comparing 
a - 1 to a 0 and determining that FF 
is less than O. But if you compare 
these same numbers and treat them 
as unsigned numbers, you would 
find that 255 is above O. This means 
that the conditional jump that you 
would use depends on how you treat 
the numbers. 

Most programs use some type of 
software loop to perform such tasks 
as adding a value to a group of loca­
tions or a delay. Included in the 8086 
instruction set are three instructions 
to make looping easier. These LOOP 
instructions use the CX register as a 
counter. They decrement the CX 
register and transfer to the target 
location if ex is not equal to zero. 
Otherwise, control transfers to the 
next instruction. Basically, this in-
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struction replaces the following two 
instructions: 

DCR CX 
JNZ target 

Except for one difference, no flags are 
affected by the LOOP instructions. 
Like the conditional transfers, LOOP 
instructions are only short transfers. 
Assembly-language programmers 
please note the following. If you like 
to use LOOP as a label in your pro­
grams, you might get an error from 
the assembler if you try it with the 
8086. 

The two conditional LOOP instruc­
tions are LOOPE (loop while 
equal)/LOOPZ (loop while zero) and 
LOOPNE (loop while not equal)/ 
LOOPNZ (loop while not zero). 
These two instructions have an alter­
nate way of falling out of the loop. 
They decrement the CX register and 
transfer control to the target if CX is 
not equal to zero and the Zero flag is 
set for LOOPE or is cleared for 
LOOPNE. 

The program will fall out of the 
loop if the ex register is zero, or 
prematurely fall out if the Zero flag 
is cleared for LOOP while equal/zero 
or if the Zero flag is set for the LOOP 
while not equal/not zero. Because the 
LOOP part of the instruction does 

The 80186-
The 8086 is a popular microprocessor be­

ing used by hardware designers in many 
different systems. In fact, in varied applica­
tions system designers employ the same 
components. For example, an interrupt 
controller supplies the external interrupt 
type number for multiple interrupts. A 
clock generator furnishes the 8086 and 
system clocks as well as buffering the reset 
and ready input signals. Chip-select logic 
chooses different memory blocks and in­
put/output devices. Often, these devices 
run at different speeds. Therefore, wait­
state generators insert wait states in the 
microprocessor for accessing the slower 
devices. Timers and counters handle the 
timing and counting of events and tasks. 
To transfer data quickly between input/out­
put devices and/or memory devices, DMA 
(direct memory access) controllers find 
widespread use. Chips supply control 
signals and give added drive to the data 
bus. However, all these components take 
up board space, and their interconnections 
make for a complex design and possible 
future problems. Consequently, Intel 
designed and manufactured an improved 
version of the 8086 microprocessor, called 
the 80186. 

The 80186 contains the following hard­
ware on one 68-pin chip: 

.8-MHz enhanced 8086 microprocessor 

.programmable multilevel interrupt con­
troller for as many as five external and 
three internal sources 
.clock generator for internal and external 
clocks 
.programmable memory and input/out­
put chip selects for as many as six indepen­
dent memory blocks and as many as seven 
peripherals 
.three 16-bit programmable timer/ 
counters, two external and one internal 
.two independent programmable DMA 
channels for transfers up to 2 megabytes/sec 
per channel 
.data-bus transceiver for added drive 
.local bus controller for control signals 

These 80186 devices can be addressed in 
the input/output space or in the memory 
space for programming purposes. The con­
trol registers for the interrupt controller, 
the timers, the DMA channels, and the 
chip-select logic are grouped together in a 
256-byte block. The 80186 has one addi­
tional register, the relocation register. It 
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A Lot of Hardware in One Package 
locates this block in the input/output or 
memory space, contains the most signifi­
cant 16 bits of the address where this block 
is located, determines the condition of the 
interrupt controller, and determines 
whether to interrupt if an ESC instruction 
comes in . 

The 8'0186's microprocessor has been 
enhanced for added performance over the 
8086. For example, the 8'086 calculates ad­
dresses (segment + base + index + dis­
placement) in an internal microcode 
routine. The 8'0186 uses a dedicated hard­
ware adder to speed up address calcula­
tions. Also included in the 8'0186 is the 
hardware for 16-bit integer multiply and 
divide to speed up these instructions more 
than three times faster than the 8-MHz 
8086. Furthermore, string manipulations 
have been streamlined by doing the string 
overhead of decrementing ex and check­
ing flags in parallel so they execute as fast 
as the memory can handle them (up to 2 
megabytes/sec). Multibit shifts and rota­
tions execute each shift or rotation at a 
I-bit/clock cycle. 

The 80186 has the same instruction set 
as the 8086; therefore, code written for the 
8086 can run on the 8'0186. Ten additioruzl 
instructions are also included in the 8'0186, 
as listed in table 1. 

For example, you can push an immediate 
16-bit value or a sign-extended 8-bit value 
on the stack. This instruction speeds up 
the previous 8'086 method of moving an 
immediate value to a register and then 
pushing that register on the stack to pass 
an immediate value as a parameter to a 
procedure. 

If you want to save all the general 
registers (AX, BX, ex, DX, BP, SF, SI, 
and DI) at the beginning of an interrupt 
routine to use them in the routine, the 
80186 has an instruction called PUSHA 
(PUSH all) to do all this storage in one in­
struction. Instruction POPA (POP all) 
does the reverse and is used at the end of 
the routine. 

If you want to multiply by an immediate 
value in the 8086, you move it into a 
register or a memory location first and then 
multiply. In the 8'0186, instruction IMUL 
(integer multiply immediate) can multiply 
any 16-bit general register or memory loca­
tion as the source with an immediate 16-bit 
integer (or a sign-extended 8-bit integer) 
and place the 16-bit product in any 16-bit 
general register as the destination. 

For multibit shifts/rotations, you can 

shift or rotate by the count held in the eL 
register for both the 8'086 and the 80186. 
However, the 8'0186 also lets you specify 
the count by an immediate value in t~ in-
struction (e.g., SAL BX,S). . 

String instructions let you mani'pulJzte 
blocks of memory. The 8'0186 has ttoo added 
string instructions (INS and OUTS) Jer 
input/output devices. Instruction INS (in­
put string) stores in memory, pointed to 
by the E5 segment register with DI P,ffSet, 
the block of bytes or words input Jrrjm the 
device whose port address is in the OX 
register. Instruction OUTS (output string) 
outputs to the deVice, whose porlad.(:lress 
is in the DX register, the block of bytes or 
words in memory pointed to by the DS seg­
ment register with SIoffset. You ca,n use 
these instructions with or without a REP 
prefix, and DI and 51 are updated the smne 
way as string instructions. 

Block-structured high-level languages 
(such as Pascal) create a stack /rami! for 
local variables at each procedure level and 
copy pointers to access a previous level's 
variables. The 80186 instruction ENTER 
is used by a compiler to set this up. The 
first operand says how much ' room (in 
bytes) to set aside on the stack for local 
variable space. The second operand eqUals 
the level to determine how many pointers 
to copy to this procedure's stack area. In-

. struction ENTER also follows the conven­
tion of pushing BP and loading BP with 
SP. The LEAVE instruction dges the op­
posite and has no operands. 

The BOUND instruction checks the 
array-index register specified in the in­
struction against a boundary to determine 
whether it is within limits. The array-

... , 

index register is compared with a two-word 
memory block whose offset is in the in­
struction. The first word contains the lower 
limit that the index register can contain, 
and the second word contains the upper 
limit. If this register is out of the bound­
ary, an automatic interrupt type 5 is 
generated. Any general register can be 
specified, but you would usually use BX, 
BF, 51 or DI because they are in the 
addressing modes. 

Notice that a new interrupt type is de­
fined by the 8'0186. Other interrupts are 
also used by the 8'0186 that were previously 
reserved for future use by the 8'086. If the 
8'0186 encounters an undefined op code, an 
automatic type 6 interrupt is generated. If 
an ESC instruction comes in and the 80186 
is not connected to a coprocessor, the in­
struction is normally ignored. But if you 
want to emulate the instruction in soft­
ware, you would set the bit mentioned 
earlier in the relocation register. Then, 
every time an ESC instruction comes in, 
an automatic type 7 interrupt is generated, 
and the return address will poirzt to the 
ESC instruction that caused it. The 
routine would then emulate the ESC in­
struction in software by using this infor­
mation. The timers, DMA channels, and 
external interrupts have interrupt types 
associated with them as well . 

Building on 8'086 experience, enhanced 
hardware functions make the 8'0186 a much 
improved microprocessor for hardware 
designers because of its reduced component 
count and interconnections. These ad­
vanced features help speed up the execu­
tion of software. The added instructions 
provide additional programming benefits. 

Mnemonic Description of Operation 

PUSH immediate 
PUSHA 
POPA 
IMUL dest, source, immediate 
Shift/rotate dest, immediate 
INS 
OUTS 
ENTER stack-frame, level 
LEAVE 
BOUND reg,boundary 

PUSH immediate data 
PUSH all general registers 
POP all general registers 
Integer multiply immediate 
Shift/rotate destination by immediate count value 
Input string using OX for port 
Output string using DX for port 
Enter procedure 
Leave procedure 
Check array against boundary 

The 80186 has 10 additional instructions added to its 8086-based instruction set for 
added software capabilities. 
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COMPUTERS 
Kaypro ......... .. .... ...... ......... CALL 
Superbrain 00 64K OS DO ., .......... $2250 
Franklin Ace 1000 ..................... $1059 
NEC APC 128K, 

I drive, monochrome .. .... .......... $2200 
Columbia PC . . ............ .......... . CALL 
Eagle I I 64K DS DO wl software . ....... $1795 

PRINTERS 
Cables made to your order .... . . ... •... CALL 
Gemini lOx ... .... . .. ...... . .... .... ... . $329 
Gemini 15x.· .............. .. .. .•.• . ..... $535 
Okidata 92 . . ...............• ... ....... $529 
Diablo 620 .... .......... .. . ...... ..... $952 
Mannesmann Talley 160L 

10" carriage wl tractor .. . . • . •. ....... $659 
Mannesman Talley 160L 

IS" carriage wl tractor . .......... .... $661 
Daiseywriler 

17cps letter quality 46K .. $1 I 49 
IDS Prism 60 ......... .. ... $1015 
MicrobuHer 64K stand alone .. ... ... .... $290 
IDS Prism 13iSprint, 3.4K Buffer ... . ... $1179 
IDS Prism 60 . ........ .............. $1015 
Microbuffer 64K sland alone . ...... . .... $290 

MODEMS 
Hayes 300 baud ......... .............. $219 
Hayes 1200 baud ............ ....... ... $509 
Novalion J Cat .. .. .............. . .. . . $125 
Novalion Smart Cal ... . $190 

MONITORS 
Princeton Graphics RGB .......... . .... $599 
BMC Green ........... . ............... $65 
Amdek Amber. .. . . . . ...... $169 
Amdek Green ... ..........•.. . . ...... $139 
Amdek Color Composite .... .. .. .... ... $319 
Taxan Amber .. . . .. . .. $149 
Taxan Green .. .... ... .. ........ . .... . $143 
Taxan I I I RGB 630H ............... .. $549 

APPLE PERIPHERALS 
ALS CPI M ....... .. ........ .... $299 
ALS Z Card ......... . .. ...... $139 
Taxan III Inlerface . . .. .. ........ $69 
Davong Hard Disk 5MB . . . . $1599 
Apple Dumpling ........ . . . ..... , .. . .. $95 
Grappler Pills .... , .... .... . .... ...... $125 
Grappler 16K Buffer Board ... ... . ..... $125 
Modemcard , inlernal, 300 baud. . . . • .. .. $245 
Rana Drives .. . . . . . . . . . . . . .. $295 
Micro Sci Drives ........ . .. . .... . . $259 
Shugart Drives ..... ......... . .. $239 
The Filler wl DOS & Copy Utility. . . .. . . . . $20 
PFS Filler ............. . ... $69 
PFS Report .. . .... $69 
VIP Card p s. .... .. .. . .. . ... $113 
Microbuffer 16K ........ $212 
More than 1000 programs CALL 
Apple Time Card . .. $75 

IBM PERIPHERALS 
AST 110 (no ram) wl lS,lp,C.g. . ..... $219 
AST Mega Plus 64K, Is, c . . . . .. . $359 
Tandon TM100-2 drive ......... .. ..... $259 
Davong 5MB Hard Disk 
Inlernal . .. ................ $1345 

Monte Carlo Card new pricing 
Hercules Board 

$335 

w/ monochrome & Qraohics ........... $549 
Peach text 5000 ......... . . .. $275 
Lotus 123 . .. CALL 
Multiplan ................ ,..... . $210 
Flight Simulator . . . . . . . . . . . . .. . . . $29 
Copy 1 I .......... ......... .. ... .. $40 
Smartcom Communications, Hayes $45 
Hayes internal modem. . . . .. . . .... $459 
More' 100'5 of programs available ... CALL 

Orders Only 1-800-531-3133 

Information: (206) 641·7233 
Bank Cards 

Prices reflect 3% Cash Discount 
Sorry, no COD's. 

PACIFIC COMPUTERS 
13256 Northup Way #7 

Bellevue, WA 98005 
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not affect the Zero flag, you could 
precede these conditions with a CMP 
and make it a condition to fall out of 
the loop prematurely. 

Because WOP decrements ex first 
and then checks to determine 
whether it is zero, you could en­
counter problems if you enter the 
loop with CX equal to zero. If you 
don't check CX for zero before the 
loop, you would execute the loop 
65,536 times. To prevent this prob­
lem, you employ the JCXZ (jump on 
CX zero) instruction. It jumps if CX 
is equal to zero; you could use this 
to jump around the loop if CX is 
equal to zero and you don't want to 
execute the loop so many times. 

Procedures 
Procedures, a name given to 

subroutines by high-level languages, 
are used for often repeated parts of 
a program. The CALL instruction is 
used to jump to a procedure, and the 
RET (return) instruction returns you 
back to the program. The CALL in­
struction is like a jump except that it 
saves the return address, the address 
of the next instruction following the 
CALL, on the stack; there is no short 
form of this instruction. The CALL 
instruction can be indirect or direct 
as well as near or far. The near-form 
CALL instruction places the contents 
of the IP register on the stack and 
then adds the displacement in the in­
struction to the IP register. The far­
form CALL instruction pushes both 
CS and IP on the stack before 
reloading these registers. This means 
that the RET instruction must be 
either far or near. Once a procedure 
has a far return at its end, you must 
use a far CALL to the procedure to 
make sure that the right information 
is on the stack for the RET instruc­
tion. 

Often, you need to pass informa­
tion, called parameters, to pro­
cedures. These parameters can be 
passed in different ways. One way is 
to pass the parameter in a register, 
and the procedure would use that 
register'S contents. Another way is to 
save the parameter in a memory loca­
tion common to the procedure. A 
third way is to pass the parameters 
on the stack and have the procedure 

get them and clean up the stack after 
it is done. To pass parameters on the 
stack, you can push register contents 
or the contents of memory locations; 
this is the most common method 
used by high-level languages. 

Reentrant procedures are those 
that call themselves, that call another 
procedure and then that procedure 
calls it back, or that can be inter­
rupted and the interrupt calls the 
procedure. Each time the procedure 
is called, it might require different 
parameters to work with . If you use 
the stack to pass these parameters, 
then each time the procedure is 
called it has a new stack frame to 
work with, an area in the stack set 
aside for a procedure to work in. 

Figure 3 shows an example of a call­
ing program that pushes the param­
eters on the stack and the procedure 
that utilizes these parameters. The 
stack frame is also shown as it would 
look after the BP register is pushed 
on the stack in the procedure. 

Remember from part 1 that the 
physical address consists of a seg­
ment and an offset. The 8086 ad­
dressing modes can use the contents 
of the BX, 51, DI, or BP registers to 
generate the offset to get data. The 
BX, 51, and DI registers default to the 
OS, but the BP register defaults to the 
55 register as its normal segment 
register. BP can then be used as the 
base register to access parameters on 
the stack. All procedures that have 
parameters on the stack then employ 
the BP register as shown in figure 3. 

In the sample procedure, you first 
use PUSH to put BP on the stack to 
save it and thus not ruin it for 
another procedure that is using it. 
Following that, you direct BP to point 
to the same location as SP with the 
MOV BP,SP instruction. In this way, 
you have the BP and SP registers 
pointing to the same area, namely, 
the top of the stack. Now you can 
use the BP register to access the 
parameters off the stack frame in­
stead of changing the contents of the 
SP register. Because the SP register 
is used to point to the top of the 
stack, and interrupts as well as pro­
cedures employ the stack to save the 
return address, you don't want to 
mess around with this register. 
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Meet 1-2-3 - the remarkable new 41 functions and 66 commands. And if 

software package that puts more raw you include data base and graphing com-
power at your finger tips than anything mands, it actually has 110! 
yet created for the IBM Pc. 1-2-3 actually In addition, 1-2-3 is up to 50 times as 
combines information management, fast as established spreadsheets. With all 
spreadsheet, and graphing in one pro- the features you've ever seen on spread-
gram that can perform all three funaions sheets. 1-2-3 also gives you the capability 
interchangeab1y and instantly at the to develop customized applications (with 
touch of a key. That's power. 26 macro keys) and lets you perform 

To explain: since _.I ~ ~ repetitive tasks automat-
1-2-3's information ~ ~r -r--- ~ ~0 icallywithonekey-
management . ..-------. \ IN(OI1lY1

1
,'lW 1'1_ ,..--.- ------., stroke. If 1-2-3 were 

';;~ ~ M/.\I\I/.\('E"N\ENI ) ~ J . spreadsheet and ~ \5tll~:AI)SHfEr ~~ Gi;''-\P~\S just a spreadsheet, It 
graphmg func- ! ( ~ would be a very pow-
tions resi~e in "l ----------- .J ~~ b~ erful tool. But it s much, 
memory slmul- ~ C2 0 0 much more. 
taneously, yo.u can C) <:;, --Ml ~ -~-\ The information manage-
go from retneval to spread- ~---~ ment function. 
~heet cal~ulation to graphing \ I!,l~'~) \ Add to 1-2-3 's spread-
mstantly, Just by pressmg a i\"::' ~ (~ \Sheet a selective information 
few k~ys. So now you can ( () ) management function, and 
expenment and .recalculate \ ~ the power curve rises at an 
an~ look at data m an endless r awesome rate. Particularly 
vanety of ways. As fast as your \ \ since 1-2-3'5 info rmation 
min? can thin)< up new possi- , , _~, management capabi! ity 
billtles. Theres no lag between ·~/(l'beel.W"ll{>b;nM. reads files from other 
you and the computer. And ;nfor",at;on "'''''''Re",<"ilol/·;n·oue progranls such as Word-
that's a new kind of power - power that's Star, VisiCalc and dBa~e II. So you can 
greater than the sum of its programs. accumulate information on a limitless 
The spreadsheet function. variety of topicS and extract all or pieces 

If 1-2-3 were just a spreadsheet, of it for instant spreadsheet analysis. 
you'd want it because it has the largest Unheard of hefore. Specific 1-2-3 infor-
workspace on the market (2048 rows hy mation management features include 
256 columns). To give you a quick idea of sorting with primary and secondary 
1-2-3 '5 spreadsheet capabilities: VisiCalc's keys. Retrieval using up to 32 criteria. 
spreadsheet for the IBM PC offers 15 1-2-3 performs statistical functions such 
arithmetiC, logical and relational opera- a~ mean, count, standard deviation and 
tors, 28 funaions and 32 spreadsheet- variance. It can produce histograms on 
related commands. 1-2-3 has 15 operators, part o r all of the data ha~e. 1-2-3 also 

allows for the maintenance of multiple 
data bases and multiple criteria. 
The graphing function. 

1-2-3 enables you to create graphs 
of up to six variables using information 
already on the spreadsheet. And have it 
on screen in less than two seconds! Once 
you've made a graph, three keystrokes 
will display it in a different form. If data 
on the spreadsheet changes, you can dis­
playa revised graph with one keystroke. 
This instant relationship of one format to 
another opens up a whole newapplica­
tion area. For the first time graphics can 
be used as a "what if" thinking tool! 

For a full demonstration of 1-2-3's 
remarkable power, visit your nearby 1-2-3 
dealer. For the name and address, call 
1-800-343-5414 (in Mass. call 617-492-7171). 

Lotus Development Corporation, 
55 Wheeler Street, Cambridge, MA 02138. 

/ .2·3 (lnd Lotus are trademarks of Lotus 
De1lClopment Corporation. All rights reserved. 
WordS/ar is a registered trademark of MlcroPro Inc. 
VisiCaIc is a registered trademark ofVisiCorp. 
dBase /I is a registered trademark of Asb/on-Talc. 
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Circle 97 on Inquiry card. 

~ FLIP-IY,Me n bookmart by DlPunch n. 
._ it/::· running out of diskettes? ._~ 
~t how many floppies do you have? f""i 
~ only listen to records on one side? <tJ 
'" only play tapes on one side? I!JJ 
'. ,- STOP WASTllia HALF ~.~ 
~ YOUR IOILEY IIEMORY • 
~ 4 EXACTLY. ~ 

W-- :...... Why should your single·sided diskettes be I:~ 
readable and writeable only to one side? 

i\ THESE TIMES DEMAND THAT EVERY DOUAR 
.~ YOU SPEND HAVE THE POWER OF TWO a 
i i 
1t NOw you can easily-convert your single-sided ,. 
~ " FI~pies into Flippies (diskettes) using FUp·lTs ~ 

1/
' ;";'-\,< pat pend., clumsyproof, leeryproof, conver'l' ;:" 

sion Kits. Works with single, double or quad 
~ density - hard or soft sector. With FLlP·IT, 
.-:zr there is: ~ 

i~ 1:~ll' Mw... NO NEEDm

i 
.~. 

: -. : 2. Make alignment marks. 

?J} i·~'~j !: !:~~ ~:~i~a~~~r!~Ckel 
~ I" fliP-IT 5. Buy additional software. • 

)S'l/. "FLlP·IT was very easy to use ... converted .. _ ,:] 
~ four boxes of diskettes in less than one half """ 

11
;<;' hour... Used other side ... No Problems." Yf'"j/ 
• John DeMeritt. 8elmonl. MA - -

"No errors in reading or writing data in spite -it of heavy use ... will continue to recommend 7'f. 
P-i to my friends and clients." ~ i ~. '~,"'''' .. ,~,." i 
If ~ 

" 11 ~- ~~~ 
~ ;t\ U .. ~ 
(AMd . ~ 
?f Fae'in D/Punch CO. (II) laX', 
ft,·· P.O. BOI 201, Newlon Hlds, MA 02161 1/'Y~' 

• ToIu: 4991009 ClfTRI TECH. INFO: (6171964-2126 -!. ..... ' 

. ~lf 
~ TOLL FREE 24 HRS ORDER LINE ~ 
M 1·800-227·3800 ext. 128f~~ 

i CO\IIriafl\ 191.l DfPunch Carp. i 
We KtnwltdalllllrldomlrU 

. Dullflnquiries ,""lid. ?II? 

~
- - For your FREE bookmark for your ~ 
'~ manuals, send us a stamped, self· ,~ 

I·Fti'i.~ii~ i 
412 A ...... t 1983 © BYrE PubUcatlon. Inc 

OLD TOP 
OF STACK 

HIGH MEMOR Y 

ADDRESS OF ARRAY ( SP + 8) 

LENGTH OF ARRAY ( SP + 6) 

VALUE TO ADD 

RETURN ADDRESS 

(SP + 4) 

( SP + 2) 

SP--- OLD SP SP 

ss--- LOW MEMORY 

;Calling program 
LEA 
PUSH 
MOV 
PUSH 
MOV 
PUSH 
CALL 

AX,ARRAY 
AX 

;offset to beginning of array 

AX,10 ;Iength of array is 16 words (10 hexadecimal) 
AX 
AX,S ;value to be added 
AX 
SAMPLE 

;SAMPLE procedure 
PUSH 
MOV 
MOV 
MOV 
MOV 
JCXZ 

BP 
BP,SP 
AX, [BP+4] 
CX,[BP+6] 
SI.[BP+8] 
STOP 
[SIJ,AX 

;Save BP for protection 
;Point BP at top of stack 
;Get value to be added 
;Get length of array 

AGAIN: ADD 

ADD 
LOOP 

STOP: POP 
RET 

SI ,2 
AGAIN 
BP 
6 

;Get offset of array 
;Skip loop if CX = 0 
;Otherwise add value in AX to array 
;whose offset is in SI 
:Have SI point to next word 
;00 this CX times 
;Restore BP 
;Return and add 6 to SP to point at 
;old top of stack 

Figure 3: Using the BP register to access parameters. 

To access the parameters, you use 
the BP register plus a displacement. 
As shown in figure 3, the return ad­
dress is at BP + 2 and the parameters 
are at BP + 4, BP + 6, and BP + 8. This 
satisfies the first requirement to ac­
cess parameters on the stack. 
Another benefit of using the stack is 
that you can subtract a vaiue from the 
5P register after having BP point to 
it. Then, if you use a negative 
displacement with B~ you can access 
this area as a workspace for your pro­
cedure's local variables. 

The procedure then moves these 
parameters into the proper registers. 
Next, you check the ex register for 
zero so that you don't do the loop 
65,536 times. In the loop, you add the 
contents of the location pointed to by 
51 with the value in Ax, and place 

the result back in memory. Then 51 
is made to point to the next word by 
adding 2 to it. You repeat this process 
ex number of times. 

Now, you have to clean up the 
stack. If you simply pop the BP 
register and return, the 5P register 
would be pointing at the first 
parameter, which is not where it is 
supposed to point. If you just did 
this, you would have to '~ake it part 
of the calling program to pop the 
parameters off the stack. Because a 
procedure can be called several times, 
this would involve a large amount of 
overhead. To clean up the stack, the 
RET instruction can have a value that 
is added to the 5P register after the 
return address is placed back in the 
IP register. In the sample program, 
the value added to the 5P register is 



Will This Happen 
fo You? .... : ., 1W,,··.: .. ~~' .. 

• ~ . .r , _ '>, .• ' '."';\!''' -: 

. ~ ~:· ~.~¥.;F::: .. . 
.... "1'.. •. .,... P n:i:-: 

NOT IF YOU BUY YOUR PRINTER 
'$ 

FROM~ ... ~::-.iiiiiiiii~ii 

-After reading this issue of BYTE Magazine, you are now fully aware of 
the many outstanding printers on the market today. But what you 
might not be aware of is that the printer you 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 

= :' 

'A w::::::.: . 
t~~ :~:;:::. 

you want the Best Value, Low Price, Product Availability, and ______ ~~:::.. 
Support, call The Printer Store and ask us about: 

• FULL FACTORY AUTHORIZED SERVICE 

• FREE TECHNICAL CONSULTATION 

• FULL AFTER SALE SUPPORT 
DOT MATRIX PRINTERS 

EPSON SERIES 
FX 80 .. .. ... . . . . . . . . . ... $ CALL 
FX 100 ......... .. ... . $CALL 

OKIDATA SERIES 
82 A.. ... .. .... .. .. .. $CALL 
83A .... .. ..... .. ....... $ CAll 
92A ......... . ... ... $ CALL 
93A .. .... . .. ....... . ... $CALL 
84 (parallel) . .. .... ...... $ CALL 

C. ITOH SERIES 
8510 Prowriter .. $ 395 
Prowriter II ........ . .... $ CALL 
Newl Banan a. . . S 239 

IDS SERIES 
Microprism 480 
Prism 80 ...... . 
Prism 132 .. 

GEMINI SERIES 

. . $ CALL 

.. $ CALL 
. $ CALL 

Gemini 10X . ... $ CALL 
, Gemini 15 . . . .. $CAll 

NEC 8023 ..... ...... .. .. .. $ 419 
Toshiba P 1350 . .. . .. .. ...... $1750 

LETTER QUALITY PRINTERS 
BROTHER SERIES 

HR-1 (parallel) . ......... $CALL 
HR-1 (serial) .. . .. ... .... $ CALL 
HR-15 . . . . . . . . . . . . . $ CALL 

COM REX SERIES 
CR-1 (parallel) ... ..... .. 
CR-j (serial) ......... . .. 

$ 795 
$ 865 
S CALL CR-2 . . . . ... .... . . . 

C. ITOH SERIES 
F-10 40 CPS ........ .. ... $ CALL 
F-10 55 CPS . . . . . . . . .. $ CALL 

Daisywriter 16K. 48K ...... ... $ CALL 

NEC SERIES 
3510 .. . 
3530 . 
3550 . 
7710 . 
7720 .... 
7730 . 

. .. . ... .. . .. . . $ CALL 
. . .. . . . .... . $ CALL 
.. . .... . ... $ CALL 

.. . .. ....... $2425 
.... ....... $2900 

..... $2400 
NEC Accessories . . ..... $ CALL 

We carry a full line of Cables and Accessories 
Call (213) 470-1888 and ask us about .. 

BROTHER 
HR-1 

d Subscript 
!:E=:::=i;:;';;'-'~:::'~ I - Super an 6 copies 

S _ 8i_directlOna _ prints up to 
• 16 CP . type nbbon 
• IBM selectnc

d processing 
• Ideal lor wo

r $ can 
f\ 1 ust 1100 

srother H - . . . . . $' Can 
parallel . . . . . . . . List 1200 

serial . . ··· . 

INTERFACE EQUIPMENT 
Apple Dumpling ... ..... .. $145 
Grappler Plus . . . . ....... $ CAll 
Complete stock of 

Epson Accessories . . . . $ CALL 
Custom Printer Cables for 

Apple, Atari, IBM, 
TRS-80 (all models) . .. $ CALL 

Pr!nter stands: large .. .. . .. . $95 
Pnnter stands: small . .... . . $25 
Printer ribbons .... . . .... $ CALL 
Printer Sound Enclosure .... SCALL 
Vic 20/Comm. 64 Interface .. SCALL 

1 LOW PRICES 
2 FREE INTERFACING BOOKLET 
3 FREE TECHNICAL SUPPORT 
4 FULL SERVICE OPTION 

.- .. ,,_ . .. . - - - .----------- ------------4 

PHONE REBATE We are so confident of our LOW PRICES and SUPPORT that we I HOW TO. DRDER: Our phone lines are open from 8 a.m. to 6 p.m. PST. Monday· 
are going to ask you to make the initial III vestment by ca ll1llg Friday. We accept VISA. MASTERCHARGE lat no extra charge), personal 

THE checks take two weeks to clear. COD s accepted. Same·day shipment on 
. us. In return . when you buy your printer from us. we wil l reba te orders placed before t p.m. Manufacturer's warranty appl icable on all equip· 

Pr -. n teo r the cosf of your call and deducl It from your IIlVOICe ,men!. Prices sublect to change. . 
Circle 321 on Inquiry card. 

STORE - 2357 Westwood Blvd., West Los Angeles, CA 90064 < ThePnnter Store. 1983 



FOR TRS-80 MODELS 1,3 & 4 
IBM PC, XT, AND COMPAQ 

The MMSFORTH 
System. 

Compare. 
• The speed, compactness and 

extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and 
TRS-80 Models 1, 3 and 4. 

• An integrated system of 
sophisticated application 
programs: word processing, 
database management, 
communications, general 
ledger and more, all with 
powerful capabilities, sur­
prising speed and ease of use. 

• With source code, for custom 
modifications by you or MMS. 

• The famous MMS support, 
including detailed manuals 
and examples, telephone tips, 
additional programs and 
inexpensive program updates, 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work­
shops and professional 
consulting. 

m!l&JSjFORTH 
A World of 
Difference! 

• Personal licensing for TRS-80: 
$129.95 for MMSFORTH, or 
"3+4TH" User System with 
FORTHWRITE, DATA­
HANDLER and FORTHCOM 
for $399.95. 

• Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3+4TH" User 
System with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTH COM for $549.95. 

• Corporate Site License Exten­
sions from $1,000. 

If you recognize the difference 
and want to profit from it, ask us 
or your dealer about the world 
of MMSFORTH. 

MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 

(617) 653·6136 
Circle 276 on Inquiry card. 

6, which is where the old top of stack 
was before the parameters were 
pushed on the stack by the calling 
program. 

Interrupts 
The 8086 has several sources for in­

terrupts. An interrupt can come from 
external devices, software instruc­
tions, or within the 8086 itself. The 
external sources for interrupts come 
from two pins called INTR (interrupt 
request) and NMI (nonmaskable in­
terrupt). The INTR pin is maskable 
by the IE (interrupt enable) flag in the 
8086 flag register. If the IE flag is set, 
INTR can interrupt the 8086; if the IE 
flag is cleared, then INTR can't inter­
rupt. NMI cannot be masked and is 
used mostly to report catastrophic 
events such as memory-parity errors 
or an imminent power failure. 

As listed in table I, the software in­
terrupts are INT (interrupt), followed 
by the interrupt type and INTO (in­
terrupt on overflow). The interrupts 
from the 8086 itself are divide error 
and single-step. Divide error is 
caused by a division having a quo­
tient larger than the destination 
register, such as division by zero or 
dividing a large number by.1. Single­
stepping is actually an interrupt after 
every instruction that is caused by the 
TF (Trap flag) in the flag register be­
ing set. 

When you receive one of these in­
terrupts, certain events occur. If it is 
an external interrupt, the current in­
struction has to finish execution (ex­
cept if it is a MOV or a POP to a seg­
ment register, then it is the instruc­
tion following the current instruc­
tion). All the interrupt types then 
push the contents of the flag register 
on the stack. After this is done, the 
8086 clears the IF and TF flags . This 
is to prevent any INTR inputs from 
interrupting the processor and to pre­
vent single-stepping through the in­
terrupt routine. Because the flags are 
saved, whatever they were prior to 
the interrupt will be restored after the 
routine is finished . Next, the 8086 
pushes the contents of the CS and IP 
registers on the stack to save the 
return address in the same way a far 
CALL does. Finally, CS and IP are 
loaded from an interrupt-pointer 

table, depending on the type of in­
terrupt. The interrupt-pointer table is 
a reserved area of memory that oc­
cupies the first 1K bytes of memory 
space, as shown in figure 4. 

Notice that certain interrupts have 
reserved pointers for them and can 
generate those types automatically 
when they occur. Divide error is type 
0, Single-step is type I, nonmaskable 
interrupt is type 2, breakpoint is type 
3, and overflow is type 4. In addition, 
types 5 through 31 are reserved by In­
tel for future use and should not be 
used at this time. The others are 
available for use by the INTR or INT 
instructions. For INTR, an external 
device supplies the type, and the INT 
instruction supplies the type in the 
instruction. The 8086 takes the type 
of interrupt, multiplies it by 4 to get 
to the correct table entry, and then 
loads it into the CS and IP registers. 
These table entries must be filled by 
you with the starting segment and 
offset of your particular interrupt 
routine. In other words, if you plan 
to include any divide instructions in 
your programs and you don't check 
the operands, you should fill the 
pointers at addresses 0 through 3 
with the CS and IP values of a 
routine to handle a divide error. 

The interrupt routine should save 
any register used by it because you 
don't know when the interrupt oc­
curred for an external interrupt, and 
you ' wouldn't want to destroy 
anything that you might have in 
these registers. An IRET instruction 
should reside at the end of the inter­
rupt. This instruction performs 
almost the same operation as a far­
RET instruction, but it also pops the 
flags back. 

The INT instruction can check out 
interrupt-service routines by having 
the INT instruction followed by the 
type number of the one to be checked 
or used. For example, the divide­
error routine might be the same as a 
routine needed in your program. The 
INT instruction can also be used for 
calls to another program to service 
particular devices. Because the code 
can be located anywhere in memory, 
but the interrupt-pointer table is at a 
fixed location, this makes it conve­
nient to use for this purpose. 



TEST-FLY 
A $20 MILLION JET 

ON AN APPLE? 
YES. WITH MICROSPEED. 
At the Bethesda Naval Research Center, they've 
discovered the power of MicroSPEED. The Navy's 
engineers use this remarkable hardware/software 
combination to "fl y" an advanced fighter aircraft 

ware math processing, fast hi-res graphics and text, 
turtle graphics, print formating, two text editors, 
unlimited data types, and incredible FORTH extensi­
bility-ail at speeds up to 100 times faster than Basic. 

in real time-even making vertical landings on a 
simulated carrier deck. A "crash" is merely another 
learn ing experience, and an opportunity to mod ify 
the research aircraft-inside the Apple-to improve 
tomorrow's combat planes. 

USER-FRIENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for 
non-programmers, MicroSPEED extends and builds, 
allOWing you to create your own tailored application 
languages. The capability of your computer will 
grow exponentially, as you work in an active part­
nership with the machine , exploring and develop­
ing new problem-solving facilities-creating, cor­
recting, refining your increaSingly powerful system. 

Surprised that such a sophisticated task is possible 
on the Apple? So were the Navy's offiCials, and many 
others who have discovered ... 

THE MICROSPEED DIFFERENCE This extraordinalY 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 
between MicroSPEED and other programming lan­
guages is that with MicroSPEED, there is Virtually no 
limit to what you can achieve. It may welJ be the 
ultimate language for the Apple II and III (and soon 
the IBM Personal Computer). MicroSPEED literally 
combines the performance of a 1ninicomputer with 
an exhaustive set of user-friendly capabilities: hard-

DEMANDING JOBS AT LOW COST Developed 
by a team of standout computer professionals, 
MicroSPEED has been put to the test in fields as 
diverse as medicine, the stock market, oceanography, 
and the arts. In even the most challenging appli­
cations, MicroSPEED users have been unanimous 
in their praise of the System and manual. Typical 
comments are: 

Circle 30 on inquiry card. 

"Very high marks;' 
Thomas Tosch Phd., Tosch Information Management. 

"The more I use MicroSPEED, the more I love it;' 
James L. Hockenhull, University of Washington. 

"Great! ... Ajoy to use;' 
Henry Harris , Mission Designer, Cal Tech's Jet Propulsion Lab. 

"If you plan to use the Apple or IBM Personal 
Computer for any demanding task, then we built 
MicroSPEED for you;' 
Sam Cottrell, President of Applied Analytics. 

I~-~---~-------------~---MlcroSPEED requires the Apple or IBM Pe~sonal Computer With Single 
I disk. MicroSPEED II includes 2 MHz math processor. MicroSPEED II + 
I includes 4 MHz math processor. 

I Applied Analytics Inco rporated 
8910 Brookridge Drive 
Upper Marlboro , Maryland 20772 (301) 627-6650 
I'm interested! My compute r is: ____________ _ 
Please send me: 
___ MicroSPEED II , $495.00 
___ MicroSPEED 11+, $645.00 

___ 160 Page Manual, $15.00 
___ Detailed Info rmatio n 

Name: _____________________ _ 
Company' ____________________ _ 
Address ____________________ _ 

Ci ty State Zip Phone No.( ) ___ _ 

Use this coupon to o rder, or fo r more info rmation. 

BYn: Augult 1983 415 



(;Ircle 266 on InqUIry card. 

""'CRO~PRESS 
DISK DRIVES FOR 

IBM· applcr· TRS-SO ~/HEATH® 
AND OTHER PERSONAL/MICROCOMPUTERS 

5-1I'·~i!r.~~~'m.MA~DN~~Nmc gJ~Pll~:~~S FOR IIIKPC 

(g~~ 
CDC _ ooum·SIDEO. 48TPI. 320/360KB . . 245 
I.ndan 

TMuio·2 DOUBLE·SIDEO. 48TPI . 320KS . . . 235 
TMl0H OOUBLE·SIDED. 96TPI . seOKS . 295 

5-114' 112 HEIGHT INTERNAl. MOUNTING Fl.EXIBLE DISK ORIVES (INCl.UDES 
STRAP KITS TO MOUNT IN FUl.L HEIGHT FOOTPRINT) 6 MS STEP RATE 
'_ndan TM5o-2 

DOUBl.E·SIDED. 4BTPI .. . . .... (2) DRIVES FOR 375 
QUMETRAK 142 
DOUBLE-SIDED, 48TPI .... (2) DRIVES FOR 445 
TEAC FD 55·11 
DOUBLE·SIDED , 4BTPI .... .. (2) DRIVES FOR 575 
TEAC FD 55-' 
DOUBl.E·SIDED, 96TPI . .. . . . . . . . . (2) DRIVES FOR 750 

IBM' • DRIVE ADAPTOR CABl.E ............................ .. Call 

.. T11INUNE Fl£XIBLE DISK SUBSYSTEM 
bS~c'llm:f$f~~FUl.l.Y ASSEMBl.ED & TESTED WITH COMPLETE 

1·1480 DUAl. DRIVE. DOUBLE-SIDED, 2.4MB . . . $1.495 
1·1481 SINGl.E DRIVE. DOUBLE-SIDED . 1.2MB; INCl. Fll.LER PANEl. 

- SECONO DRIVE CAN BE ADDEO LATER . 995 
'8' FLEXIBl.E DISK CDNTROl.l.ERS FOR IBKpc& CIPPICI NO 

CONTROl.l.ER NEEDED FOR ~1HEl\TR' Z.'OO ........ Coli 

appkz DISK DRIVES 
DAlA DRIVE 5-114' FLEXIBl.E DISK EXTERNAl. SUBSYSTEM BY 

lAVA CORP. . 275 

IBM'pc DOS SOFTWARE UTIlITIES FROM TAl.L TREE SYSTEMS 
J FORMAT ENABLES USE OF 5·114' . DIS, 96TPI & 8' Fl.EXIBLE 

DISK DRIVES Pl.US OTHER FEATURES FOR IBM PC 
DOS 1.10 VERSION 1.78 . 50 

J FORMAT·2 SAME AS J FORMAT ABOVE FOR IBM PC ODS 2.0 . 35 
WlNDRIVE ENABl.ES USE OF WINCHESTER SUBSYSTEMS FOR 

IBM PC DOS 2.0 35 
JETDRIYE ENABLES IMPl.EMENTATlDN OF ELECTRONIC DISK FOR 

IBM PC DOS 2.0 . 35 
J UTlUms INCLUDES J FDRMAT-2 , WINDRIVE & mDRIVE 85 

IBM' PC 5-"4' & 8" DISK CDNTRDl.LERS, MUl.TIFUNCTlDN & RAM CARDS 
MAYNARD ELECTRONICS 

FDC 5·114' Fl.OPPY DRIVE CONTROl.LER . 175 
FOCiPB S· ............................................. 195 
IANDSlAR" SERIES MUlTIFUNCTION & MEMORY MODUl.ES . Call 
64K RAM EXPANSION 65 

AST RESEARCH 
1/0 Cl.OCK CAl.ENDAR W/BATIERY AND SERIAl. PORT . 129 

ORCHID PC NET ... 635 
HERCULES GRAPHICS CARD . 395 

cg~~~ DISKETTES GUlnllrt"d Error Frill 
1242.00 5·114' SINGl.E·SIDED. SINGLE/DOUBLE DENSITY, WRITE 

PROTECT NOTCH & HUB RING ... . . (Box of 10) Special 19.95 
1244·00 5-114" DOUBl.E·SIDED, SINGlE/DOUBl.E DENSITY 

WPN & HUB RING . . . .. . ... ... . . . (Box 0110) Special 29 .95 
8' SINGl.E OR DOUBl.E-SIDED, SINGLE/DOUBLE 

DENSITY, WPN & HUB RING, VARIOUS FORMATS . . Call 

MONITORS & GRAPHICS CARDS 
NEC 
JB 1201M 12"HIRESGAEEN .. 180 
JC 1212 12" LO RES ... . .. ...... .. 323 
JC 12030 DX PC 12" HI RES COLOR 715 
AMDEK 
V1DE0300 HI RES GREEN... .............. .. 149 
COLOR I 13' HI RES GREEN 340 
COLOR II HI RES RGB .......... ... . ... 485 
USI 
PI2 HI RES 12' GREEN .... .. . 163 
PI3 AMBER 12" MONITOR . 163 
Pl4 AMBER 9" MONITOR .. .. .. . .. . . . . . . • .. . 1~S 
1400C COLOR 12" MONITOR ... . .. 325 

COLOR GRAPHICS CARD . . 349 
PSS 
HX12 12" COLOR MONITOR 565 
pwmONfCS COLOR GRAPHICS CARD . . ~OS 

QUAORAfil 
CH8400 OUADCHAOME COLOA MONITOR ,. . 549 

NlICAO~PAESS 
(714) 632-8512 

~ 
305 S, State College Blvd. [(-.8 1 

~. Suite 135 
Anaheim, CA 92806 

416 A ...... I l\l113 © BYTE PubllcatioN Inc 

00400 ~------------------~ 

003FC (AVAILABLE) 

TYPE 33 
I--

00084 ( AVAILABLE) 

TYPE 32 
I--

00080 (AVAILABLE) 

TYPE 31 
I--

0007C (RESERVED) 

TYPE 5 
I--

00014 (RESERVED) 

TYPE 4 
I--

00010 (OVERFLOW) 

TYPE 3 
I--

OOOOC (BREAKPOINT) 

TYPE 2 -
00008 NONMASKABLE 

TYPE 1 --00004 S)NGLE - STEP 

TY PE a -
00000 DIVIDE ERROR 

-

-

-

-

-

-

-

-

- C S BASE ADDRESS 

)P OFFSET 

~16 BITs----l 

Figure 4: The interrupt-pointer table reserves the first 1K bytes of memory space. Each type 
of interrupt contains two words, which point to the segment and the offset of the interrupt 
routine that handles that type. 

The INTO instruction is a condi­
tional interrupt on the Overflow flag. 
This instruction generates a type 4 in­
terrupt if the Overflow flag is set. 
Otherwise, control is passed to the 
next instruction. You could use this 
instruction after an arithmetic or logic 
instruction as a conditional CALL on 
the Overflow flag. 

If you're like me, your programs 
often have bugs in them, and you 
would like to debug them easily. Two 
operations are provided to make this 
job easier. One is the INT 3 instruc­
tion, a speciall-byte form of the INT 
instruction. You can substitute this 
instruction for the op code of the in­
struction that you want to set a break­
point for. Your interrupt routine 
would then interrogate registers, by 
pushing them on the stack, or certain 
memory locations. An INT 3 instruc­
tion could also be a way of inserting 
new instructions in a program to test 
new ideas without reassembling or 
recompiling. 

The other operation provided to 
aid debugging involves setting the 
Trap flag in the flag register. When 
the Trap flag is set, the 8086 does an 
automatic type 1 interrupt after each 
instruction, except on a MOV or POP 
to a segment register. The procedure 
you write can then look at certain 
things, display them, or do whatever 
you want. There is no instruction to 
set the Trap flag; how often would 
you use it in normal programming? 
A simple program to set the Trap flag 
might look like this: 

PUSHF 
POP AX 

OR AX,0100 

PUSH AX 
POPF 

; Bring the flags 
;into AX 
; Set bit 8 of the 
;flag register 

;Place it back in 
;the flag register 

To clear the Trap flag, you could 
replace the OR instruction with an 



WOKINGFORA 
MULTI-USER, HARD DISK 

COMPUTER SYSIEM YOUR 
CUSTOMERS CAN AFFORD? 
It's the Morrow Decision I.~ 

Starting at 85,495 retail. That's the 
basic Morrow 10MB system with 256K of 
RAM. Including a 14-slot S-100 (IEEE-696) 
motherboard, a 400KB floppy, one parallel 
and three serial ports. 

A bundle of software. Beginning with 
our multi-user Micronix"" operating system, 
with both UNIX'" and CP/ M® 2.2 compati­
bility. The Decision I also includes WordStar® 
word processing, the Correct-It'" spelling 
checker, Microsoft® BASIC 80, the LogiCalc'" 
electronic spreadsheet and Personal PEARL~ 
a relational data base manager. 

Economical expandability. For cus­
tomers with growth on their minds, the 
Decision I offers very affordable possibilities. 
Another $2,000 buys 6 MB more memory, 
256K more RAM and the ability to add 
three more users. 

Decision I. Correct- It . and Micronix are tr.tde marks of Morrow. Inc. 
CP/ M is a rCRislered trademark of Digital Research , Inc. 
Microsoft is a re~istered tradema rk of Microsoft Corpora tion . 
WordS tar is a reRistered trademark of Micro Pro. Inc . 
Persona l PEARL is a trademark of Relationa l Systems. Inc. 
UNIX is u trademark of Be ll Labora tories. Inc. 
L...ogiCalc is a tradema rk o f Software Products. Intl . 

Circle 279 on Inquiry card. 

A few good dealers. That's who we're 
looking for. People who know how to sell 
and service multi-user, multi-tasking micro­
computer systems. If you're one of those 
dealers, or a qualified systems integrator, call 
us. We'd like to introduce you to Morrow's 
complete line of S-100, multi-user micro­
computers, disks and peripherals. Systems 
your customers can afford. 

MORROW II 
Marketing Resources, P.O. Box 60055 
Sunnyvale, CA 94088, (408) 980-7279 

(800) 538-8157 EXT. 960 
(800) 672-3470 EXT. 960 In California 
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Mnemonic Description of Operation 

Move byte or word string 
Compare byte or word string 
Scan byte or word string 
Load byte or word string 
Store byte or word string 
Repeat 

AND AX,FEFF. 

String Instructions 

MOVSB/MOVSW 
CMPSB/CMPSW 
SCASB/SCASW 
LODSB/LODSW 
STOSB/STOSW 
REP 
REPE/REPZ 
REPNE/REPNZ 

Repeat while equal/repeat while zero 

At times, you need to manipulate 
large blocks of data in memory, such 
as moving them from one location to 
another, searching for a particular 
value, etc. You could accomplish this 
with the instructions shown in figure 
5's first program. In program 1, you 
load the 51 register with the offset of 
the block you wish to move, the 01 
register with the offset of where you 
wish to move it to, and the ex 
register with the number of bytes you 
wish to move. The actual move re­
quires loading the word using 51 and 
saving the word using 01. Then you 
move the pointers to the next word 
and loop back and repeat it . This ac­
complishes the tasks you set out to 
do but requires several instructions 
and extra time to perform them. 

Repeat while not equal/repeat while not zero 

Table 3: The string instructions let you work with blocks of data using I-byte instructions. 

Register or Flag How Contents Are Used 

SI 
DI 
ES 
CX 
ALiAX 

Index (offset) for sou rce stri ng 
Index (offset) for destination string 
Segment of destination string 
Repetition counter 

DF 

ZF 

Scan value 
Destination for LODS 
Source for STOS 
0= auto-increment SI ,DI 
1 = auto-decrement SI,DI 
Scan/compare terminator 

Table 4: The string instructions use dedicated registers to generate fewer instructions, and 
they are shorter (1 byte) in length. 

Instead, string instructions, as 
shown in table 3, could be used to 
solve this problem. They can do byte 
or word operations and are actually 
short (l-byte) instructions. They use 
dedicated registers, as shown in table 

Youcan 
noworder 

article 
• repnnts 

fromthis 
publication 
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University Microfilms International, 
in cooperation with publishers 
of this journal, offers a highly con­
venient Article Reprint Service. 
Single articles or complete issues 
can now be obtai ned in thei r 
original size (up to 8V2 x 11 inches). 
For more information please com­
plete and mail the coupon below. 

ARTICLE REPRINT 
SERVICE 

University Microfilms International 

DYES! I would like to know more about the Article Reprint 
Service. Please send me full details on how I can order. 
D Please include catalogue of available titles. 

Name _________ Title ________ _ 

Institution/Company ______________ _ 

Department ________________ _ 

Address, _____________ ---'-____ _ 

City _______ State _______ Zip __ _ 

Mail to: University Microfilms International 
Article Reprint Service 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 
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~ System IDS ~ 

• 2 Ouad Capacity Floppy 
Drives 

• Proportional Spacing • 8 Character Styles ~ 

~ 
• Business Graphics 

HORIZON Software • 200 CPS 8i Directional • Color 0p;'ional • VT 100 look Alike Keyboard 

• Multi User System • 12" Green Phosphorus • Sheet Feed • Graphics • Programmable Function Keys 

~ 
• Z8011 Operating System Screen Prism 80 W/Sprint S899.00 • Printer Port Split Screen Capability ~ 
• S-IOO Bus • Bit Mapped Graphics Prism 80 Loaded W/Color SI,239.00 
• 5Mb-18Mb Hard Disc Available • 61/0 Business Slots Prism 132 W/Sprint SI,039.00 GTC SW10 5659.00 

~ Super Super Super S2,495.00 Super Super Super SI,995.00 Prism 132 Loaded W /Color SI,395.00 GTC 100A S689.00 ~ 
~ Colortext for IDS S104.00 GTC SW80 S795.00 ~~ 
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~ 
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~ 

~ 
~ 

Evel}'thlng In ~ 
For Price Ouotes and Ordering Call: computer related 
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Arizona Orders Call: LIBERJV ' : ~~~ii~:I~ ~ 

602-949-8218 • Accessories ~ 

Te~~~~~~~d~~;82 COMPUTER SALES : ~~.:, S 
/Mail Order Only) • Office Furniture .... ~ 
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FOR PAYING BillS ... 
This could be the last check 
you~ 

Because it lets you try Sundex's 
Personal Payables™ program, 
designed to take over tedious bill 
paying chores. 

Personal Payables:
M 

• writes checks-standard or 
continuous form 

• alerts you to payments coming 
due 

• stores amounts payable for 
regular payments 

• keeps continuous, accurate 
balance 

• handles up to 10 checking 
accounts 

And We've Taken the Fear Out of 
Trying ... our easy-English manual 
and on-screen instructions make It 
easy for anyone in the famlll,l to 
do it. 
Start now to write off writing checks I 
To Try It-send $19.95 for 
full use of program (limited to 
writing 8 checks). When you're 
ready to buy it, call us toll free for 
the access code and we'll bill you 
for the balance ($80.00). To Buy It 

-send $99.95 and never 
write another check 

rDY;~'w-;';;;;;:k.-;'dv-;';a-;;-
af your TRIAL OFFER-$19.95 

110 I'm con vine ad, sand ma your 

I 
Parsonal Payablas 1M 

Program-$99.95 
I Specify: DIBM 128K DIBM 64K 

D COMPAQ o Osborne 
D Apple II D TI Professional 
D Apple lie 

Payment: D Check D VISA o MasterCard 
Colo. residents add 3% sales tax 

(a,d # _____ Exp. Data ____ _ 

SlgnaMa __________ _ 

Nama ___________ _ 

Addra •• __________ _ 

City Stata Zip __ _ 

Moil to: Sund.x Softwor. Corp. 
_--=----:,.---, D.pt 8Y082 a Sundex. I 3000 P.Qrl St. 
.-~===~ 8ould.r, CO 80301 

Phone orders: 1·800·835·3243 

I In Colorado call: 1·303·440·3600 ----------------
420 Augu.t 1983 @ BYTE Publlcationo Inc 

Program #1 

;This program will move a block beginning at BLOCK1 to a block 
;beginning at BLOCK2. The OS register is pointing at the 
;segment that contains these blocks. Each block is 80 words 
;Iong (50 hexadecimal) 

AGAIN: 

LEA 
LEA 
MOV 
MOV 
MOV 
ADD 
ADD 
LOOP 

SI,BLOCK1 
01,BLOCK2 
CX,0050 
AX,[SI] 
[OIJ,AX 
SI,2 
DI,2 
AGAIN 

;Get the blocks offsets in 
;the index registers 
;Number of words to move (80 decimal) 
;Bring in from BLOCK1 
;Save this word to BLOCK2 
;Move pointers to next word 

;Using CX as a counter to do 80 times 

Program #2 

;This program is the same as the first except the string 
;instruction MOVSW is used and AX is not destroyed 

PUSH 
POP 
LEA 
LEA 
MOV 
CLD 
MOVSW 

OS ;Make ES point to the same segment 
ES ;as OS to use as destination 
SI,BLOCK1 
01,BLOCK2 
CX,0050 

REP 
;Set up auto-increment of SI and 01 
;Same as AGAIN loop except AX is 
; not affected 

Figure 5: Using the string instructions to move a block of data . 

4. Registers OS and SI are the source 
pointers (OS can be overridden as the 
segment register to be CS, ES, or SS), 
and ES and 01 are the destination 
pointers. The SI and/or 01 registers 
are automatically incremented or 
decremented by 1 for a byte operation 
or by 2 for a word operation. The OF 
(Oirection flag) in the flag register 
decides whether SI and/or 01 are in­
cremented or decremented. If OF is 
set, then you decrement or proceed 
to lower addresses; if OF is cleared, 
then you increment. The OF can be 
set by the STO (set direction) instruc­
tion and cleared by the CLO (clear 
direction) instruction. 

String primitives perform single 
byte or word operations. Such 
primitives as MOVSB (move string 
byte) and MOVSW (move string 
word) transfer the contents of the 
location pointed to by SI to the loca­
tion pointed to by 01 with SI and 01 
adjusted. Primitives CMPSB (com­
pare string byte) and CMPSW (com­
pare string word) compare the con­
tents of the location pointed to by SI 
with the contents of the location 
pointed to by 01 with SI and 01 ad­
justed, which affect the flags the 
same as a CMP instruction. Primitive 
SCASB (scan string byte) compares 
the contents of the AL register to the 

contents of the location pointed to by 
01; SCASW (scan string word) does 
the same with AX. Only the 01 
register is adjusted with this instruc­
tion. Primitive LOOSB (load string 
byte) transfers the contents of the 
location pointed to by SI to the AL 
register; LOOSW (load string word), 
to the AX with SI adjusted. Primitive 
STOSB (store string byte) transfers 
AL to the location pointed to by 01; 
STOSW (store string word) transfers 
AX with 01 adjusted, 

To do block operations, you can 
place a I-byte prefix in front of a 
string primitive called a REP (repeat) 
prefix, You would use REP in front of 
the MOVS, STOS, or LOOS 
primitives to repeat that operation 
the same as a LOOP instruction 
would. ex contains the number of 
MOVS, STOS, or LOOS operations 
you want to do with a REP prefix. As 
shown in figure 5, MOVSW with a 
REP prefix accomplishes in program 
2 the same task done in program 1. 
Notice that the ES register is initial­
ized and the Oirection flag is cleared 
for auto increment, Using REP before 
a STOS instruction lets you initialize 
a block of memory with a certain 
value, such as a zero to clear a block 
of memory, However, REP would 
probably not be used before a LOOS 
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business * * * * FOUR STAR EDITION o 
VR DATA CORPORATION 
ANNOUNCES: 
THE PRICE WAR IS OVER !! 

~t~~ DISK 111*995 NEW 
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 includes up to 2 full height Winchester disk 
drives, heavy duty enclosure, disk controller, field proven 
power supply, I/ O adaptor, and applicable cabling. 

*Hard Disk III is available directly from the factory only. 

HARD DISK III & HD-505 
ADAPTOR MODULES: 
IBM-XT* IBM-PC 

~~:~i I!;o* ~~:~i I!~~-II*150 
FRANKLIN* LNW-80 
TRS-80 MOD I LNW-II 
TRS-80 MOD III TRS-80 MOD 4 • 

OTHERS TO BE ANNOUNCED 
*AVAILABLE 3RD QUARTER 1983 

Call Toll Free • 800-345-8102 
AMERICAN 

EXPRESS 

:."'~"D" 
® 

HD-505 WINCHESTER 
Compact, Higb Density, Low Profile, 
Low Power, Sub-Mini Disk System 

SAVE $90 on 5+5 Meg 
(Fixed/Removable) Package 
Packages includes: 
HD-505F (Master) Fixed 5 meg 
HD-505R (Slave) Removable 5 meg 
Adaptor Module 
Disk Cartridge for HD"-505R 

TOTAL 

1395.00 
1095.00 

150.00 
FREE!!! 

2490.00 

The NEW HD-505 Winchester Systems are available through 
quality Computer Stores everywhere. If yours doesn't have 
the HD-505 from VR DATA, tell them to get it. 

MASTER unit includes: enclosure, switching power supply, 
disk drive, controller, host adaptor, applicable cabling. 
SLAVE unit includes: enclosure, switching power supply, 
disk drive, applicable cabling. 

Published prices reflect cash discount. All prices are subject to change without 
notice. TRS-80 and TRSDOS are trademarks of Tandy Corp. Disk III and 
H D-505 are trademarks of VR DATA CORP. 
8:30 am-7pm EST Mon-Fri. , Sat IOam-3pm 
CABLE "VRDATA" TELEX 845-124 
All VR DATA products are tested, burned-in, and re-tested. We'reso proud of 
our quality control that we offer an optional unconditional extended warranty 
covering full costs of pa rts and labor on all VR DATA products. 

Rdata 
(215) 461-5300 

VR DATA-WEST 
Watonga, OK 

1-405-623-8664 

Circle 416 on Inquiry card. 

777 Henderson Blvd., 
Folcroft, PA 19032 
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SOURCE SQFTWARE 
Professional-quality, CP/M compafible 
Z80 assembler accepts standard Zilog 
mn emoni cs as well as 19 pseudo-ops, 
prints a so rted symbol table , and can 
read fro m multiple input files. Modul ar 
stru c tur e altows easy revision as a 
cross-assem bier. 

Complete souce list ing with detailed 
tutorial on theory of assemblers is c on­
tained in a 200-page manual. Profes­
sional techniques fully exp lained includ e 
Radi x 40 , binary search, expressio n 
processing by recursive descent. etc . 

Sou rce code also available on a standard 
form at 8" SSSD disk , 

Manual with listing $25 
Manual and 8" disk $50 

(foreIgn :Jrde rs add 53 surface, S 10 airmail) 

'0<1"9 .9011 WO ,'f 
PO Box 208 

• Red Bank, N .J . 07701 
(201) 530-7 245 

NJ reSIden ts please add 6% sa les l ax 

Circle 232 on Inquiry card. 

THE CHURCH 
Informatlo,! Management System 

DEALER INQUIRIES WELCOME 

r\MEGA User Lovin" " PO Bo,450125 ~ I. Software Atlanta. Georgia 30345 

INfoRMATioN SYSTEMS (404) 329·009 1 

VOLlr Sottw.r. a".rdt_n. ADAM II & U •• , Lovin' loltw.r. 
.r. tudem.rks 01 Omegslnform.tlon Systems 

Circle 293 on Inquiry card. 

NOW 
16-BIT MICROPROCESSOR 
SEMINARS ON CASSEnE 

This unique cassette album Is based on a 3-day seminar 
presentation condensing comDaralive information about 
Ihe Z8000, 68000, and 8086 and Includes 'a complete 
sel of seminar mate~aI, Now, at ~our own pace you can 
assimilate Ihe facts on each rmcroPfOcessor thai will 
enable you to taylor an imellloent aeclsion 10 beSI fil 
your needs, Additional copies of handout male rial in 
attractive binders are available with cassette order lor 
$25/copy, 
Send payment (MasterCard, Visa or check, no COD's 
please) 10 Daltech MicroSySlems, P.O. Box 810672, 
Dallas, TX 75381, or phone 214/245·9006, Allow 4 10 
6 weeks for delivery, 

Circle 125 on Inquiry card. 

/ 

FINAL OFFER 
BEFORE PRICE INCREASE! 

An Accounts Payable System for the small 
business with an Apple II" Computer, at the 
unbelievable low price of 

150 Special Features Include: 
·One lime Input 01 repetitive pymls. 
-MulUple General Ledger distributions per invoice, both debits & 
credits 

'Checking balance maintenance, allows manual and/or void chks 
-High speed machine language programs & random access Illes 
-Payroll 8. expense check pymts . 
'Cash requirements projection 
'Optional remote work stalion input & processing al no exIra cost 
Thll progr.m will be In stOfasln I lew months at a much higher 
price . 

ACT NOW & SAVE!! 
OH" "plIO' Sop\. 3D, 1983 

We offer a 15 day money back trial period for you to review our 
documentation & decide to keep or return the sealed disk & the 
documents . Send check to : 

ACCOUNTS PAYABLE RESEARCH & DEVELOPMENT CO , 
8306 Wilshire Blvd., Suite 50 

Beverly Hills. Ca. 90211 
(2131655·0765 or 1213) 553·0371 

Include $2.00 lor Shipping & Handling . Allow 4 weeks lor delivery. 
Cali!. residents . add sales tax for your county . 

The system requires an Apple W 48K computer with Appleso!t" in 
ROM , 1 disk drive (DOS 3,3') & a prin1er . 
"Trademarks or copyrighted programs 01 Apple Computer Co .. Inc . 

Circle 6 on Inquiry carq, 

BIG STEPPER 
stepping-Motor Driver tk>x 

HOOKUP AND GO! 
Provides required motor power 
Drives 4 motors at up to 5 amps per winding 

while sensing 8 limit switch inputs 

PARALLEL " BIG STEPPER ": $450 
SERIAL "SMART STEPPER "(RS232): $850 
STEPPING-MOTOR TIPS COOKBOOK: $5 

Centre Computer Consultants 
P.O, Box 739 State College, PA 16801 

(814) 237 -4535 

Circle 66 on Inquiry card. 

CROMEMCO OWNERS 
OPGRADETO 

DOUBLE DENSITY 
Hundreds of Cromt:mco owners hllve insta ll ed the 

FDCX4 Double Density (Jpgrllde BOl:lrd lind doubled their disk 
sto rllge. You Clln , too. 

It's ellsy. The FDCX4 plugs right Into your 4FDC bOllrd 
lind turns It Into 1:1 full function double density disk controller. 

Some felltures of the FDCX4I1re: 
* Anll logPLL sepllrlltorforrellllblllty. 
* Write PrecompenSiltion. Allows relillble double denslt)' ope rlltlon with 
IIlIdrlves(lm:ludlngPerSd·s). 
* Works with COOS. CROMIX, lind double densltyCPIM. 
* Rellds. writes lind formllts 5" lind eu disks in single or double density. 
Siles lind densities mlly be m illed. 
* Instil lis quickly lind ellslly. Just unplug 2 chips from the 4FDC lind plug 
the FDC)(4 Inlo the vllcll ted sockets. No solderi ng Is necessary If you use 
only 5" drives. If 8" drives lire used. one solder Joint completes Ihe 
Instalilltion. 
'* Pre~ntly In use by Government IIgencles, Universi ties. Hospl til ls. IlIrge 
corpotat lons and smll il businesses 11 11 over the world. 
'* No r isk 15 day trial period. 

Price is $229.95 Including ,shipping. We Ilccept MC, 
VISA, lind AMEX Cllrds. C.O.D. is aVl:lllable on ly In the USA. 
Ca ilrorn ill residents include 6% sllies tax . 

To order, or for more lnformllt ion. write o r cll ll : 

JVB ELECTRONICS 
1601 Fulton Avenue, Suite 1 

Sacramento , CA 95825 
Phone: (916) 483·0709 

DEALER INQUIRIES INVITED. 
coos [; CRQMIX •• ~ TMs 01 c.o ..... m<;o . CP/M I. • TM 01 0 11111.1 Ru,,",ch. 

Circle 224 on Inquiry card. 

instruction. 
For the CMPS and SCAS instruc­

tions, you have the conditional REP 
prefixes of REPZ/REPE for repeat 
while zero/repeat while equal and 
REPNZ/REPNE for the opposite con­
dition. These are similar to the con­
ditional LOOP instructions. For ex­
ample, if you use the REPNE in front 
of the SCASB instruction, you will 
stop repeating if CX equals zero or if 
a match is found between the AL 
register anq the location pointed to 
by the DI register. You could use the 
REPNE instruction and check the ex 
register for zero. If it is zero and ZF 
is not set, th!,!n no match is found. If 
CX is not zero or ZF is setr then the 
01 register is pointing to the location 
following or before the matching 
character, because it is auto­
decremented/incremented on each 
repetition by the SCAS instruction. 
A program demonstrating this setup 
is shown in figure 6. 

With a repeat prefix, ex is checked 
for zero before the operation, which 
is different from the LOOP instruc­
tion, This mean~ that you don't have 
to precede the repeated string opera­
tion with a JCXZ to prevent doing it 
65,536 times, Another interesting 
point is that an interrupt can be 
recognized during a repeated string 
operation at each repetition. These 
are the only instructions that allow 
interrupts during execution because 
using a REP might tie up the 8086 for 
a long period of time. 

Primitives alSQ permit you to build 
yqur own string operations. For ex­
ample, you could translate an entire 
blocl.< of memory from one code to 
another after the registers are set up 
correctly: 

AGAIN: LOOSB 
XLAT 
STOSB 
LOOP AGAIN 

Processor-Control Instructions 
Processor-control instructions let 

programs control various 8086 func­
tions, as shown in table 5. The STC 
(set carry), CLC (clear carry)r and 
CMC (complement carry) instruc­
tions affect the Carry flag, Instruc­
tions STO and CLO are explained in 



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 ..... .. $52.75 
PARKER BROTHERS 

Tutankham R ....... . .... $33.75 
Super Cobra R • ..... .... $33.75 
Astro Chase R ........ . .. $33.75 
Frogger R . . . •....... .... $33.75 
QBert R .. . . . . . ....... ... $33.75 
Popeye R .... .. •......... $33.75 
Risk R ................... $42.75 
Chess R ... . ...... ... .. . . $42.75 

. $399.00* 
* Plus $100.00 Rebate back from ATARI 

810 Disk .... $399.00 

Eastern Ft.41 ..... . .. . .•.. $25.50 
DeRoy Atarl . .•.....•...•.. $19.95 
Math·Tlc·Tac .... .. •.. .. ... $15.95 
Pres of US .........••.... . . $15.95 
3R Math .. .... ..... •.. . .... $19.95 
Typo Attack . .......•....•. $24.95 
Family Budget . . . •. • ... ... $19.95 
F. Cash Flow .. ..... . ...... $19.95 

BRODERBUND 
Bank Street Writer D .. . ... $44.75 
AE 0 .. . ...... . . .. . ..... .... $24.75 
Apple Panic D ...... .. ..... $23.75 
Choplifter ROM ........... $32.75 
David's Midnight .. .. .• . .. . $24.75 
Stellar Shuttle C/D ....... . $18.75 
Ft. . ..... .. .... $24.75 

1000 ..... $295.00 

ALIEN GROUP 
Voice Box 2 . $99.75 

DON'T ASK 
Sam ......•.. $41.75 
Abuse ..... .. $15.95 
Teleatrl •.• . . . $27.95 
Poker Sam . . 524.95 

)I~ 
ATARr 
----1010 Recorder .. . .... 575.00 

410 Recorder .•...• . • $75.00 
810 Disk Drive .•..•. $399.00 
1050 Disk Drive • ... 5335.00 
850 Interface . . . . . .. . $CALL$ 

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 CALL US In 1·717· 327-1824 

MODEMS 
ANCHOR MARK I . . 579.00 
ANCHOR MARK 11..579.00 
HAYES SMART ... S239.00 
HAYES MICRO II S309.00 

Micro Bit 

AT88 51 . $379.00 
4451 ..... $499.00 

MPP-1 000 ..... .... 5159 .00 
NOVATION 

CAT .. . .......... . 5144.00 
D-CAT. ..... . . . ... 5155.00 
J-CAT .... .. .. .... 5115 .00 
APPLE CAT II . ... 5279.00 
212 APPLE CAT . 

BLANK DISKETTES 
ELEPHANT ss ISO ....... 518.25 
ELEPHANT SS/ DD .. .. .. . 521.75 
KANGAROO SSI DD with 

storage case .... .... .. 524.75 
MAXELL MD I .......... . . 529.75 
MAX ELL MD II .. . ...... . . 539 .75 

(hOlds 101 S4 95 
(hOld s 501 519 .75 
(holds 10) . 519 .7 5 

SANYO 

MBC 1000 ........... . .. 51549.00 
(with micropro software package) 
MBC 1250 ... . .......... $2195.00 
MBC4050 ....... . .... . . 52749.00 
EFD 160 Disk .. ... . ...... 5499.00 
5500 Leiter O. Printer . . . 5649.00 

M ORS 
Amdek Color I ....... . .. $275 .00 
Amdek 300 Green ..... . $149.00 
Amdek 300 Amber .... . $149 .00 
Gorilla Green .......... .. $99.00 

VIC 64 .. ..... .... . ........ $AVE 
1541 Disk Drive ........... Call 
1525 Printer .. . .... . . . . . . . . Call 
1530 Datasette ........ $64.00 
1110 8k Ram .... ..... . . $53.75 
1211 Super Expander .$53.75 
1212 Programmers Ad .$44.75 
1213 Vicmon .... . ... . .. $44.75 
Vic 20 dust cover .... . .. . $6.99 
Vic 64 dust cover . ... .. . . $6.99 

HES64 
Turtle Graphics R .. . . . . $49. 75 
Heswriter R .... ..... . . . $38.75 
Gridrunner R ... . . . ... . . $29.75 
Allack 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 CI D .. . $39.75 

RANA 
DISK DRIVES 

Elite 1. . .......•.. $295.00 
Elite 2 .. ... . ... .. . 5449 .00 
Elite 3 ..... ..... .. $559 .00 

SSI 
Bailie of Shilo ........ $26.75 

ppkf 
Tigers in the Snow .... $26.75 
Cosmic Balance .. . ... $26.75 
Knights of the Desert . $26.75 
Battle for Normandy .. $28.75 

APPLE DUMPLING GX ........ 599 .75 

Germany 1985 ........ $36.75 
APPlE DUMPUNG 64 .. . (16 BuIfet)S179.75 

INFOCOM 
CONTINENTAL Zork I, II, or 111. ... . ......... $26.75 

Home Accountant . .. . ... $51 .75 Deadline .. . ... . . . . ..... ..... $33.75 
Software . $16.75 

CARDCO commodore 
Cardprinter I LQ1 . . ..... $499.oo 
Cardprint DM1 ....... . .. $109.00 
5 Slot Expansion 64 ..... $54.00 
64 Write NOW ....... .. . :. $39.00 
64 Mail NOW ............. $29.oo 
20 Write NOW ....... ... . . $29.00 
64 Keypad ....... ...... .. $29.00 
Universal Casso Int .. . ... . $29 .75 
Printer Utility ............ . $19.75 

6 Slot Expansion .. ....... $79.95 
3 Slot Expansion ....... . . $24.95 
Vic 20/64 Pri nter I nt ..... $59.95 

SPINNAKER 64 

Kindercomp .. . ...... . ... .. . $21.75 
Story Machine ............. $23.75 
Fllce Maker ....... ... .. . ... $23.75 
Snooper Trooper .... ..... . . $29. 75 
Delta Drawing .... .. .... . ... $34. 75 

HES VIC- 20 
Torg C ... . . . . .. .. . .... .. .. $14.75 
HES Games I C .. ........ $14.75 
HES Games II C . •... .. . ·$14.75 
VIC Fortlt Rom . ..... ... .. $42.75 
HES MON Rom ... . . . . . .. $28.75 
Turtle Graphics Rom .... $28.75 
HES Writer Rom ..•... . .. $28.75 
Shamus Rom ......... . .. , $28.75 
Protector Rom ....... . .. $31 .75 
Robot Panic Rom .... ... $28.75 

BRODERBUND 64 
Serpentine R . ... ......... $26.75 
Choplifter R ....... ....... $32.75 
Sea fox R ............. .... $26.75 

PARKER 20 
Frogger (ROM) . . . . ... ... . $33.75 
OBert (ROM) ... ... . .. ... . $33 .75 

PROWRITER 2P . . . . . $699.00 
GEMINI15 .......... $449.00 
PRINTMASTER .... $1589.00 SAVE ~n~s\:::e PR I NTE R 
SMITH CORONA TP1 ... $549.00 
CITOH 8600B . ....... .... . 5 1025 .00 
STARWRITER ...... . .. .. .. $1099.00 

OKIDATA 82 . .... SAVE 

GORILLA GX-1 00 .............. $199.00 

E PSON ............• $CALL 
OKIDATA 83 . . ... LOWEST 

, PRICE 
OKIDATA 84P ... . AVAILABLE 
OKIDATA 93 ..... SAVE 

TRACTOR ... . .. . .. $49.75 
OKIDATA 92 .... ..... ...... $SAVE 

GEM I N I 1 0 ....... $ 299.00 
PROWRITER ...... $365.00 
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. Personal 
checks require four weeks clearance before shipping. No 
deposit on C.O.D. orders. Freeshipping on prepaid cash orders 
within the continental U.S. PA residents add sales tax. All 
products subject to availability and price change. Advertised 
prices show 4% discount offered for cash , add 4% for Master P . O. Box 5088 

Jersey Shore. PA 17740 Card INQUIRIES INVITED. 



Call Today for 
Our New, FREE 
Mid-year Report. 

It covers more positions and places! 
Do you know how your salary 
compares with your peers? 
Whether computer profes­
sionals make more or less 
in other geographic areas. 
Or, now that recession is 
history, what economic 
resurgence will mean in 
terms of future compensation 
levels for computer people? 

Our new, mid-year Local 
Metropolitan Computer Salary 
Survey- the most extensive 
one published to date­
details salary differences in 
major metropolitan areas 
throughout the United States 
and Canada. It's chock-full of 
new statistics; some you 'll 
find have changed substan­
tially from past reports. 

2,350 position and 
compensation categories. 

The new Survey is based 
on an in-depth analysis of 
salaries offered by our 
diverse client base as well as 
income data provided by 
thousands of computer pro­
fessionals we are in contact 
with on a regular basis. 

Not only does our new 
report provide national 
median figures, it also breaks 
out salary data by individual 
market. In all , fifty position 
categories were surveyed in 
each of forty-si x markets. 
Included are positions in 
programming, software mar­
keting, software systems 
design, data communica­
tions, mini/ micro systems, 
data base, computer opera­
tions, Edp auditing, computer 
marketing, sales, manage­
ment, field service and 
others-at various levels of 
experience and at different 
size computer system sites. 

A useful tool for career 
advancement. 

The Survey is compiled by 
Source Edp, the world 's larg­
est recruiting firm that's 
devoted exclusively to the 
computer profession. 

If you 're wondering where 
your career and income are 
heading, the report just 
might be the most valuable 
compensation guide you 'll 

read and refer to often. It will 
not only help you evaluate 
your current career progress, 
but show you what skills are 
in most demand and what 
you can expect to earn in the 
future-with and without 
certain skill sets. 

Call for your FREE report. 

The new Survey is avail­
able at no charge to com­
puter professionals. Call the 
Source Edp office nearest 
you to request a copy, with-

out obligation. As you 'll dis­
cover, there's no better way 
to pinpoint salary levels with 
more precision or to gain 
insight into emerging oppor­
tunities. It could be the best 
reading you 'll do all year. 

The world 's largesl recruil ing firm devoted 
exclusively to the computer profession. 

Calltoday_t 
Simply phone the Source 
Edp office nearest you that's 
listed to the right. A copy 
will be sent to you in 
strict confidence, with­
out obligation. If unable 

to call, write: 

Source Edp 
Department B-2 
P.O. Box 7100 
Mountain View, CA 94039 

(When writing. be sure to include your title.) 
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Call Source Edp today. 
United States: 
Arizona 
Phoenix 
Calilorr.la 
Northern 

Mountain View 
San Francisco 
Walnut Creek 

Southern 
Century City 
Fullerton 
Los Angeles 
Newport Beach 
San Diego 
Torrance 
Van Nuys 

Colorado 
Denver 
Connecticut 
Hartford 
Stratford 
District 01 Columbia 
Washington D.C. 
Florida 
Miami 
Georgia 
Atlanta 

Downtown 
North 

illinois 
Chicago 
Roiling Meadows 
Indiana 
Indianapolis 
Kansas 
Overland Park 
Kentucky 
Louisville 
Louisiana 
New Orleans 
Maryland 
Baltimore 
Greenbelt 
Towson 
Massachusetts 
Boston 
Burlington 
Wellesley 
Michigan 
Detroit 
Southfield 
Troy 
Minnesota 
Minneapolis 

Downtown 
West 

St.Paul 
Missouri 
Clayton 
Kansas City 
New Hampshire 
Nashua 
New Jersey 
Cherry Hill 
Edison 
Morristown 
Paramus 
Princeton 
New York 
New York City 

Grand Central 
Penn Station 
Wall Street 

Rochester 
Syosset.l.I. 
White Plains 
Ohio 
Akron 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Oklahoma 
Tulsa 
Oregon 
Portland 
Pennsylvania 
King of Prussia 
Philadelphia 
Pillsburgh 
Texas 
Dallas 

Central 
North 

Fort Worth 
Houston 

Downtown 
W Loop South 

San Antonio 
Virginia 
McLean 
Washington 
Bellevue 
Wisconsin 
Milwaukee 
Canada: 
Ontario 
Toronto 

Downtown 
Don Mills 
Mlssissauga 

602/279-1010 

415/969-4910 
415/434-2410 
415/945-1910 

213/203-8111 
714/871-6500 
213/688-0041 
714/833-1730 
6191231-1900 
213/540-7500 
213/781-4800 

3031773-3700 

203/522-6590 
203/375-7240 

202/466-5890 

305/624-3536 

404 /5!\8-9350 
404/953-0200 

312/861-0770 
312/392-0244 

3171631-2900 

913/888-8885 

502/581-9900 

504/561-6000 

301 /727-4050 
301 /441-8700 
301 /321-7044 

6171482-7613 
617/273-5160 
617/237-3120 

313/259-7607 
313/352-6520 
313/362-0070 

612/332-6460 
612/544-3600 
612/227-6100 

314/862-3800 
816/474-3393 

603/880-4047 

609/482-2600 
201/494-2800 
2011267-3222 
201 /845-3900 
609/452-7277 

212/557-8611 
212/736-7445 
212/962-8000 
716/263-2670 
516/364-0900 
914/683-9300 

216/535-1150 
513/769-5080 
2161771-2070 
614/224-0660 
513/461-4660 

918/599-7700 

503/223-6160 

215/265-7250 
215/665-1717 
412/261-6540 

214/954-1100 
214/387-1600 
8171338-9300 

713/751-0100 
713/439-0550 
512/342-9898 

703/790-5610 

206/454-6400 

414/277-0345 

416/865-1125 
416/425-5730 
416/272-3333 

;This procedure scans a buffer for a particular byte 
;character and replaces it with another character. The 
;parameters are passed in this order: 
;The segment of the buffer 
;The offset of the buffer 
;The number of bytes to scan for 
;A word whose low byte is the character to search for and 
;whose high byte is the character to replace with 

PUSH 
MOV 
LES 

MOV 
MOV 

CLD 
SEARCH : REPNE 

JE 
JMP 

BP 
BP.SP 
DI.[BP+8) 

CX. [BP+6) 
AX. [BP+4) 

SCASB 
SWAP 
Done 

;Get segment in ES and offsei in 
;DI using a double word in the 
;stack (may have to tell assembler 
;by LES DI .DWORD PTR[BP+8) ) 
; Length to search for 
;AL contains character to search 
;fo·r and AH has character to 
;replace with 
;Auto-increment 
;Scan buffer until AL matches 
;If a match swap the characters 
;otherwise stop 

SWAP: MOV ES:[DI - 1).AH ;Using DI with a -1 displacement 
;because SCAS does an increment of 
;DI, transfer the new character 
;making sure to use ES (and not 

DONE: 

JCXZ 

JMP 
POP 
RET 

DONE 

SEARCH 
BP 
8 

;DS) as the segment register 
;In case the last match was also 
;at the end of the buffer 

Figure 6: Scanning a buffer for a particular byte and replacing it with another character. 

Mnemonic 

STC 
CLC 
CMC 
STD 
CLD 
STI 
CLI 
HLT 
WAIT 
ESC 
LOCK 
NOP 

Description of Operation 

Set Carry flag 
Clear Carry flag 
Complement Carry flag 
Set Direction flag 
Clear Direction flag 
Set Interrupt-Enable flag 
Clear Interrupt-Enable flag 
Halt until interrupted or reset 
Wait for TEST pin active 
Escape to external processor 
Lock bus during next instruction 
No operation 

Table 5: Processor-control instructions direct various 8086 functions. 

the section on string instructions. 
The eLI (clear interrupt) instruc­

tion disables the INTR signal from m­
terrupting the 8086 by clearing the In­
terrupt flag. The STI (set interrupt) 
lets you recognize the INTR signal 
after the instruction following STI has 
been executed. 

The HIT (halt) instruction stops the 
8086 until either a reset or an exter­
nal interrupt on NMI or INTR occurs. 
When an interrupt routine returns, 
the 8086 resumes execution with the 
instruction following HLT. 

Systems often use multiple micro-

processors. Using more than one 
microprocessor results in increased 
system performance. The 8086 is 
designed to cooperate with other 
microprocessors via Its hardware and 
software structures. 

A special type of microprocessor, 
called. a coprocessor, might share a 
program with the 8086, executing on­
ly the instructions pertaining to it and 
ignoring the 8086 instructions. For ex­
ample, the 8087 coprocessor, a 
numerics data processor, performs 
floating-point and trigonometric 
functions. However, the 8086 must 
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PICK'EM 
PREDICTS NFL GAMES 

COMPLETE WITH POINT SPREAD 
EASY TO USE 

APPLE· DOS 4.8/APPLESOFf (5W') . 
iBM PC • PC/MS DOS (5W'SS/DD) 
TRS-8O III • TRSDOS (5W') or CASSETIE 
ATARI··ATARI BASIC and 5W' DISK (32K) 

or CASSETIE (16K) 
HEATH/ZENITH· HDOS or CP/M (5\4") 
TIMEX/SINClAIR· 16K RAM/CASSETIE 

CAVES OF ZULU 
Animated Adventure Fun 

(16K TIMEX/ SINCUlIR ONLy) 

EACH ONLY $19.95 
Add $2.00 S/H per order 

(CA residents add appropriate sales tax) 

STUART SOfTWARE 
25381· G Alicia Parkway 

• Suite 316 _ 
. • . Laguna Hills. CA 92653 -=-

(714) 855-4753 
Dealer Inquiries Invited 

Circle 371 on Inquiry card. 

U.S. Robotics Modems 
300 I 1200 baud Auto dial I Auto Answer 

New· Password $374 
New - Courier (for Osborne) $414 
New - S100 (for S100 Systems) $374 

Auto Dial 212A $469 
Telpac Communications Software S 69 

Morrow Micro Decision 
Includes 64K Ram. Z80A. CP/M. Wordstar 

Spelling Checker. Logicalc . Bazic . 
MicroSoft Basic. 

MD1 200K disk drive $889 
MD2 2- 200K disk drives 

with Personal Pearl Data Base Manager $1189 
MD3 2- 384K double sided drives 

with Personal Pearl and Quest Bookeeping $1589 

• 53.00 Long Distance Phone call credit with Purchase· 

XL Systems 
A division of Data Information Systems. Inc. 
967 East 4800 South Suite 4C 

Salt Lake City. Utah 84117 
(801) 266-0454 

5-100 EPROM PROGRAMMER 

EPROI'I-J2 
• High Quality S·l00 Iloard meels or exceeds IEEE·696. 
• Programs lK through 32K (byte) EPROMs. 
• Textool zero-insertion-Iorce programming socket. 
• EPROM is programmed through 1/0 ports and can be veri lied 

Ihrough 1/0 ports or located in memory space lor verification. 
• Programming voltage generated on-board. 
• Personality Modules simplify adaptation 01 board to different 

EPROM Iypes: 
PM·1-2508.2758 PM-3-2732.2732A PM-6-6S764 

. 2516.2716 PM-4-2564 PM·S-2712B 
PM·2 - 2532 PM·5 - 2764 

• CP I M·compatible control software 
Includes commands lor programming. $269.95 * 
verification. disk I/O and editing. 

"lcroDynamlcl 
Corporation 

6363 Poplar Ave • Suite tOO 
Memphis. TN 38tt9 

(A & T) 

ORDER OESK: 
1-800-237-8400 ext 440 

Technical Inquiries 
190t )·682 ·4054 

·Price includes EPAOM-32. documentation and two Personality 
Modules (specify). Additional Modules- $7.95. Control software 

~~ .~~ .sgos~ !~st~g~f~r~~~~d~p$~gr8~~~N !gdO~% U:'~e;i[.;; 
VISA and MASTERCARD welcome. 

Circle 268 on InquIry card. 

APPLE lie 
80 COLUMN/64K BOARD 

29.00 

* includes printed PCB * pictorial layout * list of commands * you add parts and labor * assembled 1 29.95 

ProWriter I . 369.95 
Parallel card w/cable ... . 69.95 

We also carry a full line of 
Apple & IBM Hardware & Software 

- add for - DATA·RITE 
Shipping 2.50 CORPORATiON 
COD 1.65 3086 Wheeling 
2nd day air 2.00 Aurora, CO 80011 

CO res. add 3'/2% sis. tax 
VISNMC WELCOME 

(303) 366-5267 

Circle 129 on Inquiry card. 

DISK DRIVES 
(For PC, Mod I. III & IV) 

Tandon TM 55-2. . $239 
Tandon TMl 00-1 . . $189 
Tandon TM 100-2 . $239 
Tandon TM 100-4 . $339 
CDC 9409.. call. 

PC EXPANSIONS 
MAYNARD 
DI SK CO NTROLLER ... . .. . $155 
PP add $50 SP add $70 

QUADRAM 
Four Funct ion 256K capac ity 
wi th 64K insta lled. . . $289 

AST 
Combo Plus: 
64 K+S PC+SuperDrive 
+SuperSpool 
Mega Plus: 
64 K+SC+SuperDrive 
+SuperSpool 
I/O pl us (SO 
User ins talled. 
2nd S or P or game . 

$269 

$269 
.. $11 4 

. . .. $ 35 

VLM Computer Electronics 
10 Park Place . Morris lown, NJ 07960 

(201)26 7-3268 Visa. MC. Check or CO D. 

Circle 415 on Inquiry card. 

512-441-3202 PO BOX 43006 Austin, lx . 78745-0001 

El 

Circle 13 on Inquiry card. 

know that an instruction coming in 
is for the coprocessor and not for 
itseit. Therefore, coprocessor instruc­
tions are contained in an ESC 
(escape) instruction, which the 8086 
will ignore. The coprocessor moni­
tors the bus and, when an ESC 
comes in, captures its op code from 
the ESC instruction. If an operand 
from memory is involved, the 8086 
fetches that operand (calculating the 
address) and discards it. The 
coprocessor can capture the operand 
or the address at this time from the 
bus as well; the 8086 then goes on to 
the next instruction while the 
coprocessor is executing this instruc­
tion. 

Because a coprocessor might take 
a different time period to execute its 
instructionr there should be some 
coordination between the two pro­
cessors. Before another coprocessor 
instruction comes in, the coprocessor 
should finish its current one. A pin 
on the 8086, called TEST, ac­
complishes this mission. The WAIT 
instruction looks at this pin and, if 
the pin is LOW, the 8086 will go on 
to the next instruction. But if the pin 
is HIGH, the 8086 will enter a wait 
condition. Therefore, the coprocessor 
can pull this pin HIGH until it is 
finished with its instruction. Most 
ESC instructions, and any 8086 in­
struction that looks at a coprocessor's 
results, should be preceded with a 
WAIT instruction. 

Although multiprocessors can 
share memory and input/output 
devices, they must have their own 
programs. Often, they utilize the 
same buses to access common 
devices and take turns using this bus. 
Sharing, then, might involve some 
communication between multipro­
cessors. For example, microprocessor 
#1 could be filling a block of memory 
with new data while microprocessor 
#2 is reading that same block of 
memory. Without some notification, 
microprocessor #2 might get part of 
some old data and part of some new 
data. 

The most common method of shar­
ing a block of memory is to set up 
one location as a flag to let each pro­
cessor know that this block is in use. 
Therefore, each microprocessor 



WE KEEP GOOD COMPANY-----
DealerS 
Liberty Computer Sales 
Tempe, AZ 
(602) 94!}-8218 
(800) 328-8905 outside AZ 
Compusales 
Lawndale, CA 
(2 13) 370-3224 
K,J, Murphy & Company 
San Francisco, CA 
(4 15) 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 IL 
Southem Computer Systems 
Shelbyville, KY 
(502) 633-5639 
Soft Supply & Systems 
Burlington, MA 
(617) 22!}-6666 
Invent Software, Inc, 
Mineola, Long Island 
(516) 294-7670 
J.A,M, Computers, Inc. 
Long Island , NY 
(5 16) 543-3770 

Legal Computer Applications, Inc. 
Long Island, NY 
(516) 488-3338 
Hasiba/ Harris Assoc, 
New York, NY 
(212) 92!}-0104 
Advanced Data Technology Corporation 
Greenville. OH 
(513) 548-7747 
The Software Place 
Austin . TX 
(512) 453-0851 
Houston , TX 
(713) 781 -1 488 
Marshall Business Equipment 
Marshall . TX 
(214) 938-8371 
Business Computer Systems, Inc. 
Salt Lake Ci ty. UT 
(801) 967-0820 
H & H Computer Enterprises, Inc, 
Blacksburg . VA 
(703) 552-0599 
micro MAX 
Reston / 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 
Langley. B.C. Canada 
(604) 875- 1221 
Vancouver, B.C . Canada 
(604) 533-5337 

Distributors 
Electrical Equipment Company 
Phoenix, AZ 
(602) 275-7801 
Software Resources 
San Rafael, CA 
(800) 851-9009 
(800) 851-9010 outside CA 
Computers, Plus 
Tallahassee, FL 
(904) 386-6635 
Van Ausdall & Farrar Inc, 
Evansvill e, IN 
(812) 424-5736 
Fort Wayne, IN 
(219) 432-1547 
Indianapo lis, 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. Loui s, MO 
(314) 721-3168 
Professional Automated Systems, Inc. 
Columbus, OH 
(614) 890-1090 
(8GO) 231-1367 outside OH 
Lone Star Micro, Inc. 
Dallas, TX 
(214) 521-293 1 
(800) 527-5078 outside TX 
Futech International Corporation 
Grand Prairie, TX 
(214) 660-1955 

The Benchmark is a federally registered trademark of Metasof! Coroorat ion . 

MetasoftCorporation • 6509 West Frye Rd, • Chandler, Ariz, 85224 • (602) 961-0003 • (800) 621-1908 
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"FANTASTIC! 
SIMPLY FANTASTIC!" * 
,nexperlenced users just love It I 
Professionals won't part with It! 
Self-demo, compare and discover 
what makes 

CUMSEA 
the most highly acclaimed Apple /I 
editor/assembler ever developed. 

• Oisk Based • Mainf rame Performance 
• Menu Driven • £I Additional Programs 
• Syntax Checker • Imeracrlve ASsembler 
• SCreen Editor • B3-Page User Manual 

569.95 at dealers. If not yet available locally. 
mall order directly from plant 1567 refunded If 
returned In 60 daysl. 
Special offer to educational Institutions for 
526.50 EX PLANT · contact the plant for 
endorsements, literature, etc. 
u s Olstr, JAMSoftware, 18000 pacif ic Hwy Sou th, 

Suite 511 , Seatt le , washington 98188 Ph: 12061 644-3468 
UK Dlscr: lesley Soft ware. 38 Forlease Road, 

Maidenhead, Berkshire. England Sl 6 11W Ph: 0628 35437 
Plant: Custom Micro systems l t d ., 16911 . 108 5C. 

Edmonton, Alberta, Canada T5X 382 Ph, 14031456-0974 

• One of many unSOliClteCl te-5tlmomats 

Circle 123 on Inquiry card, 

LOWEST~ 
PRJCES~ 

HASF QuaIimetric 
Diskettes 

• Same-day shipping 
• Dealer Inquiries Invited 
• VISA/ Me accepted 

Call Toll Free 
(800) 221-3460 
In CA, call (800) 821-6668 

~emol).. .3024- B De la Vina 

fj'\ Santa Barbara, CA 9.3105 
Ai~ (805) 687-714.3 
°tnt.\~ . 

Circle 256 on Inquiry card, 

I 
01 YOUR NAME HERE 
0 1 

I 
01 

I -01 
1-- PERSONALIZED -I 

-COMPUTER PAPER-
Printed with your name, club, any-
thing. Paper is white 20# stock and 
fits ail printers using 9 %x11 continu-
ous paper [8%x11 when detached] . 
500 sheets 514.95. 1000 
sheets 524.95. We pay ship-
ping. Texas orders add 5 % % 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. 
Ailow 3 weeks. Faster delivery with 
MIC , Visa phone orders . Write or 
phone Personalized Computer 
Paper B. Box 20539/San Antonio , 
Tx. 78220/ [512] 227-0585 . 

UNIX· & C STARTER KIT -

ON L Y S 50 (hllQ SpeclQI kit price) 

.One copy of Introducing the UNIX System 
by mcGilton lit' morgan, a highly-acclaim­
ed Introduction and reference book with 
over 550 example-laden pages. 

·Two years of World UNIX lit' C. a quarterly 
magaZine serving the grOWing communi­
ty of UNIX and C users with news, re­
views, features and advertising. 

·One copy of C Primer by Hancock lit' Krie­
ger, a best-seiling Introduction to reading 
and writing C programs. 

.One coupon good for 10% off your next 
order of computer language reference 
materlala. from our comprehensive library. 

-Free aoftwote book, catolog with .very ",der. 
-Full money- bock for return, within 15 days. 
-Speclo.l kit price, good for prepaid o.nd credit 

cQ(d o(d.fa only_ 
-Phone 203-288-0283 for credit cord orders. 

- Southwat.r Corp. -
30 mowry St. - mt. Carm.1 CT 06518 

·UNIX is 0. trademork of Bell Labora tories 

Circle 367 on Inquiry card, 

PERIPHERALS 
APPLE II ANil 

FOR 
110 

ONE YEAR WARRANTY ON ALL ITEMS 

BARE 
EACH BOA RO 

APPLE/ SHUGART ORIVE (5V, " I $199 
DISK CONTROLLER (DOS 3.2·3.31 69 $ 21 
BO COLU MN CARD 139 29 

(VIOEX EOUIVALENT) 
132 COLU MN CARD (II + DR 11'1 CALL 29 

(ULTRATERM EOUIVALENT) 
BO COLUMN WITH 64K RAM 129 2B 

(FOR II, ONLY) 
PRINTER INTERFACE WITH 16K 139 29 

TO 64K BUFFER AND GRAPHICS 
(APPLE OUMPLING EOUIVALENT) 

MUL TI·FUNCTION CARD 136 29 
(PARALLEL. SERIAL, BSR, CLOCK) 
(VERSA CARO EOUIVALENT) 

IBM (PC) BARE BDARO 175 
5th .. FLOPPY DRIVE ENCLOSURE 17 
lBO SOFTCARO (II + AND II.) 

(MICROSOFT EQUIVALENT) 99 29 

COLORADO COMPUTER PERIPHERALS 
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(303) 278-7172 
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Service for our FREE new 
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L yaEN COMPUTER SYSTEMS 
27204 Harper 

St. Clair Shores, MI 48081 
(313) 777·7780 
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agrees that if this location contains a 
hexadecimal 01, the block is in use, 
The microprocessor must then set it 
to 1 if it is using that block when the 
flag is clear, A simple method is to 
move a 1 into the AL register and ex­
change the AL register with this flag 
location. If after this exchange AL is 
still a 1, then you know that the block 
is being used by another processor, 
But if AL is zero, then the micropro­
cessor can use this block, and the flag 
location is already set to 1 by the 
XCHG instruction, 

However, there is one problem 
with this setup. The microprocessor 
must use the bus twice to do the 
XCHG instruction; once to read the 
memory contents and once to write 
the contents of the AL register in this 
location, However, in between these 
operations another processor might 
get in there and do the same thing, 
and you once again have the same 
problem, The 8086 has provided a 
prefix called LOCK in its instruction 
set. Any instruction preceded by the 
LOCK prefix gains total control of the 
bus for the entire instruction; no 
other processor can gain bus use un­
til that instruction is done. This in­
struction affects one 8086 pin, called 
LOCK, which causes the hardware to 
lock the bus, 

Conclusion 
You have perceived the many ad­

vantages that the 8086 offers pro­
grammers, Its addressing lets you ac­
cess many types of operands for your 
instructions and accommodates dif­
ferent types of program develop­
ment. The instruction set is versatile, 
and added operations make the pro­
gramming task easier, The 8086 sup­
ports high-level languages with 
memory-based variables and pro­
duces compact code, 

I hope that this series of three ar­
ticles will help you when you work 
with the 8086, whether you are pro­
gramming it or debugging its 
listings .• 

Stephen Heywood is an instructor with Intel 
Customer Training and is involved with prepara­
tion of the 8086 course. He can be contacted at In­
tel Corporation, 27 Industrial Ave., Chelmsford, 
MA 01824. 
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for a complete selection of microcomputer hardware, software and accessories, 

Apple/Franklin 
ASHTON·TATE 

D·Base II ......... $ 450 

ASPEN SOFTWARE 
Grammatik . . .. . .. $ 60 
Proofreader . . . . . .. 42 

BRODERBUND 
Bank Street Writer ... $ 55 

CALIFORNIA COMPUTER 
77tO Async Serial 

Interface . . . .. $ 130 

CDEX 
• Visicalc Training .... $ 45 

CHARLES MANN 
Basic Teacher ...... $ 30 
Teacher Plus 32 
Medicat II . . .. 879 
Class Scheduling .. . 299 

CONTINENTAL SOFTWARE 
Home Accountant . .. $ 55 

DOW JONES 
Market Analyzer .... $ 279 
Markel Manager 240 
Microscope . . . . . . . 569 

HOWARD SOFTWARE 
Creative Financing . . . $ 145 
Real Estate Analyzer . . 145 

KRELL CO. Logo (Min . $ 75 
Abelson Book. . . . . . 15 

LIN K SYSTEMS 
Datafax .. . ..... .. SCali 
Datalink . . . . 79 

MICROPRO 
Words tar (Special) ... $ 375 
(W/Cp·M /70 co1l64K) 
Infostar (Includes 

CP·M/70 co1l64K) .. 375 
Pro Pak 

(WS/M M/SS/index) . 399 

MICROSOFT 
Cobol·80 .... . .... $ 499 
Fortran·60 . . 145 
TASCCompiler . . 125 
A.L.D.S. .... . . ... 99 
Multiplan (DOS). . . .. 189 

MOUNTAIN COMPUTERS 
A to 0 & 0 to A 

(w/o cable) . ..... $ 299 

OMEGA 
Locksmith . . . . . . .. $ 75 
Inspector ..... ... 47 
Watson . . . . . . . . .. 44 

PEACHTREE (CP/M) 
Peachpak 40 GIL + AIR 

+ AlP (Special) ... $ 359 

Series 40 
GIL. AIR. Al P ea. 225 

Inventory. . . . . . . . . 225 
Series 9 
Peachcal c .... : . " 279 
Telecommunications . 279 

PENGUIN SOFTWARE 
Complete Graphics .. $ 53 
Graphics Magician . .. 45 

SUPERSOFT 
Basic Tutor .. . .... $ 79 
Fortran . . . . . . . . . . 325 

SYSTEMS PLUS (Z80 req .) 
Landlord. . . . . . . .. 375 

TERRAPIN Logo . .. .. $ 115 

VISICORP 
Visicalc(1I or liE) .... $179 
Visischedu le . . . . . . 225 

MISC. 
ISM Mathemagic .. . . $ 69 
ISA Spellguard . . . .. 199 
LJK Edit 6502 . . . . .. 82 
On· line Screen Writer II 95 
PFS: Filing. Report 

or Graph. . . . . . .. 112 

CP/M 

ASHTON·TATE 
D·Base II (8 " only) . .. $ 399 
D·Base II (other CP/M) . SCali 
FPL .... . . . . . ... 495 
Bottom line Stategist 299 
SOFTWAREBANC 

D·Base User's Guide 
wi D·Base Purchase. $ 15 

wlo D·Base Purchase. 20 

COMPUVIEW 
V·Edit 8080 Z80, IBM PCS1 30 
V·Edit CP/M86, MS DOS 160 

DIGITAL RESEARCH 
Pascal Mt + WISP . . . $ 389 
MAC. . . . . . 85 
SID (8080 Debugger) . . 68 
ZSID (Z80 Debugger),. 90 
CPIM 2.2 . . . . . . . .. 140 
C Basic 2 . . . . . . . .. 110 
PU1·80 . . . . . 425 

FOX AND GELLER 
Quick Screen ...... $ 125 
Quick Code . . . . . .. 209 
D·Util . . . . . . . . . .. 69 

LEXISOFT 
Spellbinder . .. .... $ 275 

MARK OF UNICORN 
• Final Word .... .. . . $ 239 

MICROPRO 
'WordStar .. .. .. ,. $Call 
'InfoStar ....•.... 275 

Pro· Pack (WS/MM/SS 
Index) .. $Call 

MICROSOFT 
Basic 80 ... . .. .. . $ 249 
Basic Compiler. 289 
Fortran 80 330 
Cobol 80 499 
Macro 80 . . . . . . 150 
MuMath/MuSimp. 199 

'Multiplan . . . . 199 

OAStS 
'The Word Plus .. . .. $120 
• Punctuati on and Style. 99 

PEACHTREE 
' Peachpak 4 (GIL. AIR, 

AP) (Special) ..... $ 359 
General Ledger Series 4 399 
Accounts Receivable 

Series 4 399 
Account s Payable 

Series 4 . . . . . . .. 399 
Inventory Series 4 . . . 399 
CPA Client Write·up .. 399 
Series 8 Modules each 425 

PICKLES & TROUT 
CPIM ... . . .. . , . . $ 170 

PROITEM SOFTWARE 
, Footnote .. ... . .. . $ 105 

REVASCO 
Z80 Disassembler .. . $ 85 

SORCIM 
• Supercalc II ... . . , . $ 199 
Superwriter 

(W/Speller & Mailer) 

STAR COMPUTER SYSTEM 
GIL, AIR, Al P or Pay .. $ 350 
Legal Time, Billing . . . 845 
Property Management . 845 

SUPERSOFT 
Diagnostic II .... . . . $ 90 
Disk Doctor . . . . . . . 84 
Fortran 4 . . . . . . . .. 305 
Basic·8086. . . . 225 
lisp. . . . . . . 120 
Z8000 Assembler. , . , 400 
C Cross Assembler .. 400 

' ScratchPad . . . . . . . 219 

IBM PC 
• Please see CP/M listing (or 
products with a ". ". All pro, 
grams with a " . " wl/J a/so run 
on PCDOS. 

Peachpak 4 (GL·AR·AP) $ 359 
Peachtext 5000 . . . . . 259 
Graphic Software 

" Chartman II " .... 345 
* Multiplan (Microsoft) 199 
IUS EasiWriter II ... . 249 

We welcome: 

IUS EasiSpelier . , . .. 99 
Alpha DataBase 

Manager II . ..... 170 
Alpha Mailing list . . . 85 
Woolf Move It . . . . .. 125 
Financier 

Personal Series . . . 159 
TAX Series. . . . . 129 

Sorcim Supercalc II . . 199 
lifetree Volkswriter .. 145 
Ecosoft Microstat . . . 257 
Northwest Statpak . .. 397 
Organic Software 

Milestone. . . . . . . 269 
Datebook It . . . . . . . 269 
Microstu f Crosstalk. . 139 
Copy II PC . . . . . . . . 34 
* Inlostar .. ... . . . $Call 
Landlord (prop. mgml.) $ 375 

Accessoriesl 
Hardware 

BOARDS 

APPLE/FRANKLIN 
CoProcessors 88 card. $ 795 
Softcard (Z80 CP/M) . . 245 
Videx 80 Col. Board . . 239 
Microsoft Premium Pak 489 
Videx Enhancer I 149 
K& D Enhancer . , . . . 11 5 
ALS·CP/M ...... " 295 
ALS Smarterm .. . . . 379 
ALS Z·card . . . . . . .. 149 
Versacard . . . . . . .. 160 
Bit 3 Dual Comm·plus. 209 
16K RAM WIZARD . .. 79 
Microsoft 16K RAM .. 79 
Echo II Speech 

Synthesizer. . . . .. 159 
East Side Software 

Wild Card. . . . . .. 110 

IBM PC 
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(64K, Z80, CP/M) ... $ 599 
Datamac 64K ..•.. , 399 
Zedex Baby Blue . . . . 475 
Quadram Quad Board. 325 
Quadram 128K Ram . . 425 
AST Combo + 64K wlserial 

& parallel port • . . . 350 
* Hercules Graphics 

Board . . . . . . . .. 369 
Orchid Monochrome 

Grahic Adptr. . • . .. 432 
QuCeS Big Blue .. .. 499 
Vis ta Maxicard 64K . . 325 

MISCelLANEOUS 
Percom Doubler II .•. $ 167 
Symtec light Pen 

(IBM PC). . . . . . . . 140 
Symtec light Pen 

(APII/III) . . . • . . .. 200 

• Wisconsin residents - add 5% for sales tax . • Visa, Mastercharge & American Express - (Add 4%) 
• Checks (Allow 1·2 weeks for c learing) 

Microfazer 8K Printer 
Buffer . . . . . . . . . 135 

Maynard Floppy Drive 
Controller wlPar. Port 
(IBMPC) . . . . . . .. 229 

Prometheus (64K upgrade) 
Apple Surance . . .. 120 
64K Upgrade . . 75 

COMPUTERS 
Franklln/Televldeo 
Nec/Xerox - Call for 
Price Information 

MONITORS & TERMtNALS 
PGS RGB Color ..... $Call 
Amdek Video 300. . .. 160 
Amdek RGB Color . . . 579 
NEC 12" Hires Green . 159 
Sanyo 12" Hires Green 199 
USI Hi·RLS 12" Amber . .199 
Zenith ZVM 12" Gre"n . 115 
Quadchrome . .. .. . $Cali 

MODEMS 
Novation Apple·Cat Ii . $ 269 
Novation 212 Auto Cat 585 
Hayes Smart modem . . 209 
Hayes Smart Modem 

1200 . . . . . • . . .. 499 
Micromodem II . . . .. 319 
Hayes Chronograph . . 189 
US Robotics: 
* Auto-Dial (Full 

Auto300/1200) . . .. 459 
Auto·link (Auto 

Answer300/1000) . . 379 
Password . . . . . . .. 395 

PRtNTERS 
C. Itoh Starwriter ... . 1450 
C. Itoh Prowriter . . .. 485 
GE Printers . .. . ... $Call 
Generic Prowriter ... 425 
NEC 3530 . ....... 1850 
N EC 3550 . ... . . .. $Call 
NEC8123A .. . .... 489 
Okidata Microline 82A. 439 
Okidata Microline 83A . 685 
Prism 80 (w/4 options) 

color ... . ...... 1399 
Prism 132 (w/4 opt ions) 1547 

DISK DRIVES 
Rana Eli te I (AP II) 

(Special) ........ $ 299 
Rana Eli te Ii . . . . . .. 420 
Rana Elite III . . . . . .. 550 
CDC 1800 .. . .. ... 270 
TandonTM·1oo·2 . ... 250 
Tandon TL·55·2 . . . . . 275 
Corona Hard Disks . •• $Call 
Davong Hard Disks ... $Call 
Tandon Hard Disks • . . $Call 

• Add $3.50 fur shipp ing per software and small items. 
Call regarding others. 

• COD (Add $2.00 per shioment -
cashiers check requi reo, 

205 Scott SI. • P.O. Box 1961 
Wausau . WI 54401 

• Foreign - add 15% handling & shipping for small 
items & software. 

• Prices subject to change without notice. 

• All items subject to avai lability. 
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Working Hours: Mon.' Th. 8:30 · 5:30 • Fri. 8:30 · 6:30 • 
Sat . 10:00 . 2:00 

For technical informat ion & in Wisconsin: 715·848·2322 
Store prices differ from mail order. 

Int't. Telex - 260181 
ORYX SYS WAU 
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CBASIC User 
Guide 
Adam Osborne, Gordon 
Eubanks Jr., and Martin 
McNiff 
Osborne/McGraw-Hili 
1981; 214 pages 
softcover, S 16.95 

Reviewed by 
Dr. Bruce R. Evans 

'The CBASIC language 
may be the most advanced 
version of BASIC yet 
created." 

Adam Osborne never was 
wishy-washy I Don't, how­
ever, let this outrageous 
quotation from the cover of 
CBASIC User Guide put you 
off. CBASIC is a super lan­
guage, with lots of business 
software written in it. If you 
are going to modify any of 
these programs or write your 
own, you need this book. 

Much of the book's infor­
mation is included in the 
documentation that comes 
with CBASIC, but the 
CBASIC manual is poorly 
written, edited, and printed. 
Not so with the CBASIC User 
Guide. As an example, six 
pages of error messages, their 
causes, and program re­
sponses to them tell more 
than the reference manual's 
ten pages. For this reason 
alone, any CBASIC program­
mer needs this book close by. 

This book is more than a 
reference. Rather than dole 
out a single line demonstrat­
ing each command, the 
authors illustrate commands 
in the context of entire sub­
routines. Their discussion of 
the differences between and 
uses of WHILE ... WEND 
and FOR ... NEXT loops 
opened my eyes. In your 
BASIC, does a dimensioned 
variable start with the 
subscript 0 or I? My manual 
doesn't mention this, but the 
CBASIC User Guide not only 
does but further explains how 
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this can affect memory size. 
CBASIC supports compound 
IF statements, but I wouldn't 
have known this from the 
manual-score another plus 
for this book, which tells me 
about this. 

This book is filled with 
meticulously written short 
programs that you should 
enter and run. By doing this, 
you can feel the language, get 
used to good programming 
style, and learn useful con­
cepts without realizing it. 

A few programs are not so 
short: the authors go into a 
great deal of detail about the 
video display input and out­
put of programs. Here is an 
area in which many ex­
perienced computer users 
have a blind spot. The 
authors reminded me that, 
not only do most business 
users of personal computers 
not know the things pro­
grammers take for granted 
about the use of personal 
computers-how to signal 
the end of input by hitting the 
Return key, how to format 
their response to an INPUT 
statement-they are actually 
afraid of the machines. This 
makes programs that are 
fault-tolerant and easy to use 
a necessity. They also remind 
us that CBASIC programs 
should be made to run cor­
rectly on terminals that use 
different commands to ma­
nipulate the video display. 

By itself, chapter 11 on file 
structure makes the book in­
valuable. What files are 
about, how they are ar­
ranged, and how we affect 
them are all fully discussed 
here. The chapter also talks 
about the dangers of leaving 
files unclosed, how this can 
accidentally happen (such as 
by inputting Control-Z), and 
how to program around these 
problems. Seven sample pro­
grams give a feel for handling 
sequential and random-access 
files. If you are not comfort­
able with files after reading 

this chapter, you never will 
be. Again, the basic informa­
tion is available in the 
CBASIC manual. but it's not 
well explained there . 

Does this book have any 
failings? Yes, it does have a 
few. The title is misleading. It 
should be CBASIC Version 2 
User Guide . Because of sig­
nificant differences between 
version CBASIC 2.x and 
earlier versions, you should 
not use this book if you have 
an earlier version . 

A strong point of CBASIC 
is that it allows 31-letter vari­
ables; a weak point of this 
book is that the authors tend 
to use all 31 letters in their ex­
amples. To the uninitiated, it 
is confusing to see examples 
that use such variables as 
THIRTY .DAY.MONTH% 
or a line such as 

MTD.PAY=MTD.PAY+ 
FN .NEAREST .CENT 
(NETPAY) 

Although long variable 

names are invaluable in 
documenting a program, they 
are needless complexities 
when illustrating the pro­
gramming language itself. 
Finally, was it really neces­
sary to include six pages of 
hexadecimal-decimal conver­
sion charts at the end? This 
leaves the reader wondering 
if the writer is paid by the 
page! 

The CBASIC User Guide is 
produced in the tradition of 
all Osborne books. It is well 
written, well printed, and 
high priced. I think the first 
two features justify the third . 
I recommend this book to 
anyone using CBASIC and 
even more to anyone who 
isn't using it yet.. 

Bruce Evans is a family physi­
cian with a hobby interest in 
electronic computing who prac­
tices in Toronto . He can be 
reached at 16 Marwin Rd. , 
Pickering, Ontario, LlV 2N7 
Canada . 

BYTE's Bugs 
Tl 

FUSE 24VCT 
c:>--/. l/H @0.3A 
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C3 
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Bad Resolution In 
Power Supply 

A drafting error marred the 
System Notes article "A 
High-Resolution Analog-to­
Digital Converter for the 
TRS-80" by James Cameron 
(February 1983 BYTE, page 
378). The schematic diagram 
of the suggested power sup­
ply, shown in figure 2 on 
page 384, contained a re­
versed set of pin numbers for 
the 7905 voltage regulator. 

C, 
O.OlJLF 
lOY 

Furthermore, the capacitors 
were not properly specified 
and some of their polarities 
were reversed. 

For the benefit of our 
readers who may want to 
build that power supply, the 
corrected circuit is shown 
here above. Our apologies to 
those of you who were in­
convenienced. 

Our thanks to Michael H . 
Butler of Beltsville, Mary­
land, and others for pointing 
out the problems .• 



These career 
opportunities 
are alread 

Now there's a source of employment infor­
mation as technically advanced as the job open­
ings it offers . 

It's called CLEO. It's Computer Listings of 
Employment Opportunities . A few minutes on 
your personal computer with CLEO and you 've 
got the inside story on today's fast-changing 
technical career market. 

CLEO is classified advertising that talks back. 
You 're guided through every step by explicit on­
line instructions . You tell CLEO what job cate­
gories, companies, or geographic locations in­
terest you. Then CLEO calls up the appropriate 
ads right on your screen . 

CLEO job listings are updated daily, and ac­
cess to the system costs you noth i ng but the 
price of a phone call. You can even apply for 
positions right from your terminal. If you're 
looking, or just curious, don't reach for today's 
paper- it may already be out of date . Reach for 
your computer terminal. And CLEO. 

CLEO access : (213) 618-8800 
300 BAUD, full duplex, standard ASCII code. 

Access assistance : (213) 618-1525. An electronic 
publishing activity of The Copley Press, Inc . 

Today's career 
news is right here. 
Recruitment advertisers - call (213) 618-0200 collect 
to find out how you can place your ad on CLEO. 

Circle 113 on Inquiry card. 



An Assembly 
Language Course 
Mark Fohl 
Petrocelli 
1982; 169 pages 
hardcover, S 17.50 

Reviewed by 
Tim Kilby 

Remember sweet Miss Fen­
wick, your eighth-grade math 
teacher? When you left her 
class you really felt you had 
learned something. She knew 
just how to explain all the 
details. You weren't forced to 
memorize; you learned to 
reason out solutions to prob­
lems. And she offered fun ex­
tras that helped you get the 
broad picture of what math 
was all about. Looking back, 
you remember that you 
didn't feel pressured in her 
class; eighth-grade math 
wasn't really heavy stuff to 
learn when it was explained 
properly. You were building 
a foundation for everything 
that was to come in all the ad­
vanced mathematics classes. 

That's the way you will 
feel about An Assembly Lan­
guage Course: unpressured 
and easygoing-a sturdy 
footing for future study. Not 
at all a bad way to be in­
troduced to assembly lan­
guage. 

Let's face it. Only the Mar­
quis de Sade could enjoy pro­
gramming in assembly lan­
guage. Even if it had a fancy 
French name it wouldn't be 
more palatable. But there 
comes a time when resistance 
must be replaced with the 
spirit of challenge and the 
promise of efficient, fast 
code. At that time, An 
Assembly Language Course 
shouid be on the top of your 
reading list. 

Author Mark Fohl should 
be commended for providing 
a "generic " approach to 
assembly language. His 
choice of the Motorola 
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MC6800 microprocessor and 
its instruction set should not 
alienate users of other micro­
processors. In fact, those of 
you with other computers 
(myself included; I have the 
6502) will benefit greatly by 
his instruction. Because I was 
not expecting to be a full­
fledged assembly program­
mer by the last chapter, I was 
able to concentrate on prin­
ciples, logic, and operations . 

There is a laconic discus­
sion of the 6800 architecture 
and instruction set, which 
you will find valuable in 
studying your micropro­
cessor's structure. While not 
confusing the reader with in­
struction sets of other pro­
cessors, Fohl does suggest 
similarities to look for. His 
first-class explanation of the 
binary number system, as it is 
used in assembly language, is 
excellent reading for novices 
trying to understand how 
computers work. And a short 
source-code listing of a radix­
converter routine (binary, 
octal, decimal, or hexadeci­
mal) is not only useful as a 
learning tool, but it would be 
a great utility program to 
have on file. 

sembler affect the readability 
of source code? When are 
cross-assemblers and macro 
assemblers preferred? Why 
would you want an assembler 
capable of conditional or 
relocatable assemblies? All 
these issues are discussed for 
the reader's complete under­
standing of the assembly-lan­
guage process. 

I can by no means be con­
sidered an experienced 
assembly-language program­
mer. I've learned by necessity 
to write subroutines that will 
speed my BASIC programs or 
do tricks otherwise unattain­
able. By spending many 
hours poring through refer­
ence books, by reading what 
assembly source code I could 
get my hands on, and by an­
noying knowledgeable 
friends, I have learned what I 
need . 

I would have had it much 
easier if I had just possessed 
An Assembly Language 
Course. Then those pseudo­
ops and addressing modes, 
and the LDAs, CLCs, BNEs, 
and JMPs, would not have 
been so confusing. And I 
would not have had to stare 
blankly so often at the person 
telling me about the latest 

such-and-such macro assem­
bler. 

Assembly language need 
not be as punishing as all that 
for you. Many of you may 
take to assembly coding 
quicker than a dog takes to its 
bark. Fohl's book may even 
be too light for a few of you. 
For almost everyone, though, 
it should prove to be a tasty 
first course in a promising 
feast. 

Miss Fenwick knew the 
most efficient way to get you 
thinking for yourself. She 
made sure you had the solid 
background you needed. 
Ever since that class you've 
been glad for having her as 
your teacher. Think of An 
Assembly Language Course 
that way. It's not the com­
plete picture of assembly lan­
guage-no book is, nor 
should be. It just sets the 
stage with efficient and con­
cise explanations. Miss Fen­
wick would approve . • 

Tim Kilby is a microcomputer 
programmer and computer con­
sultant. His article "Character 
Editor for the Atari" appeared in 
the December 1982 BYTE. He 
can be reached at RR 1, Box 
288-B, Sperryville , VA 22740. Don't expect to write a new 

Alien Invaders game after 
reading An Assembly Lan­
guage Course , however. 
You'll need a good reference 
book for your specific micro­
processor and a lot of ex­
perience wri ting simple 
routines in assembly before 
you tackle any big jobs. 

BYTE's Bugs 

Perhaps the most impor­
tant topic discussed in the 
text is the assembler pro­
grams themselves: what they 
are, how they work, and how 
they differ. (Even assembly 
language, as close as it is to 
the computer's own lan­
guage, must be converted in­
to machine-readable code.) 

Other questions answered 
include the following . What 
is an assembler, exactly? And 
how does the two-pass as-

Faulty Philosophy 

In trying out the 32-bit 
multiply program in Thomas 
Starnes's article "Design 
Philosophy Behind Moto­
rola's MC68000," Robert 
Delaney found a bug. (See 
the May 1983 BYTE, p. 342.) 

In listing 1, the instruction 
ADDQ #4,A7, which appears 
as the second to last instruc­
tion on page 358, should be 
deleted. It causes an incorrect 
result and does not allow re­
storation of the stack pointer 
to its entry value upon com­
pletion of the last instruction. 

Breakout 
Box Broken 

Two circuits using the 
LM324 op amp in Steve Ciar­
cia's "Build an RS-232C 
Breakout Box" will not work 
properly in their present con­
figuration. (See figure 3, page 
38, and figure 4b, page 41, in 
the April 1983 BYTE. ) Re­
versing the input connections 
will correct this drafting er­
ror. 

Our thanks to Harold 
Balyoz in Flagstaff, Arizona, 
for spotting this mistake .• 
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With the ECHO speech synthesizer from Street Electronics 
whatever you type on the keyboard, your computer can say. The 
ECHO's text-to-speech system gives your computer an 
unlimited vocabulary while using a minimum of memory. And 
now a diskette of fixed, natural sounding words is available 
to enhance the ECHO ]['s voice output. 

Nearly 400 language rules are contained in the ECHO's 
text -to-speech algorithm. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to­
speech mode the user can select any of 63 different pitch 
levels, and have words spoken either monotonically or with 
intonation by using simple control character sequences. The 
rate of speech can be fast or slow; words can be spoken in 
their entirety or spelled letter by letter. The ECHOs also 
pronounce punctuation and numbers. Words can be encoded 
using phonemes and diphthongs when the text-to-speech or 
fixed vocabulary is not required. 
Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the 
sight and speech impaired. The ECHO is a complete stand 
alone unit which is compatible with most any computer; it sells 
for $299.95. The ECHO][, which plugs into the Apple][, is 
priced at $149.95. 

Contact us about the ECHO/PC for the IBM Personal Computer. 

Street Electronics Corporation 
1140 Mark Avenue Carpinteria, CA 93013 

Telephone (805) 684-4593 

Call toll free for demonstration (800) 221-0339 
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User's Column 

Epson QX-I0, Zenith Z-29, 
CP/M-68K, and More 

Significant subjects are surveyed by our sagacious savant 
by Jerry Pournelle 

They say April is the cruelest 
month. It certainly was for me. April 
began with a trip to Houston for the 
L-S Society Space Development Con­
vention . I went directly from 
Houston to Ithaca, New York, where 
I delivered the C. P. Snow Memorial 
Lecture; from there to New York City 
to see agents and editors; direct (well, 
it was supposed to be direct until 
United Airlines managed some in­
teresting routing) from NYC to San­
ta Cruz for a conference of an­
thropologists and science-fiction 
writers; back home in time to do my 
taxes; and north for a week in 
Washington state, where several 
scenes from our next book are set. 
Somewhere along the way I threw 
my back out. 

Withal I managed to play about 
with the Epson QX-IO computer; we 
have CP/M-68K for the Sage; and 
there's a nifty new terminal from 
Heath/Zenith. I even managed to 
answer some mail, although, alas, not 
all I would like to have dealt with. 

The Epson QX-I0 
The Epson QX-IO is now available, 

and I'm told it's selling well. It comes 
in two models: with a fairly standard 
keyboard that has a number of 
special-function keys marked in the 
usual manner and with the HASCI 
keyboard designed by Chris 
Rutkowski of Rising Star Industries. 
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The "standard" keyboard model 
comes with CP/M software; the 
HASCI model comes with Rising 
Star's Valdocs software package. 
You're also supposed to get a disk 
with the . CP/M operating system. I 
don't have that yet. By the time you 
read this, however, it will surely be 
included with any package you could 
buy. 

First the machine itself: I love it. 
The Epson QX-IO is compact and 
handsome enough that my wife will 
even allow it in the living room. The 
keyboard is very nice. It's missing 
some keys, such as tilde and curly 
braces { - - }, but there are ways to 
make it produce them. 

The keyboard is very typewriter­
like; it even preserves some annoy­
ing typewriter features. For example, 
the Shift Lock is not an "alpha lock" 
but a true shift lock: it puts the 
numbers and punctuation marks in 
uppercase. Also, it falls out of Shift 
Lock when you hit the Shift key. 
These are features, not bugs, accord­
ing to Epson: it wants the machine 
to be so much like a typewriter that 
anyone familiar with one will be able 
to use the QX-IO without any 
adjustments. 

The QX-IO has many nifty features. 
Little lights on certain keys, such as 
Insert and Shift Lock, tell you what 
mode you're in. When you first 
power up the Epson, it goes through 

a series of internal checks (not 
described in the manuals I have, so 
I can't say precisely what) that flash 
all the lights in sequence. 

The screen is pretty. The character 
set is nice, and a single keystroke lets 
you put in boldface and italic text that 
actually look like boldface and italic 
on screen. In other words, there's just 
a lot to like about the Epson QX-IO. 

Alas, there are also things to 
dislike. Not about the hardware; if 
the Epson has any hardware prob­
lems, I'm not aware of them. I've 
never had a hardware problem with 
the machine, and fm very fond of its 
little half-height S%-inch double­
sided double-density disks. 

The problems are in the Valdocs 
software. 

Valdocs is an enhanced text editor 
intended for the absolute novice user. 
You can do just about anything you 
like from within the editor; it's like an 
operating system. For example, 
there's a full four-function calculator 
with memory; the results can be put 
into your document. You can also use 
the Calculator mode to sum up col­
umns of numbers; I used it to 
prepare my expense accounts for my 
April trips. Like Wordstar, there's pro­
vision for running specific outside 
programs: I · presume that one of 
these days there'll be things like spell­
ing checkers, footnotes, and the like. 

The Valdocs system is very easy to 
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month e,n,d-user warranty. ' 
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JOSt thinkof it: everything you want in a 
letter-quality printer ... anywhere you want it. 
Only $599. 

Transtar 
P.O. Box C-96975, Bellevue, Washington 98009 
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learn. You don't have to open a single 
document. You just start using it, and 
soon you can type letters and such 
like. Online help is available at all 
times, and a big Undo key will pret­
ty well cancel anything you just did 
and don't like. 

There are a number of other 
helpful features. There's a com­
munications system that's supposed 
to work with an optional modem; I 
don't have that, so I can't say how 
well it works, but from the descrip­
tion it sounds pretty good. The mail 

management system also includes a 
"card file" system that lets you keep 
names, addresses, and telephone 
numbers, and get at them from in­
side the text editor. 

The Valdocs system creates a kind 
of database with multiple index en­
tries for each file you've saved, so that 
it can display your file directory in a 
number of ways: sequential, alpha­
betical, or, because you can have 
multiple-word file names, as a cross­
indexed directory listing. 

The system has a Schedule func-

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 
The Datasouth DSl20 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 DSl20 is a plug compatible replacemel1t 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 sao 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®©QDUGD computer corporation 
4216 Stuart Andrew Blvd . • Charlotte. North Carolina 28210.704/523-8500 
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tion that keeps track of dates and ap­
pointments in an electronic date­
book. That too is accessible from 
within the text editor. 

In other words, Valdocs is really 
splendid in conception, being a lot of 
what I've always wanted. The trou­
ble is, you pay a high price for all 
these features. 

The first prob.lem is obvious from 
the other side of the room. The 
Valdocs system is slow. It seems to 
take forever to do disk operations. 
There's a reason, of course: when. 
Valdocs saves a file, it makes entries 
in a whole series of indexes. This is 
all to the good, but it can be 
maddening. 

I've been taught that when you do 
creative writing on a computer, the 
first rule is "Save Early And Often." 
There could be a power failure. Some 
fiend could pull the power cord. The 
computer could ingest a moth. 
Anything can happen, and unless 
you've saved that text from memory 
to disk, when something does hap­
pen, that text is gone . 

The obvious way to save a file in 
Valdocs is to use the Store key, but 
that takes forever, after which you're 
in an empty buffer. You have to 
reload your file in order to continue 
working on it. It took me much more 
than a minute to save a one-page 
memo, then retrieve it to continue 
working. When you consider that I'm 
likely to save a long article such as 
this one 10 times an hour, and that 
it would take more than 2 minutes for 
each save, you can see I just can't do 
that. 

There's another way to save your 
work: press the Copy Disk key, wait 
about 15 seconds, and press the Un­
do key. This stores your work in a 
temporary workfile that will 
automatically be accessed the next 
time you turn the machine on-a 
neat feature, and certainly a guard 
against power failures. 

The trouble is that it hasn't made 
any backup file. If you want a backup 
file, you have to use the Store system. 
You'd also have to use a different file 
name. 

When you do a save with Wordstar, 
WRITE, Magic Wand, and most other 
editors I'm familiar with, certain safe-



Alternate Voice/Data Private Line. 
Voice communication and data transmission in an 

international telephone connection dedicated to your use 
only. That's the latest service from your most complete 
international telecommunications source. 

No one gives you more ways to do business world­
wide . Dedicated lines. Facsimile, data and voice trans­
mission . And no one gives you Bell reliability. Now we 're 

@ Bell System 

going all out to give you a competitive edge. In price . In 
service. In technolog ical innovation . Calion us when­
ever international telecommunications can answer 
your needs. 

For more information about Bell 's Alternate 
Voice / Data Private Line Service, contact your Bell Account 
Executive or call 1 800821-7979. 
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ty measures happen. Assume you 
save your text as FOOFILE.TXT. If 
you've previously saved that file, the 
disk will contain a file named 
FOOFILE.BAK (or .BAC). Now you 
save again. The system saves your file 
as FOOFILE.$$$ (or some other tem­
porary name), and only after a suc­
cessful save and verify does it erase 
FOOFILE.BAK, rename the old .TXT 
file to . BAK, and name the new file 
.TXT. If there's some disaster (power 
failure, really screwed-up sector on 
the disk, whatever) during the save, 
you've still got copies of your work. 

Valdocs doesn't do that. If you use 
the Copy-Undo save, or if you Store 
and don't give the file a new name, 
it writes over your only previous copy 
of the file: in other words, it bets all 
that it will be successful. 

I'm not that confident. Alas, 
though, in order to have backup 
copies, I'd have to use Store, and 
that's just too slow to tolerate. 

Joyce Lynn, the very friendly voice 
of Epson's hot line, tells me Rising 
Star is working on the problem and 

should have some new and faster 
software by next fall. Indeed, every 
time I pointed out problems in the 
Valdocs software, I was told that 
they'd fix it; that this is an evolving 
program, and when they get all the 
problems fixed, they'll send the re­
vised system to everyone who bought 
the old. I believe that, too; but I do 
think prospective customers ought to 
be warned that they're part of a 
development process. 

There's a second problem: Valdocs 
comes with the "TPM" operating 
system. Roger Amidon, systems 
group manager for Rising Star 
(which produced the software for the 
Epson), has told me many times that 
(1) TPM is better than CP/M, and (2) 
for all practical purposes you use 
TPM exactly the same as CP/M. 

The first statement may be true, but 
I cannot agree with the second. As 
an example, TPM doesn't have the 
CP/M STAT program to allow you to 
set the output port as TrY: , nor does 
"ZPIP" allow PIP FILENAME = TTY: 
(or vice versa) for file transfer. I'm 

8 and/or 16 Bits. 

told that TPM has a highly efficient 
batch processing system that's much 
more useful than CP/M's SUBMIT, 
and there are other excellent fea­
tures-but I'm also told that the TPM 
user documents will be available Real 
Soon Now. Thus, fair warning: if you 
buy the Epson Valdocs package, 
check to see that you're getting all the 
documents you need, including one 
on the TPM operating system, or be 
prepared to work entirely within the 
Valdocs editor environment without 
ever exiting it. 

I had some real problems using 
Valdocs. Chris Rutkowski told me 
that was because I was too sophisti­
cated; this is intended for rank begin­
ners. [Editor's Note: See the corres­
pondence between Rutkowski and 
Pournelle on page 442.] Fine. As an 
experiment, I put the QX-10 and Val­
docs documents on John Carr's desk 
and hid his Selectric. John is an as­
sociate editor on science-fiction an­
thologies; he doesn't normally use 
computers . 

At first John liked it a lot, and he 

A CompuPro Systems Center is much more than a computer store: It is the first place to look for 
business, scientific, and industrial computing solutions. When you're ready for professional level, 
state-of-the-art microcomputing, turn to the professionals listed below . .. they're ready for you. 

ARIZONA Carmichael Mountain View 

Scott.dale Logic Systems ACC 

S·100 (916) 971-3133 (415) 969-4969 

(800) 528·3138 Chat.worth Oakland 

CALIFORNIA Priority One Electronics Track Computer Center 

(213) 709-5464 (415) 444-8725 

Bakar.flald 
Hayward Pacific Pall.ade. 

Creative Computing Services 
Byte Shop of Hayward System Interface Consultants 

(805) 325-9877 
(415) 886-4732 (213) 454-2100 

Barkley Pa.adana 
Track Computer Center Irvine Omnl Unlimited 
(415) 845-6366 Priority One Electronics (2J 3) 795-6664 

Burlingame 
(714) 660-1411 

Petaluma 
Mentzer Computer Systems Lo. Angele. Advanced Information Mgmt. 
(415) 340-9363 American Computers & Engineers (707) 763-7283 

Canyon Country 
(213) 477-6751 Plea.anton 

Creative Computing Services Gifford Computer Systems Best Computer Stores 
(805) 251-9877 (213) 477-3921 (415) 463-2233 

438 A_t 1983 © BYTE Publication. Inc 



certainly was able to use it right off 
the bat without reading a lot of 
documents. After a while, though, 
problems showed up. 

Item: the QX-I0 uses a single Z80 
as both CPU (central processing unit, 
or brain) and as the manager for put­
ting the text onto the memory­
mapped screen. That's not inherent­
ly impossible, of course; Zeke II, the 
machine I'm writing this on, does 
precisely that. However, the Valdocs 
software just overwhelms the Z80, so 
that what goes on the screen lags 
what you type by an appreciable 
amount. This is very annoying, and 
you don't really get used to it . John 
said he hoped he'd never have to type 
a long document with that . 

Second, Valdocs doesn't have any 
way to print except to store it first . 
That means that it takes a minimum 
of two minutes to address an 
envelope. The Valdocs documents 
describe a "screen dump" feature that 
will print whatever you see on the 
screen. When we tried that with an 
address, however, it locked up the 

machine so that we had to reset it to 
get out; double plus ungood . 

Third, Val docs doesn't know how 
to print one sheet at a time. It's ap­
parently fine for continuous fanfold, 
but if you want to use letterhead, 
you've got a problem. The program 
won't accept variable top and bottom 
margins: you have to set the bottorri. 
margin for the whole document, and 
of course the proper margin for the 
first page of letterhead is not the 
same as for the second and follow­
ing sheets. 

Finally, it's just plain slow all 
around. Example: I wanted to create 
64 Valdocs files to check whether the 
directory could handle more; I 
created a three-line test file and 
started in. Save. Restore. Save. 
Restore. I was watching The Pajama 
Game, but the movie ran out before 
I was done: 2 hours and 20 minutes. 

Getting from the beginning to the 
end of a six-page document takes 15 
seconds. Deleting the first three 
pages of the same document takes 30 
seconds. Killing unwanted files takes 

nearly a minute each. 
In my judgment, the Valdocs sys­

tem is noble in objective, but I don't 
think they'll ever get it to work 
reliably at an acceptable speed on a 
Z80. If Val docs were available for 
something like the Eagle 1600, with 
its hard disk and 16-bit processor, it 
might be a different story. 

There's also some confusion on the 
philosophy of Valdocs. On the one 
hand, Epson tried to make every­
thing similar to what you'd ex­
perience if you were using a type­
writer. Alas, then it put in a number 
of undocumented features, some ex­
cellent, but none of which you can 
reason your way to. Then, finally, Ep­
son added other (definitely useful) 
features that assume you have read 
and absorbed all the documents and 
are reasonably familiar with com­
puters. A lot of this looks as if it were 
designed by a committee that doesn't 
meet very often. 

Valdocs is evolving. Some of the 
problems may be fixed by the time 
you read this. I hope so; but I have 
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to review what I have, not what I'm 
told is coming. 

Alas, too, I think Epson is up 
against a fundamental limit. Apple's 
Lisa software pushes the Motorola 
68000 chip right up to its limits, 
which is why Lisa is so slow. In my 
judgment, Valdocs has pushed the 
Zilog 280 chip past its limits; I'd love 
to be proved wrong, but I don't think 
Valdocs will ever run properly until 
something like the 8086 or 68000 is 
used. 

The Epson FX-80 Printer 
The FX-80 is Epson's newest top-of­

the-line dot-matrix printer. It has very 
good print quality. With proper soft­
ware to drive it in the "letter-quality" 
mode, it would certainly be adequate 
to produce submission-quality 
manuscripts and correspondence. 

This is a really nifty printer; we had 
it working with the QX-IO a couple of 
weeks ago, using it to print graphs 
we made with the Valdocs graph­
construction program. (The graph 
program is very similar to the CHAR-

roN graph program that comes with 
the Otrona.) The FX-80 made neat 
graphs of all kinds: pie, bar, wavy 
lines, and scattergram. 

There's one feature that's also a 
problem. The feature is '1ast form ac­
cess;' meaning that the FX-80 is 
designed to let you remove the last 
page printed without wasting a 
sheet. The problem is that the design 
that allows this makes it very difficult 
to get the paper into the machine; in 
fact, I couldn't do it until a nice young 
lady at the Epson booth at CCS 
showed me how. (The secret is to ig­
nore the instructions in the FX-80 
manual.) Once you get the fanfold 
paper in, the printer works fine. 

The FX-80 is not well designed for 
feeding in a sheet at a time. With 
proper text-editor software you could 
use letterhead paper, but as Valdocs 
is written at present, that's very 
difficult. 

In fact, we had so much difficulty 
with paper feed that we finally 
hooked up the MPI Model 99G 
printer to the QX-IO. John Matlock of 

The Printer People sent me a cable to 
allow that; he's interested in a speed 
comparison between the 99G and the 
FX-80. I haven't done that test yet, but 
the 99G certainly prints both letters 
and graphs with quality at least equal 
to the FX-80. It also has a normal ex­
ternal tractor that lets you feed in the 
paper without problems, and it 
works just fine. Full comparison 
another time. 

Comparing Editors 
One of the panels at the West Coast 

Computer Faire was devoted to text 
editors and word processing. I'd in­
tended to go to it, but I got trapped 
in something conflicting. It was con­
ducted by Arthur Naiman. I met him 
for about one minute before his 
panel. I'm sorry I missed the panel, 
because I'm told it was very good. I 
believe that, because last week I got 
a copy of Arthur Naiman's new book, 
Word Processing Buyer's Guide, and 
that's excellent. 

I would be proud to have written 
Text continued on page 446 
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We take on 
Ted Turner 

DHL, #1 Worldwide Courier Express, now makes 
time-critical deliveries overnight throughout the U.S. 

It takes a special kind of person 
to take on all challengers and 
come out ahead. A person like 
Ted Turner, who not only success­
fully defended the America's Cup 
but who indelibly changed the 
picture of American television 
with the first 24-hour news 
service on his innovative Cable 
News Network. 

In today's world, speed of 
information is vital. "You not 
only have to be smarter than 
the next guy, you have to 
be faster;' says Turner. 

That's why DHL takes on 
Ted Turner. 

...... " 

_ C.f. ,v.j,.,..."",,- ' I 

/t</VI/f 7)~"'''''/J 

Circle 136 on Inquiry card . 

"For overnight delivery of time­
critical documents and packages 
anywhere in the U.S.," says Turner, 
"they're the next best thing to 
taking it there yourself:' 

Because, like Turner's super­
station, DHL has incredible reach. 

30,000 locations. 
Service to 97% of the 

"Fortune 500." 
More on-time deliveries to 

more places around the world 
than any other express courier. 

And DHL makes sure clients like 
Ted Turner stay ahead with state­
of-the-art tech 

DHLuses 
"'-. {J' 

. 727s, Learjets, 
helicopters and its 

~M-B\ilil§ large fleet of trucks 
to speed urgent 

documents 
and packages 

~~ .... ~~~ on their way, 
~ all across America. 

"The only thing they 
can't deliver," says 
Turner, "is a pennant 
for my Atlanta Braves:' 
For Information, call 

your local office of 
. ;." DHL Worldwide 
. _, ''' , ~Oilrier Express. 
~ . '. J..: .. ~r'. ,.. . 
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Epilogue: A Look at Valdocs 
As you know if you read Jerry's col­

umn, our intrepid user had some prob­
lems with Valdocs. Searching for an 
explanation, he called Chris 
Rutkowski, president of Rising Star 
Industries, with his comments and 
sent Rutkowski a draft version of this 
month's User's Column. Wha.t follows 
is the exchange that ·ensued between 
Rutkowski and Pournelle. 

Dear Jerry, 
Upon reflection, it seems that 

your criticisms of Valdocs are 
primarily related to the difficulty 
of adapting the Valdocs environ­
ment into a preexisting CP/M en­
vironment. That is, you have a 
number of computers, a large 
body of software, and far more 
peripherals than anyone would 
call average. Add to this your data 
and text files, and clearly, you are 
pretty well established. 

Taking a QX-l0 with Valdocs and 
integrating it into all of this is not 
a trivial task. But then, no one ever 
said it was, or that Valdocs would 
make that job any easier. This is 
not a function of Valdocs, which is 
a user environment; it is a function 
of the operating system, and in 
this regard, TPM is no different 
from CP/M, Unix, or any other. 
Without complete and proper doc­
umentation, the user will find it 
impossible to meld the system in­
to a preexisting complex. And this 
documentation is not included 
with the first release of the 
machine. 

But before you criticize this too 
strongly, please remember two 
things. First, the primary target for 
the Valdocs system is the person 
who will use it as a stand-alone 
system. For this user, the problems 
you encountered are of no conse­
quence, for now at least. Second, 
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we are taking action to ensure that 
the documentation required to ful­
ly integrate the QX-l0lValdocs 
system with other environments is 
provided. This includes 

ea TPM primer, which is being 
written by the author of a popular 
CP/M primer 
ea plug-in 8-inch and 5%-inch 
disk-controller card that will 
facilitate the easy transfer of soft-

. ware between the Valdocs system 
and any CP/M system 
ea Valdocs technical manual that 
thoroughly documents the Val-

lilt bolls down 
to this: Valdocs Is 

not well suited 
as a hacker's 

environment, nor 
was It ever 

Intended to be." 

docs database filer, the bit-mapped 
screen drivers, etc. (This section 
will be of interest only to those 
who wish to write software spe­
cifically for the Valdocs environ­
ment.) These should be available 
by August. Thus even the inher­
ently difficult job that you are at­
tempting will be feasible. 

I disagree that the Valdocs sys­
tem was "designed by geniuses for 
use by idiots;' unless you define 
idiot as "someone who neither 
knows nor cares about how a com­
puter functions internally-who 
only wants to use the machine as 
a tool:' I call that person normal. 

Your statement that our philos­
ophy is confused is both inaccu­
rate and inappropriate. As long as 
the user remains in the Valdocs 
environment, things are simple 

and straightforward, although 
capable of quite sophisticated and 
comprehensive interactions. But as 
soon as the user departs that en­
vironment, he's on his own, just 
as he's on his own using any other 
operating system/computer com­
bination. The current expert-level 
settings are arranged so that at the 
novice levels, even the possibility 
of departing the Valdocs environ­
ment is precluded. Thus the 
novice does not need to under­
stand the operating system to en­
joy the user environment. 

Your observations about the 
slowness of the Epson disks is the 
result of comparing apples and 
oranges. A Store from within 
Valdocs is not a simple file save. 
The Indx program, which is in­
voked by Store, is a complex cross­
indexing database filing system 
that has little in common with that 
of any other word processor on the 
market. When Store is invoked, 
numerous disk operations have to 
take place to update the database 
(in a hard-disk environment with 
a large index, this could amount to 
dozens of operations). This can, 
quite logically, take a minute or 
more. 

Obviously, using Store as a 
measure of disk speed is not like­
ly to produce meaningful results. 
While we are not using track buf­
fering or cache buffering to 
enhance disk speed, the Epson 
disks are otherwise quite com­
petitive with any others on the 
market. We can perform a more 
meaningful test by exiting from 
the editor to the menu by press­
ing the Menu key. Fr~m the menu 
we can chain to other Valdocs 
modules without having to close 
any temporary files or the like. 
When chaining from the menu to 
other modules, the length of time 



from the keypress to the blanking 
of the screen is the length of time 
it took the system to load the pro­
gram off disk and start execution. 
Press one of the other function 
keys, such as MAIL, SCHD, or 
DRAW. The results are interesting: 
Schd, which is about 52K bytes in 
length, takes about 13 seconds to 
load. Mail, at 371< bytes, takes less 
than 10 seconds. Frankly, while no 
hard disks need feel threatened, 
these times are quite respectable 
and are typical of what a user 
would expect to experience with 
any CP/M-like system using 
SIAl-inch drives. 

As you observed, the Store 
mechanism is too slow to be useful 
for a Save. As a result, we created 
a separate mechanism to execute 
Saves. This mechanism has been 
in every version of Valdocs you 
have ever seen. (Note that when 
you press CONTROL Q a new 
menu appears in the editor. This 
menu allows normal CP/M such as 
Saves, Retrieves, Directories, etc. 
However, we felt that such oper­
ating system operations were inap­
propriate for an elegant Save 
mechanism.) The actual Save 
mechanism is documented on 
page 2-24 or 2-25 of the Valdocs 
manual. In short, with only two 
keystrokes, you can save any file. 
The length of time to execute this 
save is only 15 seconds or so for 
files of any length. 

While chaining from the editor 
to any other function, all editor 
work files are closed (which is the 
mechanism of a Save). This as­
sures the user that his work is safe 
and also provides some unique 
capabilities. For example, at the 
end of a workday the user can 
chain out to menu and then power 
down. When he reboots the sys­
tem in the morning, he'll find that 

Valdocs will sign on with his file 
in place, all tabs and margins cor­
rectly set, and his cursor exactly 
where he left it in the document. 
Additionally, this ensures that 
simply using the various functions 
of Valdocs continually saves the 
user's work. Thus the need to 
knowingly perform a discrete Save 
operation is dramatically reduced. 

This Save mechanism is not in­
tuitive, but, then, the necessity to 
do Saves at all is in no way in­
tuitive. So, the need to save your 
work and the procedure for doing 
it can easily be taught in the same 

"The current (May 
1983J version of 

Valdocs Is only a 
starting point. Much 
remains to be done 

to add In every 
possible feature." 

place at the same time. (In devel­
oping Valdocs and HASCI, we 
have found that there are perhaps 
a half-dozen things that a prospec­
tive user must learn.) By August, 
Save will have been reduced to a 
single keystroke. 

Our reasons for using TPM are 
many and valid. TPM has a Chain 
function, without which Valdocs 
would have been nearly impossi­
ble. It also supports a multibank 
system as well as up to 255 user 
areas and allows cross-user opera­
tions (vastly superior to CP/M's 
user constructs). By August, TPM 
will have hashed directories and 
numerous other improvements. 
Our reason for choosing TPM was 
that in 1982, TPM already sup­
ported many of the features now 
being introduced in version 3.0 of 

CP/M. TPM is corripatibie with 
both 1.4 and2.2 versions of CP/M, 
but that doesn't mean that their 
user int~rfaces ~ identical. (Most 
common commands-DIR, ERA, 
PIP, SAVE, REM, etc;-however, 
can be used identically, even 
thdugl} they possess numerous en­
hancements.) It means that they 
are functionally equIvalent. the 
goC!l of COq1puter Design Labs 
(authors of TPM) was, of course, 
to have any CP/M-compatible soft­
ware execute properly within the 
TPM environment. This has been 
no easy task. 

CP/M was written in 8080 code, 
and more than one developer 
using CP/M on a Z80 took advan­
tage of th~ to do some very 
strange' things with the additional 
ZSO registeIs. Furthermore, more 
than one aspect of CP/M is docu­
mented quite poorly, complicating 
the task. As of this writing, we 
knoW-of no CP/M program that 
does not run con;ect1y under TPM. 
If any are found, the folks at CDL 
will be delighted to remedy the 
situation. 

Your , difficulties are in fact . a 
furtction of your highly developed 
computer literacy: through the 
traditional school of hard knocks 
yob've . learned a lot ' of painful 
lessons about the need for docu­
mentation, the dangers of systems, 
anld soon, lessons . that simply 
don't apply in the Valdocs environ­
ment. It boils down to this: 
Valdocs is not well suited as a 
hacker's environment, nor was it 
ever intended to be. However, 
your statement that Valdocs is not 
suitable for professional writing 
tasks is in disagreement with the 
findings of our other 30 or so test 
sites, which include a great many 
professional .· wordsmiths. 

The current (May 1983) version 

AUBUtt 1983 © BYTE Publlcatiolll Inc 443 



of Valdocs is only a starting point. 
Much remains to be done to add 
in every possible feature. But our 
stated goal is that "90 percent of 
the potential users of Valdocs will 
never need any software not pro­
vided directly by the Valdocs en­
vironment:' It is a tall oreier-and 
one which we expect to have large­
ly accomplished within a year. In 
the meantime, most users will find 
Valdocs very satisfactory for most 
applications. Users who have very 
specific requirements in mind are, 
as always, well adVised to check 
carefully before assUming that Val­
docs will or will not suit their pur­
poses. 
Chris Rutkowski 

Dear Chris, 
I really think you have misun­

derstood, and perhaps my readers 
may, so 111 try to be more clear. 

Agreed: integrating the QX-l0 
into my system here was what I 
first had in mind. I'd still like to try 
it as a small computer using one or 
another text editor. However, I do 
not know what terminal it emu­
lates, and I still have no CP/M for 
it. TPM may be excellent, but I 
would have to write an assem­
bly-language program to transfer 
files, as far as I can see. The pack­
age 1 got with the last software 
delivery said "Your QX-l0 package 
may not be complete. The follow­
ing items may be on backorder: . 
CP/M Diskette, CP/M + Manual:' 

In any event, I put the system in 
the other room and put the Selec­
tric away. I paid John Carr's time 
to have him learn the system and 
handed him the manuals. John, an 
associate editor on science fiction 
anthologies, is totally unfamiliar 
with CP/M or any other operating 
system. His computer experience 
in the past has been confined to 
using a text editor after someone 
loaded the editor for him. Thus 
this seemed a fair test. 

When the system crashed (after 
the directory was ftill) completely 
without warning, it didn't make 
John feel better about the QX-l0. 
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I should, I suppose, have shown 
him how to cancel files (or he 
should have done it, from reading 
the manual) . Most of the files in 
the system were nothing more 
than addresses. That's one of the 
most serious problems: WE 
COULD NOT MAKE IT PRINT 
WITHOUT SAVING THE FILE 
FIRST. 

We tried the Screen Dump in­
structions, and they don't save the 
file. What are we supposed to do? 
Save the address for the envelope, 
using Store-which takes a fairly 
long time-then cancel that file, 
which takes more time? True, we 
often use window envelopes, but 
one of the major difficulties we 
had was with the print system 
using letterhead and single sheets 

HAs I understand It, 
until you Store the 
document, you are 

wrIting over your last 
Save .. That's not 

what I would call 
safety." 

of paper. I'm trying it now, with 
the disk that came with the docu­
ments, presumably what is for sale 
to the public. We'll see what 
happens. 

Incidentally, now I'll try the set­
up program and set the clock and 
such. 

I changed the printer to FX-80. 
It was already set to the expert 
level. I fear 1 can make no sense of 
the input command; if there's a 
way to set things to TTY:, I cannot 
find out how that is done. Other­
wise, as instructions dictated, I did 
not change anything. The clock, 
incidentally, is very accurate and 
has been running on time within 
a minute since the machine 
arrived. 

Now for your points. 1 will wait 
for the TPM Primer. My remarks 
are pretty well confined to the ex­
perience within the Valdocs sys-

tern, and we'll look at the Epson 
as a small computer independent 
of that when we have either of the 
TPM documents (I have one set, 
but they didn't explain how to 
transfer files. Unfortunately, the 
Osborne is not here just now; it 
reads a lot of formats, and I could 
transfer files from it to the Epson, 
etc., but that just doesn't seem 
reasonable) . 

I anxiously await the new con­
troller that allows reading and for­
matting (I presume it will either of­
fer a variety of disk formats or will 
write to previously formatted disks 
in the format they are in. I expect 
that it can read from one format 
and write to another, as the Lobo 
does) . 

I'd love a look at the Valdocs 
technical manual, but I don't real­
ly need it for what I'm trying to do 
now. 

I still want Valdocs to work very 
much. I would like to have the 
whole system, with the database 
and address book and all the other 
features. However, until we can 
easily and conveniently write let­
ters and do the general work of the 
office here, the other features 
aren't relevant. 

It is certainly a drawback not to 
be able to change bottom and top 
page margins within a document. 
I don't think 1 can do that. I will 
try again .... No. When I change 
the bottom margin, wherever I 
am, I find myself at the top of the 
page again. This means that the 
system is nearly useless for letters 
on letterhead and not very good 
for other documents because you 
must format your text all at once. 
I have just tried the Size key, but 
1 don't think it does anything. 

More thoughts. For those used 
to computers, the type "drags" 
across the screen and cursor mo­
tion is very slow. I agree that's a 
function of what you're used to, 
and I am, on purpose, accustomed 
to the fastest and best word pro­
cessing system. 

Incidentally, the hyphen feature 
of Valdocs is a fatal error. Valdocs 



broke my line at the hyphen in 
word-processing. I had not in­
tended the word to be broken 
there. Most authors do not want 
the machine to decide things like 
that for them, and I always send 
my manuscripts with no hyphens 
at all unless I intended them. I 
never leave a hyphen at the end of 
a line because that would be am­
biguous to a typesetter or copy 
editor. 

I will now try to Save using the 
instructions in the manual. I used 
Copy Disk, waited for a new 
prompt, and then pressed UNDO. 
Saving these three pages took 
21.19 seconds, which I agree is rea­
sonable. But it is also counterin­
tuitive and differs from the 
philosophy we have up to now 
been led to expect. Moreover, I do 
not believe this makes a backup 
copy. As I understand it, until you 
Store the document, you are 
writing over your last Save. That's 
not what I would call safety. I am 
probably a fanatic on the subject 
of document integrity, but I am not 
likely to change, and neither are 
most authors. 

I'm willing to "elieve you about 
TPM, but the fact is that I have 
been unable to make TPM do 
what CP/M's Stat program does. I 
have also been unable to figure out 
how to do the equivalent with 
whatever programs TPM employs. 
It may be a wonderful operating 
system, optimized and all that, but 
I don't have what it takes to learn 
it. 

I would make the following im­
provements in Valdocs: 

1. Have a Kill program that lets 
you run down a list of files and 
mark each D for Delete; then 
when you execute the program, 
it gets rid of them. 

2. Make it possible to print with­
out Storing the file. Sometimes 
we only want a short letter; we 
have nQ intention of keeping a 
copy, and we're interested in 
getting the work out the door. 
Same for addressing envelopes; 

we have to keep a typewriter 
around to make mailing labels 
and envelopes. 

3. Allow imbedded format com­
mands of some kind so that, for 
example, we could change the 
bottom margin on page 2. 

4. Have a Setup file that you can 
put your favorite defaults into. 
Tabs, for example; why must I 
set them for each document? 

5. Naturally, you must have a way 
to deal with John's data disk 
disaster. Was that an older copy, 
or does it happen on all? I may 
test this tonight. Try to overfill 
the directory, and overfill the 
disk, and see what happens 
with the distribution software. 
First we will test the system to 

"I agree that users 
don't need to know 

everything that's 
going on In the 
system, but they 

should be able to do 
things quickly and 

easily." 

see how well we can print let­
ters. I have fooled the FX-80 in­
to believing there is paper by in­
serting a second sheet behind 
the first, but that's a pretty 
lousy way to have to proceed. 

6. I'd think, then, that mating the 
system with the printer would 
be useful. There should also be 
an Install program that would 
let you use Valdocs with the 
RS-232C port so that it could be 
used with Diablo and NEC 
Spinwriter printers, although I 
agree that these new Epson 
printers produce high-quality 
work. 

7. The Shift down-arrow doesn't 
really move to next visible page, 
but up a few lines. Perhaps you 
need a Multiplier key, as in 
EMACS, MINCE, and Word­
master; in those'W multiplies 
the next command by a factor of 

4. Multiple uses multiply in 
cascade. 

As to "designed by geniuses for 
execution by idiots:' I agree that 
users don't need to know every­
thing that's going on in the sys­
tem, but they should be able to do 
things quickly and easily. 

Anyway, there's a lot to like 
about Valdocs, and it could be ter­
rific if implemented on a faster 
machine with a hard disk. Also, 
when finished for the Epson, I 
agree that it could be about as 
good as any system I know of, 
especially for the price. 

I have to quit now. We'll see how 
the printing goes. [Editor's note: 
At this point in the letter, the 
sentences are printed diagonally 
across the page. After some in­
vestiga:tion, Jerry discovered that if 
you insert the paper into the 
printer crookedly and then try to 
fix it, the printer begins printing. 
The reason for this is that the soft­
ware sensor that determines 
whether the paper is indeed in the 
printer can be tripped before 
paper is located correctly under 
the print head. Jerry's letter con­
tinues now after several lines that 
illustrate the problem better than 
this description .... P. C.] 

If you do not tell the printer to 
stop between pages, it does a 
formfeed when it starts, though 
you didn't tell it to, so don't try that 
with a single sheet in the machine. 

The slowness of this screen is 
about to drive me crazy. I can type 
about four words ahead of the 
screen, sometimes, and some­
times not; it's not obvious what 
the relationship is. But I could live 
with all that. What I can't live with 
is the inability to write letters. 

It is now 11:00, and I began this 
at 8:50. That's a lot of time for a 
6-page letter. It took one minute 
and two seconds to Store. We'll do 
that again, and retrieve it. I have 
been an hour and a half writing 
this. I would have done far better 
with a Selectric. Sigh. 
Jerry Pournelle. 

Augult 1983 © BYTE Publications Inc 445 



Text continued from page 440: 

this book. It's clear, objective, and 
damned thorough. It even has a 
review of WRITE, the text editor I 
use; Naiman read one of my articles 
and managed to get hold of Tony 
Pietsch, WRITE's author, and buy not 
only WRITE, but a computer mod­
eled after Ezekial. 

I gather from Naiman's book that, 
like me, he has just about every 
word-processing and text-editing 
program in existence. He even wrote 
the Sybex Introduction to Word Star. 
(Interestingly, Naiman used WRITE 

to write it .) 
Naiman uses an interesting point 

system to evaluate word-processing 
programs; thus you can see exactly 
why he rates the various programs 
the way he does. This book discusses 
just about every text editor I know of, 
plus a lot I had never heard of before 
reading his book. Anyone con­
templating the purchase of a text 
editor or word processor should run, 
not walk, to the store and get this 
book before spending a single dime 
on word-processing software. 

~ ~ 
10 reasonsWwY9ll should call DataSourceM 

for micro software and hardware ... 
1 Software and Hardware for all Popular 

Microcomputers. We carry software in all 
• popular tor mats and operating systems 

Including PC- DOS. MS-DOS: CP/M- 86 and 
6 Risk-Free Software We stand behind 

every product we sell . All items are tully 
• documented. backed by manutacturer's 

warranties. and are guaranteed by 
CP/M -80.. Always the current versions in stock. 

2 Competitive Prices Our volume enables us 
to oHer you prices which are consistently 

DataSource to be in pertect working 
condition. 

• competitive. Compare tor yourself. then call 
us toll-tree 80.0.-328-2260.. 7 Toll-Free Technical Support We service 

what we sell. Our customers have direct 
• access to our technical statt on a toll-free 

basis. 80.0.-328-2260.. 

3 
Express Delivery Time is money and we at 
DataSource understand that. Your order 
WIll be processed and shipped within 24 

• hours tor all products in stock. 

4 Discount Structures We oHer signilicant 
discounts to any individual. organization or 

8 National Maintenance Network. We otter 
a variety of maintenance agreements 

• tOllored to the specitic hardware items you 
select. Call for more information. 

• user's group purchasing in quantity. 

Kay Account Program For corporations 
and institutions. we oHer a comprehensive S 

Flexible Payment Options We accept 
most major credit cards. checks. and 
money orders. as well as purchase orders 

• trom approved corporale accounts. 

5 
program: volume discounts. complete 
maintenance packages. specially staHed 

• technical support. a sales team 
experienced in micro applications. and 
several finanCing options. 

10 
Proven Track Record. Join our growing list 
of cuslomers which include many Forlune 

.50.0 companies. major educational 
instItutIons and government entihes. 

Here's a small sampling of products available now trom DataSource:" 
(It you don't see what you need, just call us at the number below.) 

Data Base Management 
Dala Design . In501l ·CALL· 
dBase II . Ashton Tate $449.00 
Condor III . Condor 495.00 

~~~1tl~l~rvis~g~rp ~~~: gg 
Tim III - InnovaUve Software 325.00 
Infoster . Mlcropro 297.00 
PFS; FUe . SoJlwal e Publ1shlng 99 .00 
P~~:~Ts~?~~' Software 95.00 
Qufcll:code . Fa:.: &: Gellel 215.00 
DB Plus - Humansott 99.00 
Knowledge Man - MOBS 350.00 
Versa Form - Applied 

Software Tech. 299.00 

Spr.ad.h •• t./rtnanc. 
Super calc - Sorclm 
Supercalc 2 - Sorcim 
V1s1calc - Vldcorp 
Multiplan - Microsoft 
Financial Planner - Ashton 
Tate 

Bottom Line Strategist -
Ashton Tate 

125.00 
169.00 
189.00 
195.00 

' CALL' 

·CALL· 

Word'roc ... lng 
Wordstar - Mlcropro 289.00 
Wordstar/ Mallmeroe -

Random House 
Thesaurus - Dictronlcs 115.00 

Graphic. 
Chartman - Graphic Soltware 225.00 
prs: Graph - Software 

d~~~~hhl_n~oJ: at Geller ~~g : gg 
VlsHrend / Plot - Vlslcorp 2:15.00 
Fast Graph - Innovative 

Software 199.00 
Graphvntter - Graphic 
Communication 325.00 

~~i'a8~g~'6?~tal Research 50.00 
B?~~C _c~xr!rg:citpB M 298.00 
Pascal MT + 86 (IBM PC) -

F~:Prg~l(f:~ PC) - Supersoft 
285.00 
325.00 

Communlcallon. 
Crosstalk - Mlcrostut 145.00 
Smartcom II - Hayes 85.00 
PC/Intercom - Mark 01 the 
Unicorn 15.00 

Emul1nk 3210 emulation -
MlcloLtnk 695.00 

U"c.Uan.aus 
The Home Accountant + -
Continental 

Personal Investor - PBL 
Superf1le - FYI 
Statpak - NW Analytical 
Milestone 86 - Organic 
Software 
~~d~I~~I~er6tccounUno 
FCM - Continental 
Financier Personal 

Series - Financier 
TXI Solver - Software Arts 

Hardwar. 

5~~~~raX:~-A 
C. Itoh F-IO StarwrHer 
C. 1t 10 ProwrUer 

art modem 
martmodem 
wI Smart com 

adboard64X 
Seattle RAM + 128 It 
Gorilla Banana 

99.00 
105.00 
125.00 
395.00 

245.00 

450.00 ea. 
90.00 

130.00 
'CALL ' 

595.00 
575.00 

1250.00 
399.00 

1915.00 
220.00 
525.00 
· CALL· 
325.00 
'CALL' 
:119.00 

s~~fl~fn~er - Lexlsoft ~~~:gg 
The Final Word - Mark 01 the 

August Specials from Datasource'\I 
Unicorn 2:19.00 

Easy Wrtter II - IUS 239.00 
VoUr:swr1ter - L1fetree 125.00 

Micropro Pro1essional Pak ... Wordslar, MaUmerge, Spellstar, 
PLUS free Star Index a1l10r only $425.00 

Supervnlter - Sorclm 119.00 
Multtmate - Soflword Systems 359.00 

~~s6~g{~xt-5XbsJc_o~achtree 'f8~J~ 
The Word Plus - Oasis 1:15.00 
Grammatlk - Aspen 60.00 
Punctuation 8t Style - Oasis 99.00 

Microsoft Basic CompUer-Obsorne $235.00 

Only from Data Source: 
PC UtUlty Pak (Sort Directory. Disk Clean-up) -
PC Consuillng $39.00 

FOR MORE INFORMATION CALL TOLL· FREE 

1-800-328-2260 
IN MINNESOTA. CALL 612·544·3615 

New hours: M-F 8-6. Sat. 9-3 CST 
Pn'crs rl'jlrct a 31f21} cash discol/nt and ar .. subjecl lo chllngl' withollt tlOh·re. Purchasr ortJrrs aCClptl'd /rom approllrd corpora/I' flccmm/s. 

All orders ar. shipped UPS. $.1 shipping charge on so/twarl' items. 21l- shippillgchargl' on hardwart' i/rms. 

- --- :nIIDI'C 
LlAIA ______ _ 

DATASOURCE SYSTEMS MARKETING CORR 

Your source tor micro sottware and hardware '" 
1660 South Highway 100, Minneapolis, MN 55416 
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The Z-29 
When the new Zenith Z-29 

keyboard arrived, I was about to go 
off to Bellingham; I wouldn't be able 
to do anything with it for at least a 
week. As it happens, the night before 
the Z-29 arrived Chuck McMannis' 
home terminal had died. Chuck is 
our new research assistant. The solu­
tion, therefore, was obvious, and 
Chuck took the Z-29 home with him. 

When I came back I found he had 
made his other boss (the one who 
pays him a living wage) buy a Z-29 
for their minicomputer. Chuck thinks 
the Z-29 is the best thing he's seen for 
the money. The following is largely 
drawn from his report. 

The Z-29 (H-29 in kit form) is a 
second-generation machine. It fixes 
most of the identified bugs that ex­
isted in the Z-19 and adds a detach­
able keyboard as well . Not only that, 
it has been sculpted to make it more 
like a Selectric. It has excellent feel. 
Some find it a bit "thick" for sitting 
on a desk although perfect for put­
ting on your lap; I haven't noticed 
any problems at all. 

If your system can use a Z-19, you 
can plug in the Z-29 and run. hi ad­
dition, the Z-29 can emulate a 
Hazeltine 1500 and a Lear Siegler 
ADM 3A. Best of all, from Tony 
Pietsch's viewpoint, it has a full ANSI 
(American National Standards In­
stitute) mode. This is important 
because all the big computer com­
panies are moving toward the ANSI 
Standard communications mode. 

I'm not entirely happy with the key 
layout. The arrow keys are put over 
for right-hand use; they're grouped 
above the Return key. I'd prefer a 
small separate left-hand pad of ar­
rows with Home in the middle. This 
is a matter of taste and what one is 
used to, of course, and it won't take 
long to get used to the Z-29 layout. 

The character set is aesthetically 
pleasing. There are several new at­
tributes: underline, blink, and half­
intensity. The screen is 24 by 80 with 
a twenty-fifth status line. The twenty­
fifth line accesses a built-in real-time 
clock. An alternate character set is 
included. 

It does have problems. They work 
hell out of the 8051 chip in there, and 



Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 

Quite articulate. 

The unlimited vocab ulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe­
s izer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational 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 talki ng 
without using any valuable 
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 Votrax 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" 

Circle 486 on Inquiry card. 

Friendly to humans. 

Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
in tandem with you r pr inter without an 
add iti o nal interface ca rd. Both serial 
and parallel ports come standard, 
a llowing you to connect the Votrax PS 
System to vi rtually any computer. 
Speech, music and sound effects are 

• onl y a PRINT statement away. 

What to say after "Hello" . 

Businesses will apprec iate spoken 
data transmission, narration of g raphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier fOI- the blind to use. School chil­
dren can receive comprehens ive 

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 sOllnd 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 prom pting. 
D X-on/X-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. 

© VOTRAX 1982 



Zenith didn't supply enough 
memory: the buffer is only 32 
characters long, and that can be over­
run. I'd have thought with memory 
so cheap the company would have 
provided at least U8 characters; 256 
would have been better. It did pro­
vide !in X-ON X-OFF handshake 
routine (a way to tell the computer 
"Stop sending! My buffer is fulIl"), 
but I hope that one day there'll be an 
upgrade to add more memory. 

For reasons I do not understand, 
the cable connecting the keyboard 
plugs in at the back of the termj.nal. 
Nearly every terminal does this; I 
can't think why. 

The brightness control is a knob on 
the back of the terminal, neatly 
placed so that you cannot adjust 
screen brightness while sitting where 
you'll look at the screen. Obviously 
Zenith ought to have made this a 
software adjust (as with the Otrona). 

Note: Steve Ingish of Zenith tells 
me putting the connection and con­
trol on the back saves about $50 on 
the terminal's price. 

On the plus side, Zenith has pro­
vided a software setup menu; no 
longer must you flip physical switch­
es, then turn the terminal off and 
back on to change the terminal pa­
rameters. Another plus that Ciarcia 
will like: there's almost no EMI (elec­
tromagnetic interference). 

Chuck McMannis' final comment 
is, "If you can find a better terminal, 
buy it." He has seen nothing he likes 
better at anywhere near the price. 

r tend to be a little more cautious; 
I want to experiment with the Z-29 
for a while. Even so, there's a very 
good chance that the Z-29 will 
become the principal tetminal for our 
workhorse machines. Except for that 
small memory buffer, I've seen little 
about it that I don't like. Before I 
make a final judgment, tho~gh, the 
Z-29 will go over to Tony Pietsch's 
place, where he and Nor Singh will 
install a version of WRITE optimized 
for the Z-29 and making use of all its 
special-function keys. Then I'll decide. 

r have to admit, though, that the 
only serious rivals to the .Z-29 are 
special-purpose terminal boards that 
let me, in effect, program my own ter­
minal optimized for my own needs. 
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r have a couple of those, and I'll 
report on them in another column. 
Meanwhile, I like the Z-29 quite a lot. 

Oh, It's Easy 
To Get It Running . 

In Ithaca I was taken to task by a 
professor of computer science. I have, 
it seems, been unkind to Pascal and 
have confused the language itself 
with particular implementations. I 
pointed out that I can only evaluate 
implementations; this is the User's 
Column, and I don't generally write 
about stuff my readers can't use. 

He agreed, but then told me with 
some vigor that there exists a public­
domain UCSD Pascal that can be 
made to run on most CP/M S-100 bus 
systems. He also informed me that 
it's a wonderful implementation, 
complete with easy methods for 
opening and closing both sequential 
and random-access files under 
CP/M; features I very much want. 

"Wow;' I said. "How can I get this 
running?" 

"Well, it's easy. If I had access to 
your system and your CBIOS (cus­
tomized basic input/output system), 
I could have it running in no more 
than a day;' he replied. 

I quickly lost interest. Alas, I can't 
afford to have him come to Holly­
wood and install this marvel, nor, I 
fear, is that practical for many of my 
readers. I do recall that MacLean had 
an earlier version of UCSD Pascal 
running and had real problems with 
the built-in editor. It was also very 
slow. This caused him to learn PLlI, 
and he didn't live to return to Pascal. 

If anyone has a simple and fool­
proof way to get public-domain 
UCSD Pascal running, preferably on 
a Compupro 8085/8088 dual-proces­
sor machine with System Support 
board, Disk One controller, and Tele­
widget (officially Televideo, but at 
Chaos Manor things tend to get new 
names) 950 terminal, please let me 
know, so that I can pass the word 
along. 

JRT Yet Again 
I'm told I was unjustly hard on JRT 

Pascal. 

I said nothing I care to retract, but 
perhaps the tone was unduly harsh; 
let me clarify. JRT Pascal certainly 
works in the sense that you can write 
useful programs in it. I like Mr. 
Tyson's ptice and attitude. His Ver­
sion 3.0 has fixed a number of bugs 
and glitches that made earlier 
reviewers so unhappy. 

For all that, JRT Pascal is not, in my 
judgment, a good teaching instru­
ment because it is so thoroughly non­
standard. The error messages are not 
the same as standard Pascal, and the 
extensions are done quite differently 
from the way anyone else does them. 
Programs written in JRT Pascal are 
almost guaranteed not to compile 
with any other Pascal compiler; 
worse, a number of standard pto­
gr~ out of such books as Osborne's 
Practical Pascal Programs won't compile 
on JRT either. 

JRT Pascal error handling is not on­
ly nonstandard, but also unduly 
frightening to the beginning user; 
and the compiler never recovers from 
arty error, so that JRT Pascal won't 
catch more than one error per com­
pilation. For those who are as con­
fused (or careless) about semicolons 
as I am, this can be very time 
consuming. 

In other words, what it mostly has 
going for it is the price. You can write 
practical programs in JRT Pascal; if 
you're not interested in transporting 
those programs to some other 
machine, JRT is a bargain. To quote 
one programmer friend, though, I'd 
really hate having to write large pro­
grams in it . 

Revolution at Digital Research 
I'm told I had much to do with it. 

True or not, there's been a complete 
shake-up in Digital Research's docu­
ment foundry. It's actually producing 
readable and useful documents with 
clearly written instructions and lots 
of examples . I used to dread opening 
a new DR manual. Now I find, most 
of them a pleasure. 

They also come in a brand-new for­
mat, a boxed loose-leaf notebook 91/2 
inches tall . At this height they will fit 
on most standard bookshelves; you 
don't need oversize shelves to hold 



The IBM Personal Computer Work Station. 
. 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 StatiQn the ~ore you'll 
wonder ho~ your l:msiness ever 
managed withoiIt it. 

Necessity was 
surely, the "1i4'1~~""""''''''''''!'!!\' 

mot~er of 
this inven­
tion. 

For as 
more al1q. 
businesses come to rely on the personal com­
puter, new and extraordinary demands are being 
placed 011 the work environment itself. 

The 16M PC Work Station was specifically 
developed to meet the challenges of today's tech­
nology. And s~ientifically designed to satisfy the 
various needs of the people who use it. 

If's not just anothe~ pretty desk. 
First and foremost, the IBM PC Work Station 

provides a convenient and compact work space 
that instantly opens up to expand your work 
area. 

In acl.dition, the IBM PC Work Station offers 
added mobility for your personal computer. So 
you get more mileage out of your invest-
mel1t as it moves from office to 
office, p~rson ~o person, solv­
ing problem after probleJ'!l. 

And since your personal 
compute'rs are' as vulner~ 
able as they are valuable, 
the IBM PC Work Sta­
tion . also functions as a 
security device. 

It deters pilferage by 
providirIg a self-con­
tained lockable storage 
compartment for your 
CPU, software, key-
board, printer, pro- . 
gram books imd disk~ttes: 
. It also protects valuable information, prohibit­

ing unauthorized. access to confidential ~omputer 
data by keeping it all secure under lock and key. 

Circle 199 on inquiry carel . 

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 
IBM'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-

I 
puter Work Station-busi­
ness people are fmding it's 
one of those luxuries they 
just can't live without. 

I I :: ::.: ?_== ! t - - - --- S' , ------- - , ® PATENT.PENDING 

r-~--------- ...., 
IBM PERSONAL COMPUTER WORK STATION 

I Mail to: IBM Corporation, Attn: IBM Direct , I 
One Culver Road, Dayton , New J ersey 08810 I 

NAME, __________ TITLE, _____ I 
COM~ANY TELEPHONE I 
ADDRESS I 
CITy _______ STATE ___ ZIP ____ I 

' ·'n Alaska and Hawaii call I 800526-2484 ext. 40. -------- _-1 
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your computer documents. Theslip­
case at first seems an affectation, but 
it isn't: the box serves as a place­
holder to show where to put the 
document away when you're through 
with it. 

The real revolution is inside, 
though. 

CP/M-68K 
The new CP/M-68K manual is a 

good case in point-it's actually 
readable! There's a sane preface, the 
introductory material is written in 

Martin 
Marietta 
Aerospace 
Data Processing 
Opportunities 

Martin Marietta Aerospace, 
NASA's prime Contractor for 
the Space Shuttle External 
Tank has immediate openings 
for Data Processing profes­
sionals. Because we actually 
manufacture the external 
tank, you'll get to see the ac­
tual results of your efforts. 

COMPUTER 
PROGRAMMER! 
ANALYSTS 
Immediate opportunities exist 
for individuals experienced in: 

-UNIVAC 1100 
ASC11 COBOL 
OMS 1100 
DOL, SDDl, DMU 
DMl, QlP 
DPS 1100, TIP 
DIB Editor 
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plain English, there are plenty of ex­
amples, and there's considerable 
sympathy for beginners. The organi­
zation is nice, with an overview, then 
details, and, once again, lots of 
examples. 

This clarity continues throughout 
the first volume (User's Guide) of the 
four-volume manual set. (All four 
volumes are bound into one loose­
leaf notebook, which is a mistake; 
most users will prefer to buy another 
notebook and make two physical 
volumes of the set.) The second 

- APPLICATION 
EXPERIENCE 

Shop floor control, 
Scheduling, Manufac· 
turing, Inventory, 
Purchasing, Config· 
uration Management, 
Quality Engineering. 

-DATA BASE OPENINGS 
Analyst, Design, Ad· 
ministrators with above 
hardware, software and 
applications experience. 

These opportunities exist at 
our Michoud Assembly Facili­
ty located in suburban East 
New Orleans. 

Qualified candidates interested in lear· 
ning more about these opportunities 
at martin Marietta should forward 
resumes, including salary history to 
Martin Marietta Aerospace, Denver 
Glazier, BYTE·883, P.O. Box 29304, 
New Orleans, Louisiana 70189. We are 
an equal opportunity employer, mit/h. 

MARTIN MARIETTA 

volume, System Guide, and the third, 
Programmer's Guide, are not so clear, 
although both are enormously im­
proved over previous .oR ,CP/M doc­
umentation. I can't in conscience pro­
nounce them excellent, but they are 
darned good, and such a great im­
provement over what we normally 
expect from DR that there's no 
comparison. 

The fourth volume, The C Language 
Programming Guide for CPIM-68K, 
doesn't attempt to teach the C 
language. Two experienced C pro­
grammers tell me the CP/M C man­
ual is more than adequate and 
superior to a lot of system documents 
they've encountere.d; one added, "Of 
course that's not saying much." It 
does have examples, and I haven't 
found anything that sent me up the 
wall. I haven't read it all, either. I sup­
pose I added that last sentence, not 
to be catty, because of my previous 
experiences with Digital Research 
documents. That's probably unfair; 
the new documents are so darned 
good I ought, I suppose, to expect 
clarity and good examples rather 
than terseness and obscurity. 

CP/M-68K and the Sage 
When the CP/M-68K for the Sage 

first arrived, I'd expected the Com­
pupro 68000 board for the S-100 bus 
experimental machine to come with­
in a couple of days. Thus I waited for 
it so we could compare the systems. 
Alas, Dr. Godbout discovered a prob­
lem with his 68000 board and ceased 
shipping them until it could be fixed. 
Meanwhile, the Telewidget 925 ter­
minal that operates the Sage was be­
ing used for installation of text 
editors, and I've only just got it back. 

The upshot is that I've barely got 
CP/M-68K up and running on the 
Sage II. 

It does run, and if you're used to 
CP/M it's easy to use. We haven't yet 
established communications between 
the Sage and other machines, so I 
haven't been able to ship over very 
many C programs. I did type in a 
couple of simple ones, and they com­
piled quickly and easily. 

We've been running the Sage since 
last summer. It has been shipped to 
San Diego a couple of times for one 



Collector 'Edition 
BYTE COVERS 

The Byte covers shown below are available as beautiful Collector Edition Prints. 
Each full color print is II in. x 14 in ., including a I l/2 in. border, and is part of an 
edition strictly limited to 500 prints. Each print is faithfully reproduced from the 
original painting on museum quality acid-free paper, and is personally inspected, 
signed and numbered by the artist, Robert Tinney. A Certificate of Authenticity 
accompanies each print attesting to its quality and limited number. 
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Circle 392 on inquiry c'ard. 

Collector Edition Prints are carefully packaged flat to avoid bending, and are 
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and handling ($8 overseas). The prints are also available as 4-print sets: Set 9-12, 
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To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
the convenient coupon below. Visa or MasterCard orders may call 1-504-272-7266. 
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NEW 
68000 
GROWS 

WITHYOU 
WICAT System 155 
Here's the flexibility you've been 
waiting for. Extra MULTIBUS T

• 

slots allow expansion with extra 
memory and/or a wide variety of 
devices for business, engineer­
ing, and software development 
uses. 

• Motorola 68000 • 512KB memory 
'12 MULTIBUS 'M slots (3 occupied) 
• MCS operating system, utilities, 

and choice of language. 

$9390 
Three devices can be added as 
options, including: 

• 0 Winchester disk (10MB, 15MB) 
o New Winchester disk (33MB,45MB) 
o floppy disk (630KB) 
o cartridge tape (17MB) 
o expansion to 12 users 
o New hardware floating point 

arithmetic 
SOFTWARE 

o integral T
• database and 

MenuSystem ™ 

o complete business system 
o New bisync communication to 

IBM mainframes 
o UNIX

T

• ~'" 

Co n cur re n t o M Corporal,on 

1870 Madison Road C inclnnall. OhiO 45206 

(513) 281-12700 TELEX 170980 
integral and MenuSystem are trademarks of 
Concurrent Corporation. 
UNIX is a trademark of Bell Laboratories. 
MULTIBUS is a trademark of Intel Corporation. 
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of Alex's mad friends to experiment 
with. Because it's the only machine 
I have that runs Modula-2, it got a 
good workout while I was learning 
that language. 

We've yet to have a glitch. About a 
dozen readers tell me they bought 
Sage machines largely on my recom­
mendation, and none of them are 
unhappy. Now that we have CP/M 
for the Sage, I expect to use it even 
more. Incidentally, I'm beginning to 
see software written for the Sage. A 
database came in today. The Sage is 
becoming an important little 
machine. 

Disassembling Adelle 
Adelle is my early-model Otrona 

Attache. She goes with me on all my 
travels. Recently she developed a 
glitch in her disk systems. It hap­
pened on a Thursday afternoon; the 
following Saturday at dawn Larry 
Niven and I were scheduled to catch 
a plane for Bellingham, Washington, 
where we've laid a principal scene of 
our next novel. 

In panic I called Fred Whitney of 
CTI Data Systems. CTI is the West 
Coast representative for Otrona. Fred 
listened to my tale of woe. 

"We could swap out your disk 
drives," he said. "But I couldn't get 
it done before Monday because I 
don't have a set of drives here:' 

My panic must have been evident 
because he told me to hang on. A few 
minutes later Judy Seelig, Mr. 
Whitney's programming expert, 
called. She thought my problem had 
to do with disk drive speeds. ''There's 
an information sheet from Otrona on 
how to fix that;' she said. "I've never 
done it, but I'll come out and we can 
work on it together. There's a new 
software ROM update, and we can 
install that while we're at it. To save 
time, please take the machine apart 
before I get there:' 

With some misgivings I spread a 
thick layer of newspapers across my 
desk and took Adelle out of her case. 
She came apart quite easily; it takes 
only one tool, a Phillips screwdriver. 
I began to remove parts: the circuit 
board, the screen, the power supply, 
the disk drives. It wasn't long before 
my pretty little machine was a pile of 

parts and small screws, and I was get­
ting a little worried. "It'll be all right;' 
I told Chuck McMannis. "She told 
me to take it apart, so she'll know 
how to get her together . . :' 

There was only one problem. Judy 
Seelig had never seen a machine 
taken quite so thoroughly apart, and 
she hadn't brought any documents 
on how to reassemble Adelle. 

"Relentless application of logic;' I 
muttered. We installed the new 
ROM, and I began to put parts on 
and tighten screws. In about 10 
minutes everything was back to­
gether. Then we removed the disk 
drives and proceeded to follow the 
instructions Otrona sent for adjusting 
disk speed. 

In another 10 minutes Adelle was 
back together and working as well as 
ever she has. That's one well­
designed little machine. I don't 
recommend that you casually take 
yours apart, but I can testify that, 
provided you're intelligent about 
reassembly, it doesn't seem to hurt 
the machine. 

Incidentally, I discover there's a 
whole series of built-in diagnostic 
tests for the Otrona. They're de­
scribed in the Technical Manual, a 
document normally supplied to 
dealers, but which users can 
purchase. 

I'm not too happy about those disk 
drives. They do indeed have a speed 
control. It's a screwdriver-adjusted 
potentiometer. A tiny turn of that pot 
will put the speed wildly off. I'd have 
thought they'd want something a lot 
less sensitive. Indeed, while we were 
in Bellingham a speed problem de­
veloped again, forcing me to remove 
Adelle's caSe and adjust her "B" 
drive. It was easily fixed, but I hope 
I won't have to endure that every trip. 

Adelle is an older-model machine. 
The new ones have somewhat dif­
ferent disk drives. Fred Whitney tells 
me they've never seen any problems 
with the new ones. 

Things My Postman 
Brings Me ... 

John Lawler of Ann Arbor, 
Michigan, writes in praise of VEDIT, 
particularly used with the TVI 950 
terminal. He's been using VEDIT for 



The Micromint 
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 Clarcia's most ambitious prolect 
to date. The computer runs all application software 
written lor the IBM PC and is IBM PC bus compatible. 
Can be used with '/ideo monitor & IBM keyboard with 
optional adapter. 

Buy Ihe MPX·t6 in the form that best meets your 
budge!. As a bare board. as a wave·soldered board 
that contains all components less the IC 's, as an 
assembled and tested circuit board or as a complete 
system. 

As featured on the cover of "BYTE" magazine. Afso 
featured In "Clarela's Clreuit Cellar" November, 
December 1982 & January 1983, 

• Runs all application programs written for the IBM 
PC (simply boot up the system and slip in a disk 
tormatted for the IBM PC). 

• IBM PC bus compatible + 9 expansion slots . 
• Intel aoaa 16·bit microprocessor. 
• Optional Intel aOa7 math coprocessor. 
• 256K bytes on·board memory. 
• Up to one megabyte of system memory. 
• Up to 64K bytes ot system ROMIEPROM. 
• Two RS·232C serial tlO ports. 
• Three parallelliO ports . 
• Disk controller lor 5V," or 8" drives. 
• Sixteen levels of vectored interrupts . 
MPX·16 Microcomputer clrtult board assembled 

w164K RAM, CPIM·a6 or MS· DOS . .. . , $1 ,a95, 
MPX·16 as above with 256K RAM. . , , " 2,135. 
MPX·16 Seml·Kit (wave soldered cirtuit 

board wlall components) less IC's . . . .. . S9S . 
Complete kit of IC's wt256K RAM ... .. . S9S. 
MPX·16 Unpopulated (bare) pc board . . , .. , , 300 . 
CPIM·86 Operating System , , , .. . , 200, 
MS·DOS optionalty available 
MPX·16 Switching Power Supply including 

cable hamess for 2 disk drives . . . 
MPX·16 Technical Reference Manual , , , . 
MPX·16 Metal Enclosure with cutouts for 

" 300. 
. SO. 

two SW' full height drives , , . 300. 
Tandon TM 100·2 double density drive 300. 
Televldeo Model !ItO Serial Terminal , 67S, 
IBM PC Keyboard Interlace Adapter 100, 
Serial terminal cable . , 3S. 
Parallel printer cable. . . . ... , , 3S. 

Shipping and handling additional on MPX·t6 orders. 

As fealured in Ciareia's Cireuit Cellar, 
BYTE magazine, July & August 1981. 

• Uses Zilog Za671 single chip microcomputer. 
• On board tiny BASIC interpreter. 
• 2 parallel ports plus serial 1/0 port. 
• Just connect a CRT terminal and write control pro· 

grams in BASIC . 
• 2K bytes 01 RAM , up to 4K bytes of ROM . 
• Baud rates 110·9600 BPS. 
• Data and address buses available for 124K memory 

and liD expansion . 
• Consumes only 1.5 watts at + 5, + 12 & - 12. 
• Cross Assemblers for various computers . 
BCen Assembled & Tested .,.,. . ... $149. 

New Low Price 

Circle 262 on inquiry card. 

• Uses Analog Devices 75al a channel B bit IC, 
• Adds Process Control capability to the za . 
• 1000 samples per second. 
BCC13 Assembled & Tested, , .. . , , , , , , , , , $140, 

Z8 EPROM PROGRAMMER 

• Transfer BASIC or Assembly Language application 
programs Irom RAM to 2716 or 2732 EPROM. 

• Requires ZB Expansion Board for operation. 
BCC07 Assembled & Tesled ... 

• Adds additional RS 232C and opto·isolated 20 ma 
current loop serial port to the za. 

• Runs at 75 to 19,200 baud in all protocols . 
BCC08 Assembled & Tesled , ......... $160. 

<' 0 

¢ ~, 

}j 

~ ~ 

- -
MB02 Assembled & Tested ".,",. . .. .. . S69. 

Microvox is a second generation professional voice 
Quality text·to·speech synlhesizer that is easily inter· 
faced 10 any computer. modem, RS·232C serial 
or parallel output device and provides speech 01 
unbelievable clarity. 
• Unlimited vocabulary. 
• 64 programmable inllection levels. 
• 6K text·to·speech algorilhm. 
• Full ASCII character set recognition and echo. 
• RS232C and parallel output. 
• 1000 character buHer, 3000 optional. 
• Adjustable baud rates (75·9600). 
• Spelling output mode. 
• 7 octave music and sound eHects. 
• On board audio amplilier & power supply. 
• X·OnIX·OII handshaking. 
MVOl Assembled with lK buHer . .. 
MV02 Complete KII with lK buHer 

Add $15,00 for 3K buHer 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 " or any 
computer With a parallel printer port at very low cost. 
• Utilizes Votrax SC·01A speech synthesizer. 
• Unlimited vocabulary. 
• Text·to·Speech Algorithm on disk for Apple It . 
• Conlains 64 phOnemes accessed by 6·bit code. 
• Four levels 01 programmable inflection. 
• On board audio amplifier & volume control. 
ST02 Apple It plug·ln, Assembled & Tested 

with Text·to·Speech Algorithm on 3.3 disk .. 141. 
NEW LOW PRICE!!! 
STII1 Paraltel Port Version , Assembled , . , .. . . 99. 

New Low Price IWIIII __ ~ 

The SC·01A 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 . , , , 5S2, ea, 
100 + ....... , , , , , . , , , , . , 40 , ea, 
1000 + ..... .. . . .. .. ' "" 30 , ea , 

As featured in Ciareia's Cireu;t Cellar 
BYTE Magazine, August 1982 
Add color graphics, animation & 3·0 eHects to your 
S·100, TRS·aO Modell and III & Apple II at low cost. 
The Super Editor software 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 liD mapped video memory. 
• Advanced TI TMS9918A Color Video Processor. 
• 32 SPRITES facilitates 3·D eHect. 
• CompOSite Video outpul. 
• Krell & Terrapin have LOGO software packages to 

support Ihe E·Z Color Boards. 
Apple It E·Z Color plug·in board 

with Super Editor on 3,3 disk. 
ElOl Assembled & Tested .. , , , , $150, 
El02 Complete Kit ..... .... . .. 125. 
NEW!! S·lDO E·Z Color Graphics board with sound 
generator, Atari type joy stick intertace, plus MBasic 
CPIM Super Editor So~ware on 8" disk. 
El04 Assembled & Tested . . . . . , , , , S289. 
TRS·aO Modell or Model III E·Z Color wi Super Edi· 
tor software , power supply and enclosure . 
Assembled & Tested .,. . .. S249. 
Complete Kit ........... , .... " .. 219, 

The newest item to MicrominI'S growing list 01 
products is Ihis 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 Transtormer tor Direct Connect Mode ... , 9, 
ACOl Acoustic Coupler Kil .. .. . , , . 18, 

TRIPLE VOLTAGE 
POWER SUPPLIES 
+5v @ 300 ma , +1- 12v «i 25 mao 
UPSOl Assembted & Tested ........... .. . . S35 , 
UPS02 Complete Kit ... . .. 27. 
+ Sv @ 1 Amp. + 12v @ .5 Amp. - 12v @ SO mao 
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: 1-516-374-6793 
Call: Monday-Friday, 9-5 PM 
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Items Reviewed 
CP/M-68K 
Digital Research 
POB 579 
Pacific Grove, CA 93950 
(408) 649-3896 

Epson FX-80 Printer 
Epson QX-10 Computer 
Epson America Inc. 
Computer Products Division 
3415 Kashiwa St. 
Torrance, CA 90505 
(213) 539-9140 

JRT Pascal 
JRT Systems 
45 Camino Alto 
Mill Valley, CA 94941 
(415) 388-0530 

Zenith Z-29 Terminal 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 391-8865 

Book Reviewed 

$350 

$699 
with 64K-byte RAM $2495 

with 128K-byte RAM $2995 

$29.95 

$849 

Word Processing Buyer's Guide $15.95 
Arthur Naiman. Hightstown, NJ: BYTE/McGraw-Hill, 1983, softcover 

some time and likes it. 
I like it too. My quarrel with VEDIT 

is that the installation and customiza­
tion procedures are darned complex: 
in the version that was sent me, you 
had to answer 34 questions, and if 
you made a single mistake while do­
ing it (not even Backspace was per­
mitted for correcting the answers you 
had to give!) you had to start all over. 
I complained-bitterly-and the last 
I heard the VEDIT people were 
rewriting those procedures to make 
them easier to use. 

I have two editors I can use on the 
Zenith Z-100: VEDIT and Super­
writer. Both are very nice, and I hope 
to report on each in a future column. 
Meanwhile, several readers have 
written to praise VEDIT. The VEDIT 
philosophy is to have tons of special 
functions, so that each of the myriad 
special-function keys on the Tele­
widget can be made to do something 
special; as Mi. Lawler says, you can 
get "touch editing:' This can be pret­
ty useful, especially in a program­
ming editor. 

454 Augult 1983 © BYTE Pub1ic.ation. Inc 

Philippe Malarme of Brussels, 
Belgium, writes: "On different occa­
sions you complained in BYTE about 
poor and overpriced documentation, 
but I don't think you've met a worse 
case than Supersoft's Ada ... their 
'document' consists of a Xerox copy 
of the Department of Defense Ada 
specifications (1980 version) and Ada 
Supersoft User's Manual, a book of 30 
pages! 

"The worst is yet to come: of the 30 
pages, 2 are a 'software agreement' 
which disclaims any warranty or 
responsibility . . . and three list 
'Standard Ada unimplemented fea­
tures.' . . . Their compiler is an Ada 
subset the way Sinclair's ZX81 is a 
subset of the Cray-1 computer:' 

I don't have Supersoft Ada, but P. 
Malarme's letter is typical of those 
I've received from those who've 
bought it. 

James Tower writes in behalf of a 
number of computer users in Ger­
many, where they are condemned to 
50-Hz power at 220 volts. Tower had 
decided on a Lobo Max-80 computer, 

when he discovered that Lobo won't 
guarantee that it can work with a 
50-Hz power source. The monitor 
seems to be the major problem: the 
company is afraid the display will 
"swim:' Moreover, Lobo doesn't want 
to guarantee a machine in Europe 
because it would have to reimport it 
if something went wrong. 

Mr. Tower paints a pretty gloomy 
picture of what it must be like on the 
continent just now. Most products 
aren't available, and those that are 
seem overpriced. He thinks Lobo 
would have a very clear field, even at 
prices well above those currently 
advertised, if they had a package deal 
for export to Germany. 

I can sympathize with Tower with­
out knowing what to do. One of the 
few serious complaints I've had about 
Godbout/Compupro came from a 
German purchaser. Communications 
take forever, and shipping equipment 
back and forth is very expensive. 

In any event, Mr. Tower wonders if 
there might be a simple solution to 
the problem of adapting a Lobo 
Max-80 to eat German electricity and 
still deliver stable video output. That 
seems more in Ciarcia's department 
than mine; perhaps Steve can 
answer. Meanwhile, I can report that 
Barry Workman continues to rely on 
his Lobo Max-80 as one of his prin­
cipal machines; Ralph will read a 
wide variety of disk formats and has 
given him no trouble at all. 

Some months are worse than 
others: this month I got bales of mail, 
and I'll hardly be able to answer any 
of it, what with all the other 
demands on my time. April is the 
cruelest month . . .• 

Jerry Poumelle welcomes readers' com­
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Poume/le, c/o 
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, Jerry cannot 
guarantee a personal reply. 

fern) Pournelle is a fonner aerospace engineer and 
current science-fiction writer who laves to play with 
computers. 



Now anyone can write 
complex dBASE IITM Programs 
without any programming 
experience whatsoever. 
Autocode is the 
quickest and 

'"t,l!!irr ..... tII\/O screens 

ONLY $200. 

STEMMOS LTD. 

This powerful 
program generator for 

dBASE II TM is available 
for all CP/M 80, 86 or CP/ M 

operating systems derivatives 
suc h as MS/DOS or PC/ DOS, as well 

as any Z80 or 8080/ 8085 systems, as in: 
APPLE, IBM/ PC, KAYPRO, NORTHSTAR, 

OSBORNE, SUPERBRAIN, TELEVIDEO, VICTOR 9000, ETC. 

• No prior knowledge of dBASE IITM required 
• CP/MTM & MS DOSTM operating systems 

• Very easy to learn. Autocode asks you what 
-------...., you want to do in menu form. 

Autocodel • The code produced 
For dBASE II impresses the most experienced 

programmer. 
MANUAL 

666 Howard Street, San Francisco, CA 941 05 / Tel: (41 5) 777-3800 

Just send the following to address above today. 
• Your diskette format & hardware 
• How many Autocodes you want 

at $200 each· 
• Your name & complete address 
• A check or money order. 

' In CA add 6% sales lax 

Credil cord buyers may substitute 
their cord number and expiration 
dote for the check. Or cotl us lOll free 
and save the trip to the moil box. 

ORDER TOLL FREE 800-227-1617 (Ext, 417) 
IN CA CALL 800-772-3545 (Ext. 417) 

IRONCLAD GUARANTEE 

Try AUTOCODE Risk Free 
The AUTOCODE 1 Program Generator you receive will 
be complete and unabridged. Use it for 30 days. tf 
for any reason whatsoever you decide it's not for you. 
re turn it to us and we w ill gladly refund your money 
(tess shipping ). No questions asked. 

Dealer inquiries invited, 

IBM is a registered trademark of International Business Machines. Inc. dBASE II n •• Ashlan Tate. CP M is a registered Irademark of Digital Research. Inc. Autocade 1'" Stemmos \.Iel. 

Circle 27 on inquiry card . BYIC AUSUlt 19113 455 



Voice Lab 
Part 2: Menu-Driven Routines for Digital 

Speech Synthesis and Analysis 
UCSD Pascal units form a modular voice workbench 

In part 1 Guly, page 186) we looked 
at the . theory behind the operation 
of the Voice Lab system. This month, 
we'll see how it works in practice. 

Voice Lab Operation 
The experimenter's interface to 

Voice Lab is menu-driven and highly 
interactive. Like any workbench, it 
was constructed to keep the tools 
handy and to minimally constrain 
what is constructed. (For a review of 
the functions of different Voice Lab 
units, see table 1.) 

When the main program, shown in 
listing I, is first executed, the primary 
function menu appears across the top 
of the screen in the usual style 
associated with the UCSD p-System. 
The options presented are 

Voice Lab: 
D(ictionary 

Numbering of figures and tables is continued from 
Part 1. 

UCSD Pascal is a registered trademark of the 
Regents of the University of California. Use thereof 
in conjunction with any goods or services is 
authorized by specific license only, and any 
unauthorized use is contrary to the laws of the State 
of California. 

p-System is a trademark of Softech Microsystems, 
Inc. 
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by John E. Hoot 

R( ecord & listen 
S(tatistics 
M(essages 
F(ilter 
Q(uit 

By striking one character (the one 
preceding the parenthesis) you may 
select the desired subsidiary screen 
menu. Typically, a subsidiary screen's 
resulting data is not erased when you 
return to the primary menu, but you 
may erase it by typing a space. Now 
let's take a look at how the program's 
subsidiary menu screens operate. 

Dictionary 
When the dictionary menu is 

selected, the unit (listing 2) displays 
a prompt line at the top of the display 
indicating the available options: 

Dictionary: 
D)irectory 
R)emove 
A)ppend 
I)nsert 
C)lear 
Q)uit 

Typing the character preceding the 
parenthesis selects the desired op­
tion. Pressing the space bar will erase 

any information remaining on the 
screen from a previous operation. 

The Directory option displays the 
contents of the current vocabulary in 
three columns. The left-hand column 
contains an index to the vocabulary 
word, the middle column contains 
the word, and the right-hand column 
displays the size in bytes of the en­
coded speech segment stored for that 
word. Table 4 in part 1 Guly, page 196) 
showed a segment of the sample out-

. put from this command. 
The Remove command is used to 

delete unwanted entries from the 
dictionary. 

The Append command is primari­
ly used during speech analysis. Its 
function is to append to the current 
contents of the speech buffer a word 
or phrase stored in the dictionary. By 
using Append, you can assemble a 
phrase in the speech buffer for study. 
For instance, you could append the 
words "how:' "are:' and "you" to ob­
tain the phrase "How are you:' 

The Insert command adds the con­
tents of the speech buffer to the dic­
tionary. The example below illustrates 
how to insert the word "through" 
and its homonyms into the diction­
ary, presuming that the word has 
already been captured in the speech 
buffer. Both the computer's output 
and the user's input are shown. 



I 
Word or phrase name:throughReturn 

Enter Homonym :thruReturn 

Enter Homonym :threwReturn 

Enter Homonym :Return 

When you answer the final prompt 
with just the Return key, the word 
and all of its homonyms will be add­
ed to the dictionary_ The program 
then replies : 

THROUGH, THRU, THREW add­
ed to dictionary_ 

The Clear command disposes of 
the entire dictionary_ It allows you to 
discard your present dictionary and 
begin to build a completely new one_ 
If you select this function, the pro­
gram double-checks your intent. 

The Quit command from the dic­
tionary screen returns the program to 
the main prompt menu. 

Record and Listen Menu 
The Record and Listen menu, 

shown in figure 6 on page 469, con­
trols the functions in which audio 
speech segments are captured and 
then played back. Its functions can 
isolate words or phrases from the 
speech buffer and control sampling 
rates for DI A (digital to analog) 
and AID (analog to digital) 
conversion. 

The Set Tempo item in the menu 
controls the rate of playback and 
recording digitization. Depending on 
exactly how the Analog I/O unit 
works in your system, the default rate 
may require modification. Recording 
at a normal rate and playing back at 
a higher rate has the same effect as 
listening to a 45-rpm phonograph 
record at 78 rpm. If your intent is to 
produce normal speech, you should 
always play back at the same rate as 
you recorded the input. You can vary 
the tempo to discover the minimum 
sampling rate that produces accept­
able speech on your system. 

The Beginning and End menu 
items each set one of two indexes that 
delineate the portion of the speech 
buffer upon which the program will 
operate. All operations in Voice Lab 
are bound by these indexes. As an ex-

Analog 110 Unit 
services provided: 

• analog output from the speech buffer 
.digitizing speech into the speech buffer 

resources provided: 
• 16K-byte speech buffer 
. tempo-rate variable 

Voice Dictionary Unit 
services provided: 

• vocabulary word look-up 
. vocabulary word insertion 
• vocabulary word deletion 
• vocabulary word retrieval 
• dictionary erasure 

Voice Messages Unit 
services provided: 

• word-to-speech output 
• string-to-speech output 

Voice Display Unit 
services provided: 

• zero-crossing counts and plots 
• spectral-energy plots 
• total speech-energy plots 
• signal-level monitoring 

Voice Filter Unit 
service provided: 

.interacti ve linear digital filtering 

Table 1: Summary of functions of Voice Lab units (repeated from part 1). 

ample, you might originally set the 
Beginning parameter to 0 and the 
End parameter to 9999 (using the 
whole buffer), and record the phrase 
"one, two, three:' By adjusting Begin­
ning and End to 2800 and 3500, 
respectively, you might isolate the 
word "two" in the speech buffer. 

The Record operation causes the 
following prompt to be displayed in 
the upper left-hand corner of the 
display: 

Hit < ret> then speak 

You can synchronize the beginning of 
your speech with the beginning of 
the qigitization process. Upon com­
pletion of digitization, this prompt is 
replaced by the response: 

Done! 

The Play function reconstructs the 
contents of the speech buffer through 
the AID converter on your computer. 

Upon quitting the Record and 
Listen menu, all the information on 
the screen and in the speech buffer 
is preserved. Thus, assuming that the 
speech buffer contains the word 
"two; ' you could enter the dictionary 
menu and append the word "go" to 
the speech buffer; this would incre­
ment the End index of the speech 
buffer and leave the speech buffer 
containing the phrase "two go:' 

Statistics Menu 
The Statistics menu controls the 

generation of the plots by the Voice 
Display Unit (listing 3) . The options 
of the main statistics screen are as 
follows: 

Stats: 
E(nergy & Crosses 
P(lot 
A(vg 
M(ax & min 
S(pectrum 
Q(uit 

Text continued on page 469 
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Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit/Dataroyal ... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
graphics and color matrix printers, to 
models that print variable size charac­
ters and bar codes, to " daisy wheels" 
and a multimode near letter-quality 
printer. Industry standard parallel and 
RS232C serial interfaces are available 
in all printers. 

Our products are built to perform 
day after day in the most rugged 

environments. We achieve that kind 
of reliability by incorporating modern, 
trouble-free LSI circuitry, and fewer 
moving mechanical parts along with 
a high level of quality control. 

Hundreds of computer systems 
manufacturers choose Facit/Dataroyal 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit/Dataroyal 
peripherals with their systems. 

If you want a trouble-free printer, 
contact your local computer 

printer dealer or Facit/Dataroyal, 
235 Main Dunstable Road, P.O. Box 828, 
Nashua, NH 03061, (603) 883-4157. 

8J I=ACIT 
DATAROVAL 

Circle 503 on inquiry card. 

printers. 
t(\ote ...... __ Printers, printers, and 
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480 2 2:2 2 c,=sc...JlrompL [ 
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482 2 2:2 19 
concat ( 'Stete: E(nergy & Croases, P[ lot, I, 
, A)vg, H)ox&loln, S)p.ct, Q)uit '), 

483 2 2:2 31 

484 2 2:2 44 
-1 ,O,O,O,[' p ', 'a', 'a','.' ,'a' ,'q','P', 'E','A ' , 'H','S', 'Q',' '], 
FALSE,',' J; 

485 2 2:2 50 

48B 2 2:2 54 

487 2 2:2 59 

488 2 2:4 59 

C&88 c of 
I I :BC_C L r _Gcreen; 

'A','a'ibagfn 
",ritetn; 

488 2 2.4 66 .r1tetn( 'Col'lputinG .. .. '); 
480 2 2:4 86 .rit&( 'M88n value fro. '.8tart, I to I, s top. 
481 2 2:4 134 I 1& I ,.asn]; 
482 2 2:3 158 Bnd; 
483 2 2:2 161 'H','.':begin 
484 2 ~:4 161 

485 2 2:4 168 

",r1 teto; 
Bc_clr_cur_l1ne; 

48B 2 2: f, 170 

487 2 2:4 190 

wri teln ['Computing .• • • I] ; 

8ax: ==O; 

488 2 2:4 182 IIln.=255/ 
488 2 2:4 185 

500 2 2:4 201 

for 11==8t8rt t o stop-1 

do b.gl n 

501 2 2:6 211 

502 2 2:6 236 

If .tr •• m'[l)>to.x then m.x:=.tr.cm'[l); 

; f str ••• • [I )<Jnln then ''In: ~str .... '[ll; 
503 2:5 261 end; 
504 2:4 266 "rUeLn; 
505 2:4 273 .rftt.lln('~e)t from ', stert,' to ',stop,' 1s , 
506 2:4 334 lIax, I. '}; 

507 2:4 360 wr1t.eln('M1n froll ',8tert,' to ',atop,' 16 " 

SOB 2 2: 4 421 Idn,'.'h 
509 2 2:3 447 

610 2 2:2 44B 

511 2 2:2 453 

512 2 2:2 457 

613 2 2.2 461 

end; 

'E','e':Energy; 
'P','p':plotj 
'S', ' s ' :SpectrulI; 

end; 
614 2 2:1 464 

615 2 1.0 0 

untiL (C::: IQI) or (C ::; lql); 

end; 
618 2 1:0 0 

517 :0 0 

End o f C,,"'pi latton. 

S(et Tempo 39 
8(eginning 0 
E(nd 0 
R(ecord 
P(lay 
Q(uit 

Figure 6: Menu screen for the Record and 
Listen routine. 

Text continued from page 457: 

Upon your selecting the Energy 
and Crosses ploi, the program asks 
whether the plot is to be routed to the 
printer or to the video display. Once 
a selection is made, the program 
begins to produce graphs like those 
in figure 4 in Part 1 of this article (Ju­
ly, pages 202 and 203), which are 
graphs of the spectral energy and 
number of zero-crossings contained 
in the signal. You can abort the plot 
before it reaches the End index in the 
speech by pressing any character on 
the keyboard. 

When you select Plot, the program 
asks whether the plot is to be routed 
to the printer or to the display. Once 
a selection is made, the program be­
gins to print or display graphs like 

those in figure 3 from last month 
(page 198). This plot, too, can be 
stopped by pressing any character on 
the keyboard. 

The statistics menu also contains 
functions to compute three useful 
scalar values: the maximum wave­
form peak, the minimum waveform 
peak, and the average (DC-direct 
current) bias of the speech-buffer seg­
ment . These values are useful 
primarily in calibrating the input 
signal level. The optimal signal 
parameters for a properly calibrated 
amplifier for voiced input speech are: 

Maximum Signal 254 
Minimum Signal 1 
Average Value 127 

You'll rarely attain these values exact­
ly, but grossly underdriving the AID 
converter or setting excessive DC­
offset values can badly distort digital 
speech's intelligibility and introduce 
errors into Voice Lab's analysis com­
putations. 

When you select the Spectrum op­
tion, the program gives you the 

choice of routing output to the 
printer or to the display. Once you've 
made your selection, the program 
begins to produce graphs like those 
in figure 5 in part 1 (pp. 202 and 203). 
As above, this plot can be stopped by 
pressing any character on the key­
board. 

Both the spectrum-analysis and the 
waveform plots take some time to 
generate. So that the program may 
run as fast a possible, the code in the 
Voice Display unit has native-code 
directives bracketing these sections. 
In some implementations of the 
UCSD p-System, such as the one for 
the IBM Personal Computer, it is 
possible to send the program's p-code 
(pseudocode) object file through a 
native-code generator. This will 
translate the indicated section of the 
program to machine instructions 
directly executable by the micropro­
cessor. As a result, the computation 
time in this section will be 
dramatically reduced, while other, 
noncritical sections of the program 
are left in the more compact p-code 
representation. Just remember that 
producing native code for the Voice 
Display unit will render its object 
code incompatible with p-Systems 
running on different processors. 

Messages Menu 
The Messages menu contains just 

these choices: 

Messages: 
L(iteral 
F(ile 
Q(uit 

It allows you to have the word-list­
based sp.eech-synthesis functions in 
Voice Lab read back to you files or 
strings that you have keyed in. If you 
select Literal input, the program 
begins prompting you for input lines. 
After the line has been entered, it is 
passed to the speech synthesizer in 
the Voice Message unit (listing 4) . It 
will continue prompting for addi­
tional lines until a blank line is 
entered. If you use the File option, 
specifying the name of an existing 
file, the program reads the file one 
line at a time and passes the text in 
it to the speech synthesizer. 
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Digital Filter: term < 0 .. 5 >, D)c offset, F)ilter, Q)uit Formula Coefficients: W(eight, D(elay, Q(uit 

Formula X[TJ = Formula X[T] = 

0.50 * x[t] + 0.50 • x[t + 1] + 5 0.50 * x[t] + 0.50 * x[t - 1] 

Term 
0) 
1) 
2) 
3) 
4) 
5) 

D)c Offset: 

Delay 
Ot 
1t 
Ot 
Ot 
Ot 
Ot 

5 

Weight 
0.50 
0.50 
0.00 
0.00 
0.00 
0.00 

... > 

Term Delay 
0) Ot 
1) 1t 
2) Ot 
3) Ot 
4) Ot 
5) Ot 

D)c Offset: 0 

Weight 
0.50 
0.50 
0.00 
0.00 
0.00 
0.00 

Figure 7: Sample screen display produced by the filter routine. Figure 8: Sample coefficient-modifying screen in the filter routine. 

Filter Menu 
When the digital-filter option is 

selected, a screen similar to that in 
figure 7 is displayed. This screen 
displays the options available across 
the top line, along with the current 
difference equation and a table of 
terms. If the formula indicates the ­
operation you wish to perform, press 
"F" to begin filtering. The program 
will make one pass through the 
speech buffer, from beginning to 
end, applying the indicated formula . 
The message: 

Computing ... 

will be displayed across the bottom 

of the display. For each 50 samples 
processed another period is dis­
played so you can watch the pro­
gress. 

This operation, like the plots, can 
take a long time, particularly if you 
have specified a very complex poly­
nomial. Like the plotting unit, the 
Voice Filter unit (listing 5) contains 
the compiler directives that will allow 
you to generate native code to per­
form the computation and improve 
the system's performance. 

To modify the difference equation 
used in filtering the contents of the 
speech buffer, type the number cor­
responding to the equation term you 
wish to edit. When you do this, the 
screen will change to appear as 

shown in figure 8. You can modify 
both the weight and delay values in 
the equation. The DC-offset value 
can be changed only from the pri­
mary edit screen. When the selected 
term has been set to your satisfaction, 
you can return to the primary filter 
screen by selecting Quit. This process 
can be repeated indefinitely until all 
the terms of the equation have been 
set. 

Multistage filtering can be achieved 
by repeatedly filtering the same 
speech-buffer segment. Recursive or 
closed-loop filters (those with feed­
back and oscillators) can be simulated 
by using negative delay values. When 
using a recursive filter, take care to 
make sure it is stable. 

Text continued on page 475 

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 personal 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 mail. 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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Listing 6: The Analog-liD unit (Analog-.lO), a hardware-specific unit that reads data from 
the analog-to-digital converter and writes data to the digital-to-analog converter. 

Pasce l Campi LeI' IV.1 c5s-4 3/27/83 

1 :d 

1 :d 
2 1 :d 

4 2 l:d 
2 1 :d 
2 1 :d 

2 l:d 
8 2 1 :d 

1 :d 
10 2 1 :d 
11 1 :d 
12 l:d 
13 1 :d 
14 1 :d 
15 2 1 :d 

16 l:d 
17 1 :d 
18 2 l:d 

19 1 :d 
20 1 :d 
21 2 1 :d 
22 2 1 :d 
23 1 :d 

24 l:d 
25 1 :d 
26 1 :d 
27 1 :d 

28 1 :d 

29 1 :d 

30 1 :d 

31 l:d 
32 1 :d 
33 l:d 
34 1 :d 
35 l:d 

36 1 :d 
37 1 :d 

38 l:d 
39 l:d 
40 2:0 
41 2 2:1 

42 1 :0 
43 2 1:0 

44 2 l:d 

45 3:0 

46 3:1 

47 1 :0 
48 1 :0 

49 2 1:0 

50 2 1:1 

51 1 :1 

52 1 :1 

53 1:1 
54 1 :1 

55 1:1 
56 :0 

1 UNIT ANALOG_IO; 

Interface 

1 (------------------.-------------
1 ( 

( VOICELAB ANALOG INPUT/OUTPUT 
( SERVICE UNIT 

1 ( 
1 ( [C)opyright J ohn E. Hoot 1983. All rights 
1 { reserved 

[ 

(-------------------------------
canst vox_burLsn ;; 16383; 

type vox_burrsngs ;; D •• vax_buflen; 

byte = 0 .. 255; 

vox_buffer=packed array[vDx_bufrenge] of byte, 

vox...,ptr = "vox_buffer; 

var tempo ,start ,stop: vox_burrenge; 
4 strsam:vox'-ptrj 
5 

procedure ADC( var ptr:vox_buffer; 

2 offset, Lan: vax_burrsngs; rate:fnteger ); 

procedure OAC[ ver ptr:vox_buffer; 

offset, Lon:vox_bufrengs; rate:integer ); 

Imp Leman tat i on 

procedure ssmpLe( var ptr:vox_ buffer, offset, len: vox_burrsngs 1; 
externaL; 

procedure pLay[ vel' ptr:vox_buffer, offsst, Len, reta:vox_bufrenge]; 
external; 

procedure AOe; 
begin 
sampler ptr,offset,ten ); 

o end; 

procedure OAe; 
begin 
pla y ( ptr, offset, l en, rate ]; 
end; 

begin 
new (streem] ; 
start:=Oj 

15 stop:=O; 
23 tempo:=39; 
32 •• 0; 

34 dispose(strssm); 
end. 

Text continued from page 470: 

Installation and Adaptation 
The Voice Lab program and units 

were developed in UCSD Pascal 
under version IV of the p-System 
(distributed by Softech Microsys­
terns) and operate most effectively 
under that version of the system. 
Voice Lab relies strongly on the p­
System's modular unit philosophy, so 
adapting Voice Lab to another oper­
ating environment would not be a 
simple task. 

To get Voice Lab to run under 
Appie Pascal version 1.1, you must 
relink the units after each modifica­
tion, which makes for slow work. 
Additionally, the virtual-memory 
management under the version IV p­
System allows Voice Lab to operate 
with a larger speech buffer on an 
Apple than does Apple Pascal 1.L 

Voice Lab is designed to be portable 
to various computers in both source 
and object code. With two exceptions, 

the object code for the main program 
and all the units can be moved from 
machine to machine without recom­
pilation. I have successfully trans­
ported Voice Lab between the IBM 
Personal Computer and the Apple II. 
The two exceptions to portability are 
the printer-output routine and the 
Analog 110 unit. 

The Analog I/O unit (listing 6) per­
forms the actual digitizing of the 
speech input and synthesis of the 
speech output. The specific charac­
teristics of the hardware interface to 
the D/A and AID converters will in­
evitably differ from machine to 
machine. To accommodate this situa­
tion, the Analog 110 unit is struc­
tured to require that two assembly­
language procedures, Sample and 
Play, be linked into it. 

The Sample procedure reads the 
computer's analog input at a rate 
determined by one of its calling 
arguments. Each sample is assumed 
to be an 8-bit unsigned number in the 
range 0 through 255, and the quies­
cent value of the input should be 127 
or 128. The samples should be writ­
ten to memory beginning at the loca­
tion indicated by the sum of two 
other arguments shown in listing 6, 
the Offset and the Ptr base address. 
Sampling should continue until the 
number of samples specified by the 
Len argument have been accumulat­
ed . At that time, the Sample proce­
dure should return control to Analog 
I/O. 

The Play procedure performs the 
inverse operation to Sample. All 
arguments to Play are interpreted in 
the same fashion as Sample, except 
values are read from memory and 
written to the D/A converter. 

The only other area of Voice Lab 
that may require modification is the 
printer-output section in the Voice 
Display unit. The Voice Display unit, 
as shown in listing 3, is designed to 
operate with an Epson MX-70 printer. 
The lines of source code specific to 
the MX-70 are demarcated by com­
ments; these will have to be rewrit­
ten if you have a different printer. 

The waveform-routine is designed 
to operate with dot-matrix graphics. 
If your computer does not support 

. dot-matrix graphical output, you can 
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use hyphens or microspaced periods 
to generate the graphical output, but 
producing the output will take a long 
time. If hyphens are used, the same 
algorithm that is used on the display 
can be applied to the printer. 

These modifications should not be 
hard, as such things go, so after just 
a little time modifying the print 
routines and adapting to your D/A 
and AID hardware, you shciuld be 
ready to begin investigating digital 
speech synthesis and analysis with 
Voice Lab. 

Conclusions 
Voice Lab provides a workbench 

upon which the structure of speech 
can be analyzed and offers a library 
of system units that facilitate speech 
synthesis from application programs. 

Voice Lab is neither a static nor a 
completed project. Its modular-unit 
structure is specifically designed to 
allow experimentation and further 
development. In the project's 
gestative phases, versions of the 
Voice Lab library have used ADPCM, 
(adaptive differential pulse-code 

modulation), DPCM, and PCM en­
toding. And at one point the Voice 
Messages unit employed a phonetic, 
rather than word-oriented 
vocabulary. 

I'm still working on extensions to 
handle common word endings, such 
as plurals. Additionally, the results 
from the zero-crossing analysis and 
peak-energy plots have suggested 
some reasonable lines of inquiry in­
to speech recognition, the other side 
of the voice-input/output problem. 

I hope that I've encouraged you to 
push the limits of your computer and 
discover the frontiers of speech 
interaction .• 
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Help in Apple III Pascal 
This easy-to-implement Help system offers online instructions 

and explanations anywhere in a program 

The ideal computer program fea­
tures online instructions and ex­
planations that save time and reduce 
the probability of making errors. But 
adding complete documentation or a 
Help system to a computer such as 
the Apple III must not substantially 
increase the complexity and bulk of 
the software it serves. And such a 
system should be sufficiently fast and 
flexible to use anywhere in applica­
tion software. 

An ideal Help system is not easy to 
realize with most available low-cost 
hardware/software combinations. 
The one described here, however, is 
readily implemented because it takes 
advantage of the modular structure 
of UCSD Pascal and the Apple Ill's 
advanced console-control capabili­
ties. It can be used anywhere in a 
program to provide needed informa­
tion. Listing 1 shows a program that 
demonstrates this Help system. 

System Definition 
Before implementing a complete 

online Help system, it's important to 

by Al Evans 

consider the three basic areas within 
a program in which you might re­
quire additional information: 

eHelp from the menu level . Individual 
Help screens are attached to each 
menu item. Primarily instructional, 
they provide information about 
menu selection and describe its use 
or offer examples of the system's ac­
tion when the item is selected. 

"'nfinite" 
interruptibility is 

required when you 
want to design a 
nearly ideal Help 

system. 

eHelp during keyboard input. During 
any request for input from the key­
board, detailed reminders describe 
what information you need to enter. 
eHelp during a continuous process. 
Help screens can be connected, for 
example, to procedures that display 
output to explain the data shown 

and/or its format. 
Unfortunately, these situations 

cover a seemingly infinite variety of 
machine states and cannot be re­
duced to a small number of cases that 
could be handled individually. What 
is required, then, is "infinite" inter­
ruptibility. This capability is pro­
vided by a set of techniques that 
enable you to easily interrupt any 
process at any time but that don't re­
quire special programming for in­
dividual cases and don't affect the 
process being interrupted. 

One technique, keypress sensing, 
is easily implemented on most com­
puters. Another incorporates a set of 
procedures to save and restore the ex­
act state of the console screen, in­
cluding all displayed data and the 
cursor position. On many small 
systems, implementing these pro­
cedures would require assembly­
language programming; the Apple 
III, however, supports them through 
calls to the .CONSOLE driver. 

In addition to software-interrupt 
techniques, you'll need a method of 
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Listing 1: A demonstration program of a Help system in Apple III Pascal. 

PROGRAM HELP DEMO; 
{By Al Evans~ 1982. Public domain -- use freely, but please give me credit} 

CONST 

{Help table of contents; give each help screen a name and enter it here.} 
MENU1 = 1; 
MENU2 = 2; 
EX1 = 3 ; 
E X2 = 4; 

TYPE Byte = 0 .. 255; 
Buffe~_2K = Packed A~~ay[0 .• 204B] of Byte; 
Request_Code = Packed Record 

CHANNEL: 0 .. 1; 
STAT_OR_CTRL: 0 .• 1; 
REOUEST_NUM: 0 •• 255; 
RESERVED: 0 .. 63 ' 

END; 
XV_Coordinates = (X, V); 
Menu _Mode = (NORMAL_MODE, HELP_MODE); 

VAR LEFT_ARROW, ESCAPE, HELP_KEY, BEEP: Cha~; 

KEY_BUF_STATUS, SCREEN_SAVE, SCREEN_RESTORE: Request_Code; 
SCREEN_POSITION: Request_Code; 
SCREEN_BUFFER: Buffe~_2K; 

CURS_POS: Packed A~~ay[XY_Coo~dinates] of Byte; 
INPUT_SET: Set of Cha~; 

{------------------------ APPLE III CONSOLE CONTROL ----------------------} 

Procedure Clear_Screen; 
BEGIN 
W~ite(Ch~(2B) 

END; 

Procedure Inverse; 
BEGIN 

W~ite(Ch~ (18» 
END; 

Procedure Normal; 
BEGIN 

W~ite<'Ch~(17» 

END; 

<Though the demonstration program does not use viewports, the nex t two 
procedures are required to provide HELP for programs that do. 

Procedure Reset_Viewport; 
BEGIN 

W~ i te (Ch~ (1» 
END; 

Procedure Restore_Viewport; 
BEGIN 

W~i te (Ch~ (4» 
END; 

Procedure Back_Space; 
BEGIN 

Wri te (Ch~ (8» 
END; 

Procedure Save_Screen; 
CONST CONSOLE = 1; 
BEGIN 

Unit_Status(CONSOLE,SCREEN_BUFFER,SCREEN_SAVE); 
Unit_Status(CONSOLE,CURS_POS,SCREEN POSITION) 

END; -

Procedure Restore_Screen; 
CONST CONSOLE = 1; 
BEGIN 

Unit_Status(CONSOLE,SCREEN_BUFFER,SCREEN_RESTORE); 
GotoXY(CURS_POS[X], CURS_POS[Y]) 

END; 

Function Keypressed: Boolean; 
CONST CONSOLE = 1; 
VAR CHARS_AVAIL: 0 •. 255; 
BEGIN 

CHARS_AVAIL:= 0; 
Unit_status(CONSOLE,CHARS_AVAIL,KEY_BUF _STATUS); 
Keyp~essed:= CHARS_AVAIL > 0 

END; 

{-------------------------------------------------------------------------} 

Procedure Help(WHERE: Integer); 
CONST 

(Enter the prefi x for your HELP frames here) 
PREFIX = ' /DEMO/FRAME'; 
START_BLOCK = 0; {Change to 2 fo~ Pascal te>: t fi I e s} 
CONSOLE = 1; 

Listing 1 continued on page 479 
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composing formatted Help screens 
and storing them as disk files. Any 
text editor that produces Pascal-com­
patible files will accomplish this step. 
We use Applewriter III (a word-pro­
cessing program) or the Apple III 
Pascal editor set to ASCII (American 
National Standard Code for Informa­
tion Interchange) mode to eliminate 
blocks of format data at the front of 
each UCSD Pascal text file because 
we don't need them for our pur­
poses. 

Finally, you'll need a way to get a 
screenful of formatted data quickly 
from a disk to the display. Providing 
this feature are the low-level Pascal 
procedures BLOCKREAD and UNIT­
WRITE, which can be used to read 
and write large chunks of data 
regardless of type. In this case, they 
permit the system to find a Help 
frame on disk, read it, and display it 
on the screen in less than 3 seconds 
(or in much less time if a hard disk 
is used). 

The System Design 
To simplify use of the disk files con­

taining the Help screens, the files are 
named systematically; the first is 
FRAME1, the second is FRAME2, 
and so on. 

In the program's global-declara­
tions section, a table of contents 
matches each program area for which 
Help is provided with its correspond­
ing frame number. For example, a 
program in which the first two Help 
frames concern the first two items on 
the menu begins with the declaration 

CONST MENU1 = 1; 
MENU2 = 2; . .. etc. 

The Help procedure itself is declared 
as 

Procedure Help(WHERE: Integer); 

Calls to this procedure in the form of 
"Help(MENU1)" are thus permitted. 

In order for you to be able to use 
the Help facility, the program must 
have three additional features. First, 
it needs a dual-mode menu that can 
act as a normal menu for program 
control or as a menu for instructional 
Help screens. We use the global 



TYPE declaration 

TYPE Men~ode = (NORMAL 
MODE, HELP ~ODE); 

to permit declaration of the menu 
itself, as 

Procedure Menu(MODE: 
Men~ode); 

and employ the parameter MODE 
within the menu itself to control its 
action. The main program calls the 
menu as Menu(NORMA~ODE). 
If the Help key is pressed from with­
in the menu, it makes a recursive call 
to itself as Menu(HELP ~ODE). 

The program also needs a string­
reading procedure that emulates 
Readln but can be interrupted at any 
time to use the Help system during 
input. Because it must read one char­
acter at a time, it will also be used to 
filter nonprinting characters out of 
the input. This procedure is declared 
as 

Procedure Get_String(VAR 
INPUT_LINE: String; 
CALLINGJROC: Integer); 

INPUT_LINE is the string to be built 
by the procedure; CALLING_ 
PROC is one of the above global con­
stants representing the Help screen 
that applies to the calling procedure. 

Finally, for Help during a con­
tinuous process, we insert the line 

If Keypressed Then Handle-..Key; 

wherever the process is to be inter­
rupted. To complete the procedure, 
we use such instructions as 

Procedure Handle-..Key; 
VAR KEY: Char; 
BEGIN 

Read(KEYBOARD,KEY); 
If KEY = HELP -..KEY Then 

Help(WHEREVER); 
{. . . etc . for any special keys to be 

handled} 
END; 

Implementing the Help System 
Having covered our three general 

cases, we implemented the system in 

Listing 1 continued: 
VAR FRAME: Buffer _2K; 

BLOCK_COUNT: Integer; 
HELP_FILE: File; 
FILE_ NAME: String; 
KEY: Char; 
CH_TO_STR: String[IJ; 

BEGIN 
Reset_Viewport; {See note under Apple /// Console Control above} 
Save_Screen; Clear_Screen; 
Str(WHERE, FILE_NAME); 
FILE_NAME:= Concat(PREFIX, FILE_NAME); 
{$IOCHECK- } 
Reset (HELP_FILE, FILE_NAME); 
{$IOCHECK+}' 
If IORESULT <> 0 
Then REPEAT 

Writeln(Chr(7), 7Please put program disk online and press < RETURN > ,~); 

Writeln( ' Or press <ESCAPE > to exit: .); 
Read(KEY); 
If KEY = ESCAPE 
Then BEGIN 

Restore_Screen; 
Restore_Viewport; 
Ex it(Help) 

END; 
Clear_Screen; 
{$IOCHECK- } 
Reset (HELP_FILE, FILE_NAME) 
{$ IOCHECK+} 

UNTIL IORESULT = 0; 
BLOCK_COUNT:= Block_Read(HELP_FILE, FRAME, 4, START_BLOCK); 
Unit_write(CONSOLE, FRAME, (BLOCK_COUNT * 512), 0, 0); 
GotoXY( O,23) ; Write(7Press any key to proceed~); 
Read (KEY) ; 
Close(HELP_FILE); 
Restore_Screen; 
Restore_Viewport {See above note concerning Reset_Viewport} 

END; 

Procedure Init _Variables; 
BEGIN 

LEFT_ARROW: = Chr(8); BEEP:= Chr(7); 
ESCAPE:= Chr(27); HELP KEY:= Chr(191); {Open-Apple-question-mar k} 
INPUT_SET:= [Chr(32) •. Chr(126)J; 
With KEY_BUF_STATUS Do 

BEGIN 
CHANNEL:= 0; 
STAT_OR_CTRL:= 0; 
REQUEST_NUM: = 5; 
RESERVED:= 0 

END; 
With SCREEN_SAVE Do 

BEGIN 
CHANNEL:= 0; 
STAT_OR_CTRL:= 0; 
REQUEST_NUM: = 18; 
RESERVED:= 0 

END; 
With SCREEN_RESTORE Do 

BEGIN 
CHANNEL:= 0 ; 
STAT_OR_CTRL:= 1; 
REQUEST_NUM:= IB; 
RESERVED:= 0 

END; 
With SCREEN_POSITION Do 

END; 

BEGIN 
CHANNEL:= 0; 
STAT_OR_CTRL:= 0; 
REQUEST_NUM:= 16; 
RESERVED:= 0 

END 

{ Use this p~ocedure fo~ interruptible string input~ 
Fo~ demonst~ation purposes, enter it in the exact format shown so that 
it will fit into 23 lines~} 

{EX2 BEGIN} 
P~ocedure Get _String(VAR INPUT_LINE: String; CALLING_PROC: Integer); 
VAR KEY : Char; CH_TO_STRING: String[IJ; 
BEGIN 

INPUT_LINE:= " ; CH_TO_STRING:= 'X'; 
Read (KEYBOARD, KEY) ; 
While NOT EOLN( KEYBOARD) Do 
BEGIN 

If KEY = HELP_KEY Then Help(CALLING_PROC) 
Else If (KEY = LEFT_ARROW) AND (Length (INPUT_LINE) > 0) 

Then BEGIN 
Back_Space; Write(~ ~) ; Back_Space; 
INPUT_LINE:= Copy(INPUT_LINE , 1, Length (INPUT_LINE) - 1) 

END 
Else If KEY IN INPUT_SET 

Then BEGIN 
Write(KEY); CH_TO_STRING[IJ:= KEY; 
INPUT_LINE:= Concat(INPUT_LINE, CH_TO_STRING) 

END 
Listing 1 continued on page 480 
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the Apple III. There it furnishes 
online Help from anywhere in the 
program in the form of a formatted 
screen display. 

To use the system, the basic con­
sole-control procedures Save_ 
Screen and Restore_Screen as well 
as the function Keypressed are re­
quired. Save_Screen stores the con­
sole display'S contents in a globally 
declared 2K-byte buffer and puts the 
cursor coordinates into a 2-byte 
packed array. Restore_Screen 
reverses this process. Keypressed 
merely returns TRUE if a character is 
available to the Pascal system and 
FALSE if none is available (i.e., no key 
has been pressed). 

On the Apple III, these operations 
are most easily performed using 
D_STATUS and D_CONTROL 
calls to the operating system via the 
Pascal UNITSTATUS procedure. 
(Refer to Listing 1 and the Apple III 
Standard Device Driver's Manual, pages 
169 to 171, for more details.) The 
Pascal UNITSTATUS procedure is 
called as 

UNITSTATUS(UNITNUMBER, 
STATUSLIST, REQUESTCODE); 

UNITNUMBER is an expression 
with an integer value that is the 
Pascal unit number of an I/O (in­
put/output) device (1 in the case of 
the .CONSOLE driver, for instance). 
STATUS LIST refers to a variable that 
contains or will contain the data to be 
passed to or from the device speci­
fied by UNITNUMBER (SCREEN_ 
BUFFER, for example, in the case of 
Save_Screen and Restore_Screen). 
REQUESTCODE is a 16-bit packed 
record that indicates whether the 
device's input or output channel will 
be affected by the call, whether it is 
a status (D_STATUS) or control 
(D_CONTROL) call, and the type of 
status or control call being made. This 
record is declared as 

Type Request_Code = Packed 
Record 
CHANNEL: 0 .. 1; 
STAT_OLCTRL: 0 .. 1; 
REQUEST--..NUM: O .. 255; 
RESERVED: O .. 63 

END; 
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Listing 1 continued: 
Eise Write(BEEP); 

Read (KEYBOARD, KEY) 
END; 
Writeln 

END; {Get_String } 
{EX 2 END } 

{MENU1 PART 1 BEGIN} 
Procedure Ex amp! el; 

{An e x ample of HELP during a continuous process, in this case a continuous 
screen display. HELP would normally be used in this instance to provide 
information on the format and/or meaning ~f the display_ 

VAR FOREVER: Boolean; 
{MENU1 PART 1 END} 

{EX1 BEGIN} 
Procedure Handle_Key; 
VAR KEY: Char; 
BEGIN 

Read(KEYBOARD , KEY); 
If KEY HELP_KEY Then Help(EX1); 
If KEY = ESCAPE Then Exit(Example1) 

END; 

Procedure Slo~print(LINE: String); 

{This procedure is given as the extreme example of interruption during 
display -- the process can be interrupted after each character is di s ­
played. Of course the display would be much faster if ~ritten a line 
at a time and ~f "!:<eypressed" was checked only at the end of each line.} 

VAR CHAR_COUNT: Integer; 
BEGIN 

For CHAR_COUNT:= 1 to Length(LINE) Do 
BEGIN 

Write(LINE[CHAR_COUNT1); 
If Keypressed Then Handle_Key 

END 
END; 

{EX1 END} 

{MENU1 PART 2 BEGIN} 
BEGIN {E>: amplel} 

FOREVER:= FALSE; 
Clear_Screen; 
REPEAT 
Slowprint('This is an example of how HELP can be provided during an '); 
Slowprint( ' ongoing process. This text will simply be displayed repeatedly ' ); 
Slowprint('until you push ( ESCAPE >. While it is being displayed, you can '); 
Slowprint('press " ( open-apple ) ?", and whatever help screen you have 

attached wi 11 ' ); 
Slowprint(Pbe displayed instead. When you return to this display after '); 
Slowprint('reading the HELP display, the process will begin again exactly ~); 

Slowprint( ' where it left off. ') 
UNTIL FOREVER 

END; 
{MENU1 PART 2 END} 

{MENU2 BEGIN} 
Procedure Example2; 
VAR LINE: String; 

BEGIN 
Clear_Screen; 
Writeln('This procedure demonstrates HELP during the input of a string'); 
Writeln('from the keyboard. The HELP_KEY can be pressed any time during'); 
Writeln('entry. Enter "Stop" when finished'); 
REPEAT 

Write('Enter string: '); 
Get_String (LINE, EX2); 
Writeln('You entered: ' ,LINE) 

{Example of a call to Get_String} 

UNTIL LINE = 'Stop' 
END; 
{MENU2 END} 

Procedure Henu(MODE: Menu_Mode); 
VAR CHOICE: Char; 
BEGIN 

REPEAT 
Clear_Screen; 
If MODE = NORMAL MODE 
Then BEGIN 

GotoXY(b:5,23), 
Write("' ( open-apple >? " for HELP') 

END; 
GotoXY <0, 4); 
Writeln(' ':S,'Demonstrations available:'); 
Writeln; 
{Enter your menu here} 
Writeln(' ':5,'1) HELP dur.ing continuo~s output process'); 
Writeln(' ':5,'2) HELP during input from keyboard'); 
Writeln; 
If MODE = HELP_MODE 
Then BEGIN 

Write<' ':'5); 
Inverse; 
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Listing 1 continued: 
Write( ' Now in HELP mode. Choose topic for instructions. ' ); 
Normal; 
Writeln 

END; 
Writeln(" " :5, "( ESCAPE > to quit " ); 
Write(' , :5, ' Option: :. ); Read (CHOICE) ; 
If MODE = NORMAL_MODE 
Then Case CHOICE of 

{ Enter your program ' s responses to menu choices here} 
' 1 ' : Ex ample1; 
' 2 ': Ex ample2; 

END 
Else Case CHOICE of 

{Enter your menu ' s HELP frames here} 
" I": Hel p (MENUI) ; 
" 2 " : Help (MENU2) 

END; 
If (MODE = NORMAL_ MODE) AND (CHOICE = HELP_KEY) 
Then Menu(HELP_MODE) 

UNTIL CHOICE = ESCAPE 
END; 

BEGIN (*MAIN PROGRAM*) 
Init_Var i ables; 
Menu(NORMAL_MODE); 
Clear_Sc reen 

END. 

The specific request codes used as 
cOmnlands to the .CONSOLE device 
driver are declared as global variables 
(KEY_BUF _STATUS, SCREEN_ 
SAVE, SCREEN-.-RESTORE, 
SCREENJOSITION) of the type 
RequestCode and initialized in an 
Init_ Variables procedure. The fol­
lowing instructions provide an 
example. 

With SCREEN_SAVE Do 
BEGIN 

CHANNEL: = 0; 
STAT_OLCTRL: = 0; 
REQUEST~UM:= 18; 
RESERVED: = 0 

END; 

Using the Help Procedure 
The operation of the Help pro~ 

cedure itself is simple. It saves and 
clears the screen (and resets the 
viewport to include the full screen, 
although this action is not required 
by the demonstration program pro­
vided), then looks on the volume 
specified by PREFIX for a FRAME file 
with the frame number passed to it 
as the parameter WHERE. If it finds 
the file, it reads as many as four 
blocks (2048 characters, slightly more 
than one screenful) using BlocL 
Read. Using Unit_Write, it writes 
the data all at once to the console. It 
then waits for a keypress, closes the 
file, and restores the screen and 
viewport to the state they were in 
when Help was called. 

Before compilation, two constants 

in this procedure are set for each 
specific application. PREFIX is set to 
the complete volume and file name 
of the Help files through FRAME­
for example, /DEMO/FRAME (or, in 
UCSD Pascal notation, DEMO: 
FRAME). The procedure concate­
nates the parameter WHERE to 
PREFIX, resulting in /DEMO/ 
FRAMEl, /DEMO/FRAME2, and so 
on. START_BLOCK is set to 0 for an 
ASCII file or to 2 for a Pascal text file 
to skip the two-block header. 

You can install the 
Help system in any 

program byfill'ng in 
the blanks. 

Much of the procedure is dedicated 
to ensuring that the system doesn't 
crash if the disk containing the Help 
frames goes off line and to providing 
an Exit option if these files are 
unavailable. This portion (from If 
iORESULT < > O ... to .. .uNTIL 
IORESULT = 0, as well as the 
preceding {$IOCHECK - } and 
{$IOCHECK + }) can be eliminated if 
these files will always be on line (in 
a hard-disk system, for example). 

The Demonstration Program 
Enter the demonstration program, 

compile it, and execute it . Be sure to 
set the constant PREFIX in the Help 
procedure to the volume name of the 
disk you will use for the Help files 

plus /FRAME (e .g., /DEMO/ 
FRAME) . And note that the HELP _ 
KEY used is Open-apple-ques­
tion-mark [Chr (191)]. The OpEm­
apple key is a kind of "supershift" 
key that adds 128 to the decimal 
equivalent of the ASCII code for any 
character typed with it . (Because the 
open apple is itself a nonprinting 
chqracter on our printer, we changed 
all literal open apples in the program 
to < open-apple> . When you enter 
the program, these references should 
be replaced for display purposes with 
actual open apples, which are 
entered by typing control-shift­
backslash. ) 

At this point, any call for Help 
should receive the answer "Please 
put program disk on line and press 
< RETURN> or press < ESCAPE> 
to exit:' Otherwise, the program 
should operate in the following 
manner. 

From the NORMAL--.MODE 
menu, the first menu choice should 
result in a continuing text display that 
is interruptible only by pressing 
< ESCAPE> or "open-apple-ques­
tion-mark:' The second menu choice 
should . demonstrate string entry 
(with echo for confirmation), which 
can be interrupted by entering an 
"open-apple-question-mark" with 
the same results as before and exited 
by entering the string "Stop:' Enter­
ing "open-apple-question-mark" 
from the NORMAL--.MODE menu 
brings up the HELP --.MODE menu. 
Either choice from the HELP_ 
MODE menu should produce 
"Please put program disk on 
line ... :' and <ESCAPE> should 
return you to the NORMAL...MODE 
menu. 

Now let's make some Help screens. 
For demonstration purposes, we'll 
use appropriate portions of the pro­
gram itself. The following instruc­
tions are specifically applicable to the 
Apple III Pascal editor. Regardless of 
the editor, however, the objective is 
the same-to delete all except certain 
portions and to save these portions 
as Ascn text files . The operations re­
quired for any editor are very similar. 

Read the program text file into the 
Pascal editor again, then set the 
editor to ASCII mode [S(et E(nviron-
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ment A(sciifile T(rue <CTRL C>] . 
Note the comments {MENUl PARTI 
BEGIN}, {MENUl PARTI END}, 
{MENUl PART2 BEGIN}, and 
{MENUl PART2 END}. DELETE or 
ZAP everything in the program except 
these two sections, taking care not to 
leave any extra carriage returns at the 
beginning or end of the file. The file 
should begin at the first character and 
end immediately after the last 
character of the text to be used as the 
Help frame. Q(uit and W(rite the file 
to your disk as < name of your 
disk> IFRAME1. Do not use the S(ave 
option here, or you will lose the pro­
gram text file. 

Choose the C(hange files option 
and reload the complete program 
text. Repeat the entire process for 
MENU2, EXl, and EX2 (naming the 
Help files FRAME2, FRAME3, and 
FRAME4) . When you execute the 
program and request Help, the dis­
play should show the applicable part 
of the source code. 

Installing the Help System 
You can install the Help system in 

any program by appropriately filling 
in the blanks. First, copy the type 
declarations, the global variables, .the 
console control procedures, and the 
Init_ Variables procedure directly 
into your program. Next, copy the 
Help procedure, setting the constant 
PREFIX to that for your own Help 
files and the constant START_ 
BLOCK to 0 (for ASCII or data files) 
or 2 (for Pascal text files). 

Then compose a table of contents 
of the Help screens to be provided 
and enter it in the program's global 
constants section. After that, insert 
calls to Help in the body of your pro­
gram wherever Help is to be pro­
vided, and copy the procedure 
Get_String-to use wherever Help 
will be available during string input. 
Use the technique demonstrated by 
the procedure Examplel to provide 
Help anywhere else in your program. 
The next step is to copy the menu 
procedure, changing the entries, pro­
gram actions, and HELP calls to fit 
your program. 

Finally, use the Pascal editor or any 
other text editor that can write a for-

matted text file on disk to compose 
your Help frames, limiting each 
frame to 23 or fewer lines. Name the 
disk files FRAMEl, FRAME2, and so 
on to match the values assigned to 
the help screens in the global con­
stants section. If you are using Pascal 
text files, end all of these file names 
with periods to keep the editor from 
appending ".TEXT" to them. 

When you are finished, ask some­
one whds unfamiliar with your sys­
tem to use it to test its usefulness and 
completeness. Note that you can edit 
individual HELP frames as many 
times as necessary; recompile your 
program only if you are adding or 
eliminating frames or changing the 
locations of the HELP calls, the path 
name of the HELP files, or Pascal Text 
files to ASCII files. 

When everything is perfect, you 
can relax in the knowledge that help . 
is always available .• 

Al Evans (1206 Karen Ave., Austin, TX 78757) 
is the owner of PowerTools, a small research com­
pany primarily engaged in developing new ap­
proaches to Software design and computer use. 

Monitor 
Computing 

Incorporated 

(213) 885-5715 
Mail orders: 

Monitor Computing Inc. 
8608 Wilbur Ave. 
Northridge Ca. 91324 

Ava ilabil ity on some items limited­
Prices subject to change. 

All items in factory sea led cartons. 
covered by factory warranties. 

We accept cash. cashiers check, 
m/ c and visa. Credit ca rd use sub­
ject to a 3% surcharge. 

Shipping added to all orders . Cal­
ifornia residents add sales tax. 

APPLE PRODUCTS 
16K Memory Card .. . . ... . ... .. $55.00 
Mic rotek Magnum80 . ... .. . . .. $179.00 
Videx 80 Col. ... . . . ........... $249.00 
Microsoft Z-80 .. : ... . .... . . . . $249.00 
Microsoft Premium System . . . . $469.00 
Add-On Drive .............. . . $240.00 
Kraft Joystick . ..... . . . ........ $48.00 
Grappler+ . .................. $119.00 
System Saver ........ . .... . ... $74.00 

PRINTERS 
Ok idata 82 .. ... .... .. . .. . . . .. $399.00 
Okidata 83 . .. ..... . .......... $639.00 
Okidata 84p ... ... . . .... . .. . .. $949.00 
Okidata 84 s ... . • . ...• . . . . . ... $999.00 
Okidata 92 .. . . . .. ... .... .. ... $490.00 
Okidata 93 ....... .. .. . ....... $810.00 
C.ltoh 8510ap ... . ....... .. . .. $379.00 
C.ltoh 8510bd . . ...... . .. . .... $499.00 
C.ltoh 1550p . . ............... $675.00 
C.ltoh 1550s ................. $735.00 
C.ltoh F10-40 ............... $1199.00 
C.ltoh F10-55 ... . ... .. . ..... $1489.00 
Nec 8023 ... . .......... . .. . .. . $399.00 
Nec 7710 . ... ... ....... .. .... $1965.00 
Nec 7730 ...... . ............. $1965.00 
Toshiba P1 350 ... . . . . . .. . ... $1495.00 

MODEMS 
Hayes Smartmodem 300 ..... . $211 .00 
Hayes Smartmodem1200 ..... . $499.00 
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MORE MODEMS 

SPECIALS 
Hayes Mic romodem 2 ........ . $279.00 

w/ term . program .......... . $315.00 

IBM PRODUCTS 
AST Combo Boa rd .. . . ...... . $345.00 

Wabash 8" Diskettes . . . $19.00 Quadram 4 Function Board ... $270.00 
Ta ndon 100-2 Disk Drive ... . .. $268.00 

Head Clea . g K't $2300 Datamac Hard Disk Drives n I n I. . . . . . 6 Megabyte .............. $1195.00 

Smith-Corona TP1 . ... $499.00 12 Megabyte ..... .. .... .. . $1595.00 
18 Megabyte .......... .. . . $1995.00 

Comrex Cr-1 S .. .. .... $699.00 MONITORS 
Diablo 630 $167000 TaxanGreen . , .............. $139.00 

• • • • • • • • • • • Taxan Amber ................. $149.00 

Atari joystick ........... $9.95 i:~:~:~~~i~~~~e~. : :::::::: :!~::~~ 
Axlon 320K Ramdisk .. $795.00 Apple Interface .. . .............. CALL 

Amdek Color 1 .. ......•.. .. .. $299.00 

EPD Surge Protectors Amdek Color 2 , . . . .. .. . ...... $399.00 
Amdek 300G ....... ... . . . . . . . $139.00 

L $48 00 Amdek 300A .. . . . ... . ... . .... $159.00 emOn . . . . . . . . . . . . . . . . . Nec 1201 Green .. .. . ......... $169.00 
P h $6900 Nec 1205 Amber ... . .... . . ... . $189.00 eac . . ........ . .... . . . Nec Composite Color ......... $299.00 

Lime . ..... . . . . . .... .. . $78.00 TERMINALS 
Telev ideo 925 . . . . . . .. .. . .... $695.00 

Orange ....... . .... . .. $95.00 Televide0 950 .. ............. $895.00 
L--_________________ -' Axlon Datalin k . . . . . . .. .. . . ... $289.00 

Circle 300 on Inquiry card. 



Campus Computing Strate­
gies, John W. McCredie, ed. 
Bedford, MA: Digital Equip­
ment Corp., 1983; 326 pages, 
15.5 by 23.5 cm, hardcover, 
ISBN 0-932376-20-7, $21. 

Chip Mitchell: The Case of 
the Stolen Computer Brains, 
Fred D'Ignazio. New York: 
E.P. Dutton, 1982; 128 pages, 
14.3 by 21.5 cm, hardcover, 
ISBN 0-525-66790-3, $8.95. 

Computer-Aided Design, 
Raphael Kaplinsky. New 
York: Macmillan Publishing 
Co., 1982; 144 pages, 15.5 by 
23.5 cm, hardcover, ISBN 
0-02-949520-2, $22.95. 

Computer Anatomy for 
Beginners, Marlin Ouverson. 
Reston, VA: Reston Publish­
ing Co., 1982; 159 pages, 15.5 
by 23.5 cm, hardcover, ISBN 
0-8359-0920-4, $15.95 . 

Computers-How to Break 
Into the Field, L. Peter Carron 
Jr. Cockeysville, MD: liber­
ty Publishing Co. (50 Scott 
Adam Rd.), 1982; 162 pages, 
14 by 21 cm, softcover, ISBN 
0-89709-034-9, $6.95. 

Computer-System Require­
ments, Kenneth J. Thurber 
and Peter C. Patton. Lexing­
ton, MA: Lexington Books, 
1983; 28 pages, 16.5 by 23.5 
cm, hardcover, ISBN 
0-669-02958-0, $15.95. 

Database & Data Communi­
cations Systems, Myles E. 
Walsh. Reston, VA: Reston 
Publishing Co., 1983; 287 
pages, 18 by 24.3 cm, hard­
cover, ISBN 0-8359-1218-3, 
$22.95. 

Dynamic Testing and Seismic 
Qualification Practice, Clar­
ence W. deSilva. Lexington, 
MA: Lexington Books, 1983; 
416 pages, 16.5 by 23.5 cm, 
hardcover, ISBN 0-669-
04393-1, $47.95. 

Electrically Alterable Non­
Volatile Memory Handbook, 
Revision A. Hicksville, NY: 
General Instrument Corp. 
(600 West John St.), 1983; 
17.8 by 23 cm, softcover, 
ISBN-none, free. 

Fundamentals of Micro-Pro-

Books Received 
cessors, Henry O . Daley. 
New York: Holt, Rinehart 
and Winston, 1983; 277 
pages, 16.5 by 24 cm, hard­
cover, ISBN 0-03-059934-2, 
$27.95. 

The Handbook of Problem 
Solving, Stephen J. Andriole. 
Pril1ceton, NJ: Petrocelli 
Books, 1983; 208 pages, 15.8 
by 24 cm, hardcover, ISBN 
089433-186-8, $25. 

The IBM/PC Guide, James 
E. Kelley Jr. Wayne, PA: 
Banbury Books, 1983; 318 
pages, 15 by 23.5 cm, spiral 
bound, ISBN 0-440-03946-0, 
$29 .95. Includes 51f4-inch 
floppy disk. 

Introduction to Programming 
with ESP and Pascal, Allen B. 
Tucker Jr. New York: Holt, 
Rinehart and Winston, 1983; 
362 pages, 17.8 by 23.5 cm, 
softcover, ISBN 0-03-
059148-1, $19.95. 

Introductory Reading in Ex­
pert Systems, Donald Michie, 
ed. New York: Gordon and 
Breach, Science Publishers, 
1982; 51 pages, 15.5 by 23 .5 
cm, hardcover, ISBN 0-677-
16350-9, $25. 

Kids and Computers, The 
Parents' Microcomputer Hand­
book, Eugene Galanter. New 
York: Perigee Books, 1983; 
192 pages, 17.8 by 23.5 cm, 
softcover, ISBN 0-399-
50749-3, $7.95 . 

Enduser Systems and Their 
Human Factors, A. Blaser and 
M. Zoeppritz, eds. Lecture 
Notes in Computer Science, 
#150. New York: Springer­
Verlag, 1983; 142 pages, 16.5 
by 24 cm, softcover, ISBN 
3-540-12273-7, $8.50. 

Microprocessor and Micro­
computer Data Digest, Walter 
H. Buchsbaum and Gina 
Weissenberg. Reston, VA: 
Reston Publishing Co., 1983; 
352 pages, 18.5 by 24.3 cm, 
hardcover, ISBN 0-8359-
4381-X, $26.95. 

Microprocessors for Manage­
ment: CAD, CAM, and 
Robotics, Dimitris N. 
Chorafas. Princeton, NJ: Pet-

rocelli Books, 1982; 318 
pages, 16 by 24 cm, hard­
cover, ISBN 0-89433-ub-3, 
$25 . 

Mouse: A Language for 
Microcomputers, Peter Gro­
gono. Princeton, NJ: Petro­
celli Books, 1983; 168 pages, 
16 by 24 cm, hardcover, 
ISBN 0-89433-201-5, $i7.50. 

1983 Components Handbook. 
Irvine, CA: Western Digital 
Corp., 1983; 752 pages, 17.5 
by 22.8 cm, softcover, ISBN­
none, $6. 

1983 Network Products 
Handbook, Irvine, CA: 
Western Digital Corp., 1983; 
224 pages, 17.5 by 22.8 cm, 
softcover, ISBN-none, $4. 

Online Reference and Infor­
mation Retrieval; Roger C. 
Palmer. Littleton, CO: Lib­
raries Unlimited Inc. (POB 
263), 1983; 149 pages, 2i.5 by 
27.8 cm, softcover, ISBN 
0-87287-347-1, $18.50. 

Programming Concepts and 
Problem Solving: An Introduc­
tion to Computer Science Using 
Pascal, Peter Linz. Menlo 
Park, CA: The Benjamin! 
Cummings Publishing Co., 
(2727 Sand Hill Rd.), 1983; 
416 pages, 19.5 by 24 cm, 
hardcover, ISBN 0-8053-
5710-6, $21.95 . 

Programming the 113M Per­
sonal Computer: BASIC, Neill 
Graham. New York: Holt, 
Rinehart and Winston, 1982; 
304 pages, 17.5 by 23.5 cm, 
softcover, ISBN 0-03-
061911-4, $17.95. 

Programming Languages: A 
Grand Tour, Ellis Horowitz. 
Rockville, MD: Computer 
Science Press, 1983; 680 
pages, 21.8 by 28.5, hard­
cover, ISBN 0-914894-67-6, 
$39.95. 

Software -Engineering with 
Ada, Grady Booch. Menlo 
Park, CA: The Benjamin! 
Cummings Publishing Co. 
(2727 Sand Hill Rd.), 1983; 
524 pages, 15.8 by 23.5 cm, 
softcover, ISBN 0-8053-
0600-5, $19.95. 

Software Referral Catalog, 

10.th ed., Engineering Sys­
tems Group. Bedford, MA: 
Digital Equipment Corp., 
1983; 266 pages, 21.5 by 27.5 
cm, softcover, ISBN-none, 
$10. 

Software Toolkit for Micro­
computers, Max Schindler, 
ed. Rochelle Park, NJ: 
Hayden Book Co., 1982; 368 
pages, 21.5 by 17.5 cm, soft­
cover, ISBN 0-8104-6256-7, 
$14.95. 

Structured COBOL, A 
Modern Approach, Henry 
Mullish. New York: Harper 
& Row, 1983; 384 pages, 21 
by 27.8 cm, softcover, ISBN 
0-06-044652-8, $20.50. 

The Timex-Sinclair 1983 
Directory, Eben Brown. Alex­
andria, MN: E. Arthur 
Brown Co., 1983; 94 pages, 
14 by 21.5 cm, softcover, 
ISBN-none, $5. 

Transducers, Sensors, and 
petectors, Robert G . Seippel. 
Reston, VA: Reston Publish­
ing Co., 1983; 320 pages 18 
by 24.3 cm, hardcover, ISBN 
0-8359-7797-8, $24.95. 

Will Someone Please Tell Me 
What an Appie Can Do, Glenn 
M. Polin, ed. Austin, TX: 
Sterling Swift Publishing, 
1983; 145 pages, 15.3 by 21.8 
cm, softcover, ISBN 0-88408-
152-4, $12.95. 

Word Processing: A Guide for 
Small Business, Brian R. 
Smith and Daniel J. Austin. 
Brattleboro, VT: Stephen 
Greene Press, 1983; 224 
pages, 15 by 22.8 cm, soft­
cover, ISBN 0-86616-021-3, 
$9.95. 

Word Processing With 
Your Microcomputer, L. R. 
Schmeltz. Blue Ridge Sum­
mIt, P A: Tab Books, 1982; 
256 pages, 19.5 by 23.5 cm, 
softcover, ISBN 0-8306-
1478-8, $13.95 . 

Your IBM Personal Com­
puter, David E. Cortesi. New 
York: Holt, Rinehart and 
WiIlston, 1982; 253 pages, 
17.8 by 23.5 cm, softcover, 
ISBN 0-03-061979-3, $17.95 .• 
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Ask BYTE 
Conducted by Steve Clarcla 

Under-SSO Modem 
Configured for CCITT 

Dear Steve, 
I built your "modem for 

under $50" and modified it 
for use with CCnT frequen­
cies, which are standard in 
South Africa . (See ''A Build­
It-Yourself Modem for Under 
$50;' August 1980 BYTE, page 
22.) I also expanded it to 
allow switching between 
answer and originate modes. 
What" follows shows that the 
additional modifications cost 
less than $5. 

The main feature of my 
design lies in the use of 
CMOS (complementary 
metal-oxide semiconductor) 
bilateral analog switches 
(CD4066, MC14066, etc.). 
These allow all switching to 
be done on the printed-cir­
cuit board, controlled by a 
SPDT (single-pole, double­
throw) switch on the front 
panel. As the 4066 is various­
ly described as having a max­
imum supply voltage of 15 or 
18 V (volts), I designed my 
circuit to work off +5 and 
- 5-V supplies. I found no 
difficulty in operating the 
XR2211 at 5 V. 

Table 1 shows the com­
parison . between the Bell 

FROM ACOUSTIC 
COUPLER 
MICROPHONE 

4K 

2K 

CD4066 

system and the CCITT fre­
quencies. For the CCITT 
system, the higher frequen­
cy is the space code, which 
is the reverse of the Bell 
system. To get around this, I 
simply moved gate (c) of the 
4011 in your design to invert 
the output of IC4(b) before 
entering IC7. Q3 now feeds 
directly to Q2 via a 4.71< 
resistor. 

Referring to your param­
eter-value equations for the 
bandpass filters in figure 3 
(page 32), it is seen that for 
a fixed capacitance C: 

(1) bandwidth is defined by 
R3 

(2) gain is defined by Rl 
(3) center frequency is deter­

mined by R2 . 

I left the bandwidth the 
same. After some juggling I 
came up with Rl = 4.71< 
(which increases the gain 
somewhat) and the following 
values for R2: 

fo=1080 
fo = 1750 

R2 = 2943 
R2=808 

The on-resistance of a 4066 is 
around 90 to 110 ohms. After 
some experimentation, we 
get to the practical circuit in 

120K 

TO XR2211 
DETECTOR 
CIRCUIT 

CONTROL INPUT · HIGH FOR 
ORIGINATE MODEM 

Figure 1: Solid-state switch alters microphone-driven filter to allow 
either answer or originate modes. The switch is a CMOS 4066 type. 
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Mark 
Space 

Originate 
Bell CCITT 

1270 
1070 

980 
1180 

Answer 
Bell CCITT 

2225 
2025 

1650 
1850 

Table i: Comparison of Bell standard and CCITT frequencies. 

figure 1 (repeated twice). 
As mentioned above, the 

4066 is supplied fr9m +5 and 
- 5 V to encompass equal 
swings above and below 
ground potential. The actual 
swing is very small. Up to 
this point, only half a 4066 
package is required to switch 
the bandpass filter between 
originate and answer modes. 

I kept the demodulator's 
timing capacitor Co constant 
at 0.022JLF (microfarad) . This 
gave me the following values 
for Ro: 

fo=1080 
fo=1750 

Ro=42087 
Ro=25974 

This is rea1~ed in practice as 
shown in figure 2. I altered 
Rl to 220k and CD to 0.068JLF. 
Your original component 
value for CF of 0.005JLF does 
not match up with EXAR's 
design sheets, but I agree 
that it works better. 

XR2211 

HIGH FOR 
ORIGINATE 

12 

In the modulator section, 
the center frequency for the 
NE567/XR567 triangular­
wave oscillator is given ap­
proximately by f = l iRe. If R 
is held constaIlt, then for fre­
quencies f1 and f2 capaci­
tances Cl and C2 would be 
required as follows: 

C1 f2 
C2 f1 

Your original design had : 

C1 25.7 = 1 168 
C2 22 . 

where: 

f2 1270 
fl 1070 = 1.187 

This is close enough, par­
ticularly considering the 
tolerances of the com­
ponents. I retained these 
capacitor values for the 

24K 

Figure 2: Demodulator-control circuit modified to allow switching 
between answer and originate modes. 



4.7K 
HIGH FOR 
LOW FREQUENCY 

Figure 3: Answer or originate tones are modulated In) simple control signals. 

originate mode, where our 
frequencies give: 

f2 1850 
f1 1650 = 1.12 

This still appears satisfactory. 
For the answer mode, I 

switched in an additional 
capacitor of 0.0151/-F in parallel 
and a different preset poten­
tiometer. This gives us: 

f2 1180 
f1 1190 = 1.204 

and: 

C1 
C2 

4~; = 37 = 1.100 

This does not look very 
good, but works quite well in 
practice, helped a little by the 
fact that the original formula 
f = 11RC is not quite correct. 
I therefore have the circuit 
shown in figure 3. 

I used one 4066 gate to in­
vert the control switch signal, 
as some analog switches are 

on while others are off. The 
final 4066 gate was then used 
to hold the transmit carrier 
p~rmanentIy on when in 
answer mode. 

I have constructed 22 of 
these moderns to date, with­
out major difficulties. Minor 
problems all revolve around 
the use of a 4011 in the linear 
mode: the gate handling Car­
rier Detect tends to oscillate 
for a time while changing 
state and affects the other 
gates in the package. Also, A-

IN914 

type CMOS is definitely not 
suitable. I would like to ex­
tend the time delay on the 
Carrier Detect, but this is not 
practical for the same reason. 
The mid-frequency of the 
filters tends to shift with com­
ponent tolerances, but all 
have worked so far. My com­
plete circuit is diagrammed in 
figure 4, page 286-287. 

The circuit can be im­
proved still further, but this 
will increase the component 
count even more. For my 

How good are you at maintaining good health? 
Test yourself. Find out how much you know about first aid; accident 
prevention , home nursing skills and reducing your risk of heart dis­
ease. This is not a 'pass or fail test. Its purpose is to tell you how well 
you're doing in maintaining good health . . 

1 

2 

What should yo u do to con trol 
bleeding from a wound? 

{/ Apply pressure direc tl y over 
the wound. 

/} Run co ld water over the 
wo und . 

c Apply a tourniquet. 

Overweight individuals arc 
at greater risk for: 

{/ Diabetes. 
/} Ga ll bladder disease. 
c High blood pressure. 
d All o f the above . 

3 

4 

The best place to check the 
pulse in an emergency is at the : 

(/ Upper arm. 
b Neck. 
c Wrist. 
d Thigh. 

What a re the most common 
symptoms of high blood pressure') 

(/ Di zz iness . 
/) Headaches. 
c Heart palpitations. 
d No sy mptoms . usually. 

ANSWERS: ( I la (2)d (31h (41d 
SC()~(J 25 poilllJjor each correCI (l1ISW(' 1: 

100 -Excel/em : Your anslVers shol\' 
you're aware oj the imporlance of 
lII11illlaillillg good health. 
75 - Gooti: But there's room/Of 
imprc}\'cmem. 

50 or below - Yo" IIeed IJeII!! Call 
Red CrOSS/Of a listing oJ rile health alld 
,mIen' courses (H'u ilable at \'our local 
chapter. COllnrh·.Hliv('s hll~'(' bel'II 
sll\'ed through sa/elY und hell/th skills 
learned through Red Cross courses. Be· 
cauw a/these ,'ikill.~. milliolls oj Aml'r· 
iealls Ih 'e JaJer. happier. healthier Ih'l'S. 

American 
IU!dCross 

+ A Public Service of This MagazIne "'" 
& The Advertising Council ~J 

We'll Help. Will You? 
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AskBYTE------------------------------------------------------
money, I propose using a 
digital modem chip, such as 
the Motorola MCl4412 in the 
next version. 
Peter Hers, Vice-Chairman 
Transvaal Amateur 
Computer Club 
Randburg, South Africa 

I have received a number of 
letters from experimenters who 
have modified that original 
modem circuit. The Circuit 
Cellar and Ask BYTE are good 
test beds for checking various 
designs, and I have modified it 
a few times myself. We are in 

Cl 
MICROPHONE O.I/o'F 

OJ: 

good company however, since 
thousands of this design and the 
newer version presented in the 
March 1983 BYTE have been 
sold. (See "Build the ECM-103, 
An Originate/Answer Modem," 
page 26.) ... Steve 

~xtendlng the Bus 

Dear Steve, 
I've stuffed my 5-100 com­

puter, a North Star II, quite 
full, the power supply is 
heavily loaded, and the sys-

R2 
470K 

+5V 

6 

ICI 

R3 
4 .7K 

R6 
120K 

+5V 

tern runs hotter than I like. 
Is it feasible to build or buy 

another box with mother­
board slots and power sup­
ply and extend the bus into 
it? Or would I have essential­
ly insurmountable problems 
with unterminated or mis­
matched lines, noise, pulse 
distortion or delay, etc.? The 
distance between the 
motherboards would only be 
about 6 inches or so, and I've 
never encountered any ill­
effects from using an ex­
tender board that big for 
troubleshooting. 

R7 
4 .7K 

C5 * RB 
O.OI/o'F 120K 

C6 * 
O.Ol/o'F 

LM74 1 
+5V 

IC2 
4 MC145B 

~C7 
T O.Ol/o'F 
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T O.Ol/o'F 

-5V 

ANSWER 

OR IGINATE 
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C04 0 66 

RS - 232C 
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R3 0 
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Figure 4: The complete modem circuit as modified for Answer and Originate CCITT. 
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+5V 

R38 
1M 

R36 
10K 

Can you give me any sug­
gestions? 
Burt H. Andrews 
Potomac, MD 

It seems that no matter how 
large the motherboard is, there 
are never enough slots to han­
dle all of the cards. Extending 
the 5-100 bus is feasible if some 
precautions are taken . The most 
important one is to keep the ex­
tension cable or card as short as 
possible and ensure that the pro­
cessor board is capable of driv­
ing the additional boards. 

ORIGINATE 

ANSWER 

CARRIER 
DETECT 

ICge 
C04 0 66 

R39 
2.2M 

C22 ;J;' O.Ip.F 

03 
IN4148 



If a separate power supply is 
used, tie it to the new expansion 
board only. Naturally, the two 
units should have a common 
ground. 

To minimize noise on the bus, 
some form of termination, either 
active or passive, should be incor­
porated. Placing the processor 
board near the middle of the two 
units will effectively reduce the 
length of the bus. You might 
consider mounting the two 
motherboards back-to-back. This 
would allow the interbus board 
connection to be less than an 
inch . .. . Steve 

Rll 
1M 

CI0 R12 

R40 
33 K 

l' O.068fLF 

VRS ~ .. ___ ~=-j 
10K 

470K 

+5V 

+5V 

Humidity Detection 

Dear Steve, 
r have a digital clock and 

thermometer module but I 
also want to be able to 
monitor humidity. What kind 
of sensing device can ruse 
for this? 
Dennis C. White 
Whiteman AFB, MO 

Of the several means of 
measuring humidity (wet and 
dry bulb thermometers, horse­
hair hygrometers, etc.), the 
simplest method is to use a 

2 
IN 

3 LOF 

R19 
5.1 K 

+5V 

R13 
4.7K 

VCC QLOO 

TC 

IC3 
XR2211 TC 

TR 

LOO 

VREF 

DATA FSK 

7 8 
R18 
610K 

13 

12 

11 

~II 12VAC 

IC6 
LM386 

C24 
220fLF 

+ ~ SPEAKER 

humidflj-sensitive resistance ele­
ment. One such unit is the 
Model PCRC-ll manufactured 
by Phys-Chemical Research 
Corp., 36 West 20th St., New 
York, NY 10011, (212) 924-2070. 
It consists of a chemically treated 
styrene copolymer. It responds 
very rapidly because its 
humidity-sensitive portion is at 
the surface. 

A circuit using this element 
was described in the June 5, 
1980 issue of EDN magazine. 
(See 'An Elegant 6-IC Circuit 
Gauges Relative Humidity" by 
Jim Williams.) The output is a 

C12 
O.022fLF 

R16 
220K 

R17 
lOOK 

lC14 
O.l/-,F 

R20 
1M 

C15 

11 

O.OO47}LF 
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+5V 
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6 
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-5V 

15K 

R26 
10K 

R28 
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15K 
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-5V 

C27 
O.lfLF 

C28 
O.lfLF 

DC voltage from 0 to 10 V for 
a humidity range of 0 to 100%, 
and the circuit features an 
overall 2% accuracy. The 0 to 10-
V output can be fed to a voltage­
to-frequency converter and 
counted blj a simple computer 
program to read relative humidi­
ty. According to the article, the 
unit cost about $30. . .. Steve 

Bar-Code Reader for 
Popular Computers 

Dear Steve, 
Do you know where r can 

6 

IC7 

06 
GREEN I' 

R29 
330Q 

LM741 

If 

07 
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R41 
220Q 

R22 
220Q 

+5V 
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AskBYTE ____________________________________________________ ___ 

buy an inexpensive (less than 
$225) bar-code reader that I 
can use with my Osborne 1? 
Rich Weiss 
Fullerton, CA 

I am not aware of a bar-code 
reader made exclusively for the 
Osborne 1, but Hewlett-Packard 
makes a Digital Wand, called the 
Model HEDS-3000. It sells for 
around $100 and can be inter­
faced to any computer. 

An article describing the con­
struction and interfacing of such 
a unit appeared in the November 
1981 BYTE ("Build a Bar-Code 
Scanner Inexpensively" by 
Bradley W Bennett, page 62). In 
ad4ition, a BYTE Book, Bar 
Code Loader by Ken Budnick, 
contains general bar-code loader 
algorithms with detailed assem­
blies for the 6800, 6502, and 
8080 processors. Best of all, the 
book is only $2 . ... Steve 

Electronic Office 
Messenger 

Dear Steve, 
I have a pet project that is 

an outgrowth of certain com­
munications inefficiencies in 
my commercial real estate 
brokerage office. I find it dif­
ficult and annoying to put 
one telephone call on hold 
while I find out who is call­
ing on another line. This is 
true for each of the ten asso­
ciates here. Audible signaling 
in newer Bell equipment isn't 
helping. 

I would like to build a sys­
tem, not involving video-dis­
play terminals, to display in­
formation at our desks re­
garding who is calling or in 
the lobby to visit us, as keyed 
in by our secretary. To mini­
mize the inconvenience of 
wiring up our sJ,tite of offices, 
I would like to send the in­
formation over the AC line, 
in a manner similar to the 
BSR light-SWitching system 
available for about $100. 
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If this goes together and is 
well received in my company, 
I would like to sell systems to 
other companies as a sub­
sidiary activity, and could 
capitalize such a subsidiary 
with $50,000 or so. Therefore 
I have sent in a patent pre­
liminary application to see if 
anything in this system idea 
is novel enough to protect. 

My hobbyist activities have 
been on the level of building 
Heathkits. I would appreciate 
any direction you might be 
able to provide in this matter. 
J. Ross Millie 
DaiIas, TX 

Your pet project of a com­
munications device between a 
secretary and multiple associates 
is both novel and practical. The 
following 'comments are offered 
for your consideration: The use 
of an alphanumeric keypad by 
the secretary is perhaps the 
simplest and most convenient 
means for data transmission. A 
switching device could be wired 
into the keyboard to send the 
data to the proper associate. 

The idea of sending data 
through the AC power lines is 
definitely feasible (for some 
ideas, see this month's Circuit 
Cellar, "Build a Powerline 
Carrier-Current Modem," on 
page 36 ) but in a large building, 
one must be sure that all of the 
offices are supplied from a com­
mon power trarrsformer. Other­
wise the signal will not be re­
ceived at the other end. The 
readout can be virtually any 
device, and function keys could 
be added for return messages. In 
short, your idea can be easily ac­
complished with some custom 
hardware. . 

My choice would be to invest 
in some 9-inch video terminals 
and have one on each desk. They 
can be hard-wired together or 
connected via signals through 
the power line. These new ter­
minals are nat very expensive 
and are very chic find proper an 
an executive's desk in this day 
and age. Also, they can serve as 
terminals for electronic mail, 

stock market quotes, or whatever 
data your company may require. 

With the increased usage of 
computers in the office, a small 
investment now will payoff very 
quickly and will allow easy ex­
pansion to mare sophisticated 
systems. . . . Steve 

FFn on Home 
Computers 

Dear Steve, 
I would like to know how 

to analyze audio signals us­
ing FFf (fast Fourier trans­
form) programs. I am also in­
terested in phase shift; group 
delay, and similar concepts. 
Keith Russell 
Pullman, WA 

An excellent article an the 
theory and applications of fast 
Fourier transforms appeared in 
the December 1978 BYTE. (See 
"Fast Fourier Transforms an 
Your Home Computer" by W D. 
Stanley and S. f. Peterson, page 
14.) In addition, a BASIC pro­
gram for the spectral analysis of 
an input signal was included in 
the article. . .. Steve 

Reformatting PDP/11 

Dear Steve, 
Do you know of any way 

that a microcomputer run­
ning the CP/M operating sys­
tem can access floppy disks 
intended for a DEC (Digital 
Equipment Corporation) 
PDPIll running the RT-ll 
operating system? I guess 
there are several levels to 
consider: the first might 
simply be the capability of 
reading disk data files; the 
second rnight be to read 
high-level language source 
programs and either run 
them, modify them to run, or 
just make them available for 
editing. Another consider­
ation and probably most 
useful (i.e., hardest) would 
be a capability to use Z80 

machine-language programs 
either by translating them or 
emulating a CP/M machine. 
Thank you for your help. 
Barbara Olsen 
Belchertown, MA 

I know of two programs, called 
Reformatter, that will allow 
reading and writing IBM 3740-
or DEC RT-TI-formatted disks on 
a CPIM system. They feature 
bidirectional data transfer and 
full directory manipulation. The 
programs can be obtained from 
Microtech Exports Inc., Suite 2, 
467 Hamilton Ave., Palo Alto, 
CA 94301, (415) 324-9114. Each 
program costs $249 and is avail­
able from stock . ... Steve 

BASIC Input Co"trol 

Dear Steve, 
I recently purchased a 

Sinclair ZX81, and I find its 
features to be surprisingly 
numerous. I realize that the 
computer is very limited, but 
I don't know much about 
electronics, so I really don't 
know how limited it is. 

I have been trying to write 
some game programs, but 
my efforts have been stymied 
by the fact that I can't figure 
out a way to keep from 
breaking the run of the pro­
gram while still allowing in­
put from the keyboard. I 
have been told that it requires 
a PEEK statement; however, 
I have found no listing in the 
programming guide that tells 
me how to do this. Where 
can I find this information? 
Bruce Ward 
Noblesville, IN 

On page 92 of your Sinclair 
ZX81 BASIC Programming 
Manual, you'll find the func­
tion INKEY$. This function 
reads the keyboard and can be in­
serted in your game program to 
give you the input control that 
you need. ($ee listing 1.) 

By inserting such a routine in 
your program and having your 
program loop by every few in-



Listing 1: An example of the function INKEY$ in 2X81 BASIC. 

100 LET A$ = INKEY$ 
105 REM PRESS T TO TURN OBJECT ON SCREEN 
110 IF A$ = "T" THEN GOTO 200 
115 REM PRESS S TO STOP OBJECT ON SCREEN 
120 IF A$ = "S" THEN GOTO 300 

200 TURN ROUTINE 

300 STOP ROUTINE 

ETC 

structions, you can monitor the 
keyboard for instant input to 
change the action . .. . Steve 

Two In the Hand 

Dear Steve, 
I own a TRS-80 Model I 

and would like to buy the 
documentation to Visicalc. 
What books would you sug­
gest? Also, I want to buy a 
second floppy-disk drive. 
Should I buy a 40-track unit 
when all of my disks have 
been formatted on a 35-track 
drive? 
Ian Buda 
Flushing, NY 

An excellent book for Visicalc 
documentation is The Power of 
Visicalc, by Robert Williams and 
Bruce Taylor (Management In­
formation Source, 1626 North 
Vancouver Ave., Portland, OR 
97227) . 

A 40-track unit will work fine 
with 35-track formatted disks. 
The 40-track unit will simply 
have five extra tracks. The disk­
controller hardware and/or soft­
ware controls the head position 
of the disk, so you will not 
automatically gain additional 
storage when you plug in the 
new drive . ... Steve 

Inexpensive Home­
brew Terminals 

Dear Steve, 
I am trying to put together 

an inexpensive terminal to 

use a local university's com­
puter from my home. My 
target expense is $200. After 
reading your articles on the 
Comm-80 ("I10 Expansion 
for the TRS-80;' June 1980 
BYTE, page 42) and "A Build­
It-Yourself Modem for Under 
$50" (August 1980 BYTE, 
page 22), I've come up with 
a few ideas: 

Get the Sinclair 2X81, build 
the appropriate serial inter­
face and modem; or I can get 
an RCA 606 serial keyboard 
and build the required video 
interface and modem. 

I would appreciate it if you 
could provide me with some 
better sources for my project. 
Bill Chau 
San Francisco, CA 

Your goal of an under-$200 
terminal can be achieved in 
several ways. The use of the 
Sinclair 2X81 with a modem 
and serial interface is an excellent 
idea and offers the ability to add 
"smart terminal" capability if it 
becomes necessary. It appears to 
be the easiest to construct and 
debug. 

The RCA 606 serial keyboard 
with modem and video interface 
will also achieve your goal but 
requires more building and 
debugging time. Your time and 
available test equipment may 
figure in your decision. 

In my February 1983 Circuit 
Cellar article, I described a law­
cost terminal for use with the Z8 
microcomputer. (See "Build a 

Handheld LCD Terminal," page 
54.) It featured a one-line LCD 
display and should fall within 
your $200 limit if you are frugal. 
I am not certain, however, if the 
small display is acceptable for 
your needs. 

You may also want to consider 
the Skul-Tek terminal kit. It is a 
circuit board that, when assem­
bled, provides all the electronics 
for an 80-line by 24-character 
video terminal. It is available for 

Circle 57 on Inquiry card. 

$179 from Romac Computer 
Equipment, 240 West Market 
St., POB 589, Somonauk, IL 
60552. One drawback is that 
you would still need to buy a 
video monitor, so the total may 
be beyond your budget. John Bell 
Engineering sells a similar unit 
that costs $199.95 assembled and 
tested. Contact John Bell 
Engineering Inc., 1014 Center 
St., San Carlos, CA 94070, (415) 
592-8411 .... Steve. 
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Clubs and Newsletters 

Fortune 
In the Bay Area 

A nonprofit users group 
for owners of the Fortune 
32:16 computer (lfug) meets 
regularly in the San Francisco 
Bay Area and produces a 
newsletter entitled Fortune 
Users Group. New members 
are welcome. For further 
details, write to Ned 
Hamilton, (lfug), POB 1501, 
Lafayette, CA 94549, or call 
(415) 283-1885. 

Apple III 
Users Group 

Adam's Apple, a nonprofit 
organization for Apple III 
users, offers a free first-year 
membership and graphic 
software to all Apple III 
owners. For information, 
send a large self-addressed, 
stamped envelope to David 
Adams, Adam's Apple III, 
POB 3151, Redwood City, CA 
94064. 

Northern VA 
Atarl Users 

NOVATARI, an Atari users 
group in Northern Virginia, 
meets on the second Sun­
day of the month in Chan­
tilly, Virginia. Members have 
access to a program library of 
disks and tapes. Annual 
dues are $15 and include a 
subscription to the news­
letter, Current Notes. The 
newsletter is available to non­
members for $12 a year (12 
issues) . For more details, 
contact Tun Kilby, NOV1ill\RI 
Users Group, Rt. 1, Box 
288-B, Sperryville, VA 22740. 

Newsletter Focuses 
on Home Control 

The Microcomputer Home 
Control Newsletter is a quarter-
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ly publication that covers 
hardware and software appli­
cations for home control: 
telecommunications, securi­
ty, monitoring utilities, and 
evaluations of new products. 
It costs $9.97 a year. For infor­
mation, write to Russ 
Eberhart, POB 797, Colum­
bia, MD 21044. 

Overseas 
Communication 

The Japan Microcomputer 
Club in Tokyo welcomes 
new members, user group 
information, and newsletters 
from microcomputer users 
groups from around the 
world . For details, contact 
Keigo Aono, Japan 
Microcomputer Club, Room 
313, 3-5-8 Shibakoen, Minato­
Ku, Tokyo 105, Japan, tel. : 
03-438-1869 or Telex: CICC 
J27544. 

Amarillo Apples 

Apple Information and 
Data Exchange (AIDE), an af­
filiate of the International Ap­
ple Corps (IAC), meets on 
the second Thursday of each 
month at 7 p.m . at Amarillo 
College in Amarillo, Texas. 
AIDE maintains a software 
library and a cooperative 
bulletin board that is open to 
local clubs, (806) 374-9711. 
Annual dues are $15 and in­
clude a subscription to a 
bimonthly newsletter. Ex­
changes are welcome. For 
further information, contact 
Ronald Jones, AIDE, POB 
30878, Amarillo, TX 79120, or 
call (806) 352-7934. 

Ventura County, 
California 

The Cabrillo Computer 
Club (formerly the Ventura 
County TRS-80 Computer 

Club) produces a monthly 
newsletter, Micro Info Ex­
change, and supports a 
bulletin-board service, called 
the Data Express, that has 
more than 40 programs. The 
club meets monthly and 
sponsors a 24-hour dedicated 
phone line and occasional 
swapmeets. For details, write 
to Glenn Bennett, Cabrillo 
Computer Club of Ventura 
County, POB 3032, 
Camarillo, CA 93011. 

Meet In the 
Southeast of 

Michigan 

General meetings of the 
South Eastern Michigan 
Computer Organization 
(SEMCO) are held each 
month . SEMCO is a non­
profit organization and 
charter member of the Mid­
west Affiliation of Computer 
Clubs (MACC). A $10 annual 
membership entitles you to a 
subscription to SEMCO's 
newsletter, Data Bus. News­
letter exchanges are welcome. 
All correspondence relative 
to SEMCO may be addressed 
to SEMCO, POB 02426, De­
troit, MI 48202; inquiries 
about the newsletter should 
be addressed to Data Bus, 
Frank Voss, POB 43, Wyan­
dotte, MI 48192. 

Computerlsts 
Meet In San Diego 

Anyone interested in com­
puting is welcome to attend 
the monthly meetings of the 
San Diego Computer Society. 
The club maintains a com­
munity bulletin-board system 
for use by members and pro­
duces a monthly newsletter, 
Personal Systems. Annual 
membership costs $15 in the 
U.S., $25 overseas, and in-

cludes a subscription to the 
newsletter. For further infor­
mation, write to the San 
Diego Computer Society, 
POB 81537, San Diego, CA 
92138. 

International 
Science Exchange 

The Scientific Microcom­
puting Association at the 
University of Lyon in France 
welcomes any scientific com­
puter users, particularly Ap­
ple users. Scientists are en­
couraged to exchange infor­
mation about scientific 
calculations, graphics, 
languages, computer com­
munications, and ex­
periments. For information, 
contact Dr. Yves Boudeville, 
IRC-CNRS, 2 Avenue Albert 
Einstein, 69626 Villeurbanne, 
Cedex, France. 

Hardcore Computing 
In the Northwest 

Hardcore Computing, a 
newsletter produced every 
month by Softkey Publish­
ing, contains software 
reviews, technical notes, and 
programs. Subscriptions are 
$20 in the U.S., $29 in 
Canada; foreign rates vary. 
Sample copies are available 
for $5 in the U.S. and $8 
elsewhere. For details, write 
to Hardcore Computing, Soft­
key Publishing, POB 44549, 
Tacoma, WA 98444, or call 
(206) 581-6038. 

Educators: Save Time 

The Digest of Software 
Reviews: Education is a quar­
terly journal containing 
abstracts of selected, indexed 
reviews on educational soft­
ware packages. Annual sub­
scriptions are $43.95; dis­
counts are available for 



schools, colleges, and educa­
tors. For information, contact 
The Digest of Software Reviews: 
Education, School and Home 
Courseware Inc., Suite C, 
1341 Bulldog Lane, Fresno, 
CA 93710, or call (209) 
227-4341. 

For Elementary 
and High Schools 

The National Educational 
Computer Library (NECOL) 
is a nonprofit educational 
organization dedicated to 
assisting schools nationwide 
in meeting computer needs. 
The organization produces 
the National Educational Com­
puter Review five times a year. 
For further details, write to 
the National Educational 
Computer Library, POB 293, 
New Milford, CT 06776, or 
call (203) 354-7760. 

CPUP News 
from ETUG 

The ET-3400 Users Group 
(ETUG) is a nonprofit, in­
dependent source of infor­
mation about the Heath 
Company ET/ETA-3400 
microprocessor trainer. Both 
new and experienced com­
puter users are invited to 
become members . Dues are 
$16 in the U.S. and Canada 
and $22 elsewhere. Member­
ship entitles you to receive 
the quarterly newsletter, 
CPUP News . Submitted ar­
ticles and newsletter ex­
changes are welcome. Write 
to ETUG, 11231 Oak St., EI 
Monte, CA 91731. 

ETUG Chapter 
In Los Angeles 

Owners of the Heath Com­
pany ET/ETA-3400, who live 
in southern California, can 
attend monthly meetings of 
the Los Angeles Chapter of 
the ET-3400 Users Group 

(LAETUG) at the Heathkit 
Electronic Center, 2309 South 
Flower, Los Angeles, CA 
90007. For further informa­
tion, call Gilbert Murillo at 
(213) 749-0261. 

Electronic 
Business Bonus 

Computer Comps provides 
programs and information 
for real-estate professionals, 
appraisers, investors, syn­
dicators, brokers, managers, 
and attorneys. The $20 an­
nual membership fee in­
cludes a newsletter, access to 
a database, electronic mail, 
Telex services, and group 
purchase discounts. For 
details, call Jim Clyde at (914) 
358-2335 or 358-7102 (com­
puter), or write Computer 
Comps, 48 Burd St., Nyack, 
NY 10960. 

Atarl Group on 
North Shore 

Owners and users of the 
Atari 400/800 personal home 
computer are welcome to 
join a group on the Massa­
chusetts North Shore. Users 
exchange information on get­
ting the most from their 
Atari. For details, send a self­
addressed, stamped enve­
lope to the North Shore Atari 
Computer Users Group, 
POB 2052, West Peabody, 
MA 01960, or call Joseph 
Birkner at (617) 535-3749. 

Informed 
Apple Users 

The Central ill Apple Users 
Group (CIA) meets on the 
second Tuesday of each 
month at 6:30 p.m. in the 
Peoria Public Library in 
Peoria, Illinois, to discuss 
Apple-related topics. A 
newsletter, the CIA Informer, 
is produced and newsletter 
exchanges are welcome. For 

details, contact the Central III 
Apple Users Group, POB 
1462, Peoria, IL 61602. 

GTE Telenet Reports 

The GTE Telenet Report is a 
monthly tabloid produced by 
GTE Telenet Communica­
tions Corporation that con­
tains national and interna­
tional news on communica­
tions. For details, write to the 
GTE Telenet Communica­
tions Corp. , 8229 Boone 
Blvd., Vienna, VA 22180. 

Big K, Little k , 

Little k is a bimonthly 
newsletter produced , by 
Poundfoolish Publications for 
pocket-computer users. It in­
cludes reviews of tested pro­
grams, software, and infor­
mation for program authors. 
A sample issue is $1.50; an 
annual subscription is $12. 
For information, write to Lit­
tle k, POB 75, Dubuque, IA 
52001. 

Atarl Users Meet In 
West Valley 

The West Valley Atari Users 
Group (WVAUG) welcomes 
users of Atari computers. 
Separate monthly meetings 
are held for both experi­
enced and novice users. 
Membership dues are $12 a 
year, which includes a 
monthly newsletter, access to 
the disk library maintained by 
the club, and discounts on 
purchases. For details, con­
tact Larry Stemke, WVAUG, 
19400 Lemay St. , Reseda, CA 
91335. 

Long Islanders Meet 

An IBM Personal Com­
puter users subgroup of the 
Long Island Computer Asso­
ciation (IBM PC LICA) meets 
on the second Friday of every 
month on the campus of the 
New York Institute of Tech­
nology, Commack, New 
York, in room 10. For details, 
contact Marvin Friefeld, 3 
Lyndron Ave., Smithtown, 
NY 11787, or call (516) 
724-0574 between 5 and 10 
p.m. weekdays .• 

BYTE's Bits 

TI to Service 
Tymshare Equipment 

In mid-March, Tymshare 
entered an agreement with 
Texas Instruments whereby 
TI will handle maintenance 
calls and equipment repairs 
for users of Tymshare-sup­
plied equipment. For repair 
work, users can call (800) 
231-3128, or in Texas, (800) 
572-3300, 24 hours a day, 7 
days a week. Because Tym­
share supplies its customers 

with computer hardware 
from a variety of manufac­
turers, this single-source 
maintenance service frees 
users from having to locate 
several different companies 
when problems arise. 

Tymshare is an interna­
tional telecommunications 
and information-manage­
ment company. Corporate 
headquarters are located at 
20705 Valley Green Dr. , 
Cupertino, CA 95014, (408) 
446-6000 .• 
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Apple 

Alcor Pasc~, a compiled 
language. This implementa­
tion of the Pascal language 
requires that programs be 
translated to an object for­
mat. It includes guides, a 
tutorial, and a master index. 
For the Apple II with CP 1M; 
floppy disk, $199. Alcor 
Systems, 800 West Garland 
Ave. 6204, Garland, TX 
75040. 

The Bank Street Writer, a 
children's word-processing 
program . This classroom­
oriented program makes it 
easier to type, revise, · store, 
retrieve, and print text. Three 
disks are included with docu­
mentation, a teacher's refer­
ence guide, and a section for 
students . For the Apple II and 
lIe; floppy disk, $95. Scholas­
tic Inc., 730 Broadway, New 
York, NY 10003. 

Boa, an arcade-type game. 
Recover the jewel of your 
king hidden in maze like 
caverns using high-resolution 
graphics, sound effects, and a 
continuous musical score. For 
the Apple II; floppy disk, 
$29.95 . Micro Magic, Suite 
C, 908 Memorial Parkway 
NW, Huntsville, AL 35801. 

Chargen V1.0, a character­
generator program for televi­
sion production. It includes a 
production display program 
and an automatic display 
program for bulletin-board 
type applications. For the 
Apple II; floppy disk, $125. 
Boston Media Consultants, 
19 Damon Rd., Scituate, MA 
02066. 

College Directions, a pro­
gram that helps college­
bound individuals choose 
from 1300 four-year colleges 
and universities based on in­
dividual interests and college 
assessments. For the Apple II 
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Software Received 
and II Plus; floppy disk, 
$250. Systems Design Associ­
ates Inc. , 723 Kanwha Blvd. 
E, Charleston, WV 25301. 

The Dark Crystal, a fantasy­
adventure game in ~hich you 
journey through a make-be­
lieve land. Using the com­
puter as your hands, feet, 
eyes, and ears you must re­
store a shard of the crystal to 
its place and solve a series of 
puzzles. For the Apple II and 
II Plus; floppy disk, $39.95. 
Sierra IOn-line Inc., 36575 
Mudge Ranch Rd., Coarse­
gold, CA 93614. 

File-Fax 2.0, a database-man­
agement program that in­
cludes user-friendly applica­
tions such as inventory con­
trol, customer files, mailing 
lists, purchase records, and 
more. For the Apple II and II 
Plus; floppy disk, $149. 
TMQ Software Inc., 82 Fox 
Hill Dr., Buffalo Grove, IL 
60090. 

Financial Facts, a series of 
tools that instantly computes 
the majority of data needed 
in personal and small-busi­
ness financial management. It 
contains 20 pr~grams includ­
ing up-to-date depreciation 
methods. For the Apple II 
and II Plus; floppy disk, 
$59.95. Howard W. Sams & 
Co. Inc., 4300 West 62nd St., 
Indianapolis, IN 46268. 

Krell's College Board SAT 
Preparation Series, an educa­
tional-testing program. Pre­
pare students for high school 
SAT exams by diagnosing 
skill areas and planning drill 
and practice in the areas 
where the student needs it 
most. For the Apple II; flop­
py disk, $299.95. Krell Soft­
ware Corp. , 1320 Stony 
Brook Rd., Stony Brook, NY 
11790. 

The Latin Hangman, an edu­
cational game. This variation 

on the Hangman game teach­
es Latin words and terminol­
ogy. For the Apple II; floppy 
disk, $29.95. George Earl, 
1302 South General Mc­
Mullen, San Antonio, TX 
78237. 

Math Blaster, an educational 
program that develops basic 
mathematical skills in stu­
dents ages 6 through 12. It 
contains 600 problems in 
math functions, fractions, 
and percents as well as an 
editor and an arcade game. 
For the Apple II, II Plus, and 
lIe; floppy disk, $49.95. 
Davidson and Associates, 
6069 Groveoak Place 614, 
Rancho Palos Verdes, CA 
90274. 

The Missing Ring, an arcade­
type game. Many have 
searched for the wizard's 
ancient ring and lived to re­
gret it. ' Find your way 
through a maze, solve the 
mystery, and claim the Miss­
ing Ring. For the Apple II; 
floppy disk, $29.95. Data­
most Inc. , 8943 Fullbright 
Ave., Chatsworth , CA 
91311. 

Money Tool, a money-man­
agement program that pro­
vides a complete report of 
your spending pattern. It 
allows allocation of funds for 
fixed expenses, semi-fixed 
costs, and determines how 
much is left for discretionary 
purchases. For the Apple II 
Plus; floppy disk, $59.95. 
Howard W. Sams & Co. Inc. 
(see address above). 

Music Games, a package of 
twelve colorful games useful 
in mastering the art of music 
by training students of all 
ages to recognize musical 
notes and rhythms both vis­
ually and audibly. For the 
Apple II Plus; floppy disk, 
$39.95. Howard W. Sams & 
Co. Inc. (see address above). 

The Pascal Toolkit, a utility 
package that contains a char­
acter generator, an image­
creation utility, DOS-to­
Pascal conversion in both 
text and pictures, and a new 
library unit called Grafix­
stuff . For the Apple II , II 
Plus, and lIe; floppy disk, 
$24.95. Wize Buys, POB 
1588, Orem, UT 84057. 

Pinball Paradise , four pin­
ball-simulation games. For 
the Apple; floppy disk, 
$24.95. Golden Knight Soft­
ware, 11 Lark Lane, Hunting­
ton, CT 06484. 

Pinball Paradise II , four dif­
ferent pinball-simulation 
games. For the Apple; floppy 
disk, $24.95. Golden Knight 
Software (see address above). 

SAUCE, this high-level pro­
gramming language allows 
you to run applications that 
result in increased productivi­
ty . For the Apple II Plus and 
IIe; floppy disk, $400. Sonora 
Enterprises, POB 4841, Albu­
querque, NM 87196. 

Scoreboard. A program that 
records and displays game 
scores in large graphic char­
acters on the screen. It can 
display up to eight names of 
players who are tied or win­
ning . For the Apple II Plus 
and IIe; floppy disk, $17.95. 
Rosecom Computer Prod­
ucts, 604 East Arcadia, 
Peoria, IL 61603. 

Spectre , an arcade-type 
game. While you're lost in 
outer space, the Questers, the 
most vicious life form in the 
universe, are swarming 
through space ports seeking 
to destroy you. Think and 
act quickly if you hope to 
survive. For the Apple II or 11 
Plus; floppy disk, $29.95. 
Datamost (see address 
above) . 

Star Maze, an arcade-type 
game in which you must find 



the 9 power jewels in each of 
16 levels of the maze and 
return them to your mother­
ship. Avoid or destroy alien 
ships with pullets or a limited 
supply of antimatter bombs. 
For 'the Apple II; floppy disk, 
$34.95. Sir-tech Software 
Inc., 6 Main St., Ogdens­
burg, NY 13669. 

Atari 

A.E., an arcade-type game. 
Squadrons of menacing sting 
rays are attacking you and 
eluding your missiles. You 
will be doomed unless you 
can chase them into outer 
space. Requires a joystick. 
For the Atari 400/800; floppy 
d\sk, $34.95 . Broderbund 
Software Inc., 1938 Fourth 
St. , San Rafael, CA 94901. 

Crisis Mountain, an arcade­
type game. Your mission is to 
defuse bombs planted by ter­
rorists in the treacherous 
caverns of an active volcano. 
To reach them you must go 
through a maze avoiding 
boulders, tunnels, lava, and a 
radioactive bat. Requires a 
joystick . For the Atari 
400/800; floppy disk, $34.95. 
Synergistic Software, Suite 
201,830 North Riverside Dr., 
Renton, WA 98055. 

G.I. Joe Cobra Strike, an 
arcade-type game. The head­
quarters of the Special Mis­
sion Forces is under siege by 
the archenemy, Cobra, an 
evil organization determined 
to take over the world . To 
defend the camp, you must 
destroy the cobra. For the 
Atari 2600; cartridge, $30. 
Parker Brothers, 50 Dunham 
Rd., Beverly, MA 01915. 

No Escape, an arcade-type 
game. Jason has taken ' the 
Golden Fleece and angered 
\r.e gods of Olympus. Im­
prisoned in the Temple of 
Aphrodite and armed with 
stones and magic bri.c.~ , 

Jason must fight frenzied 

Furies. For the Atari 2600; 
cartridge, $29.95. Imagic, 981 
University Ave., Los Gatos, 
CA 95030. 

Repton, an arcade-type 
game. As you take over the 
controls of the Star Fighter 
Armageddon, the Quarriors 
are attacldng Repton. Stop 
them using your laser gun, 
nuke bombs, radar screen, 
and energy shield. For the 
Atari 800 and 1200; floppy 
disk, $39.95. Sirius Software 
Inc., 10364 Rockingham Dr., 
Sacramento, CA 95827. 

Sky Blazer, an arcade-type 
game. You'll need the WWIII 
jet to clear away radar sta­
tions, avoid supersonic 
tanks, find ancl destroy ICBM 
installations, and escape mis­
siles as you make your final 
bomb run on the Bungeling 
Empire headquarters. Re­
quires a joystick. For the 
Atari 400/800; floppy disk, 
$31.95. Broderbund Software 
Inc. (see address above). 

Sky Skipper, an arcade-type 
game. The sky's the limit for 
young players as they control 
a dive-bombing plane on a 
daredevil rescue mission. 
Pilots come to the aid of help­
less kittens, turtles, ducks, 
and rabbits held captive by 
gorillas. For the Atari 2600; 
cartridge, $30. Parker 
Brothers (see address above). 

Strawberry Shortcake, an 
arcade-type game for ages 4 
to 7. The Purple Pieman cast 
an evil spell on Strawberry 
Shortcake and all her friends. 
Now everyone has a body 
that's all mixed up. See if you 
can put Strawberryland char­
acters back together again. 
For the Atari 2600; cartridge, 
$30. Parker Brothers (see ad­
dress above). 

Telengard, an arcade-type 
game. You control a charac­
ter who must descend to the 
d.4i!.'\lths of Telengatd and bat­
tle monsters. Gain strength 

by finding enchanted items. 
Six levels of play. For the 
Atari 800; cassette, $23. The 
Avalon Hill Game Co., 4517 
Harford Rd., Baltimore, MD 
21214. 

Commodore 

Bartender's Friend, a bar­
recipe guide and liquor term­
definer program. This auto­
mated program contains hun­
dreds of recipes and bar 
terms. For the Commodore 
64; cassette, $9.95. Raymond 
L. Reynolds, 384 Hyacinth 
St., Fall River, MA 02720. 

Practicalc, an electronic­
spreadsheet program that lets 
you perform bookkeeping 
operations, several mathe­
matical functions, and pro­
jections. You can enter titles 
and numerical data into rows 
and columns. For the Com­
modore VIC-20; cassette, 
$39.95. Micro Software inter­
national Inc., 50 Teed Dr., 
Randolph, MA 02368. 

Programmable Characters 
Package . With these three 
programs, Single-Edit, Multi­
Edit, and Data Generator, 
programmable characters can 
be desi8ned either singly or in 
up to 5 by 5 i:llocks. Requires 
a joystick. For the Com­
modore VIC-20; cassette, 
$14.95. Sunshine Software, 
POB 473, Portage, MI ~90~1 . 

T elengard, an arcade-type 
game (see description uncler 
Atari). For the Commodore 
64 and PET 2001; cassette, 
$23. The Avalon Hill Game 
Co., 4517 Harford Rd., 
Baltimore, MD 21214. 

IBM 
Personal ,Computer 

Cross Reference Utility, a 
programming aid 'that pro­
vides the BASIC programmer 
with a complete reference list­
ing of variables within a 

BASIC program. You can re­
view, analyze, and modify 
the program to maximum 
capability. For the IBM Per­
sonal Computer; floppy disk, 
$29.95. Prentice-Hall Soft­
ware Inc., Route 9W, Engle­
wood Cliffs, NJ 07632. 

Night Mission Pinball, a 
simulated pinball game in 
which your plane is in a 
World War II night bombing 
run. Use up to four balls and 
flippers to score in a playfield 
with five bumpers, seven tar­
gets, nine rollovers, and two 
spinners. For the IBM Per­
sonal Computer; floppy disk, 
$39.95. Sublogic Corp., 713 
Edgebrook Dr., Champaign, 
IL 61820. 

PLlI-86, an implementation 
of the PLiI language based on 
the ANSI General Purpose 
Subset. The package includes 
a reference manual, program­
ming guide, and command 
summary. For the IBM Per­
sonal Computer; floppy disk, 
$750. Digital Research, POB 
579, 160 Central Ave ., 
Pacific Grove, CA 93950. 

Peachtext 5000, a package 
that combines word process­
ing, financial planning, and 
simple database management 
features for a ' complete per­
sonal-productivity system. It 
incorporates Random House 
Electronic Thesaurus, the 
Peachcalc electronic spread­
sheet, and more. For the IBM 
Personal Computer; floppy 
disk, $395. Peachtree Soft­
ware Inc., 8th Floor, 3445 
Peachtree Rd. NE, Atlanta, 
GA 30326. 

Pie:Writer, a word-process­
ing package that includes 
split-screen editing, full use of 
the keyboard, and custom­
ized function-key support. 
This program can process 
two files at once and provides 
virtual-file storage. For the 
IBM Personal Computer; 
floppy disk, $199.95. Hayden 
Software Co., 600 Suffolk 
St., Lowell, MA 01~53. 
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The Screen Generator, a 
screen-management program 
that provides a generalized 
method to design, build, and 
change screens in minutes for 
computer applications. It can 
be used to build screens "out­
side" of the application 
because all screen informa­
tion is stored and updated on 
libraries external to your pro­
grams. For the IBM Personal 
Computer; floppy disk, $125. 
K & S Systems, POB 643, 
Drexel Hill , PA 19026. 

SmarTerm/PC, a terminal­
emulator program that lets 
your IBM Personal Computer 
function like a Digital Equip­
ment Corporatibn VT100, 
VT101, VT102, or VT52 ter­
minal. It implements features 
such as setup mode, character 
attributes, line and character 
insert and delete, and full 
local printer support. For the 
IBM Personal Computer; 
floppy disk, $150. Persoft 
Inc., 2740 Ski Lane, Madi­
son, WI 53713. 

Stock Portfolio Reporter, a 
program that gives investors 
current information on as 
many as 100 stock accounts. 
Market prices can be updated 
automatically from log-on to 
log-off using Dow Jones 
News/Retrieval. For the IBM 
Personal Computer; floppy 
disk, $179. Micro Investment 
Systems Inc ., POB 8599, 
Atlanta, GA 30306. 

TRS-80 

Assignment: Europe , a trav­
el-simulation game in which 
10 players receive different 
travel assignments and must 
find the most efficient way to 
complete them using different 
communications between 
various cities in Europe. For 
the TRS-80 Models I and III; 
floppy disk, $24.75. Triangle 
Software, POB 58182, 
Raleigh, NC 27658. 
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Banking, an investing game 
in which you try to generate 
the largest amount of income 
through the use of competi­
tive marketing, careful ex­
pansion, and a well-chosen 
advertisement budget. For 
the TRS-80 Models I and III; 
floppy disk, $29.75. Triangle 
Software (see address above). 

Draw, a graphics and text 
program that lets you draw 
designs on the screen using 
cursor control keys, special 
commands, and automatic 
drawing routines . You can 
save displays on disk or in 
your own programs. For the 
TRS-80 Model III; floppy 
disk, $29.95. Lichen Soft­
ware, 6603 North Lee St., 
Spokane, WA 99207. 

Fraction Math Quiz, a math­
drill program that contains 
five levels of problems in 
fraction operations. Intuitive 
reasoning skills are encour­
aged by the multiple-choice 
format for students ranging 
from elementary to high 
school. For the TRS-80 Color 
Computer, cassette, $14.95. 
Creative Technical Con­
sultants, POB 652, Cedar 
Crest, NM 87008. 

Kwikdraw, a fast graphics 
and text program written in 
machine code that lets you 
move, duplicate, and erase 
your designs of figures 
and/ or text. Save and load 
displays in BASIC ASCII, or 
object codes. For the TRS-80 
Model III; floppy disk, 
$74.95. Lichen Software (see 
address above). 

Mu**sie, a musical program 
that uses four simultaneous 
notes without additional 
hardware . This program in­
cludes two voices you select, 
tempo adjust, functional dis­
play of note position, more 
than four octaves, reserve 
storage for 2000 notes, and 
direct play from the key­
board. For the TRS-80 Color 
Computer; cassette, $19.95. 

Saffron Software, 5306 Birch 
Grove Dr., San Jose, CA 
95123. 

Propack, a machine-language 
package that gives you simple 
and foolproof access to your 
Profile files from a BASIC 
program. Assign a string ar­
ray for each file to be used 
and address your files by 
logical record number or in­
dex keys. For the TRS-80 
Model III; floppy disk, $75. 
The Small Computer Co., 
Suite 1200, 230 West 41st St., 
New York, NY 10036. 

Prosort, a data-organizer 
program that sorts data into 
almost any order for print, 
inquiry, and Superscripsit 
selection operations. The 
program, for use with Profile 
III +, includes five print in­
dexes and an inquiry index. 
For the TRS-80 Model III; 
floppy disk, $150 . The Small 
Computer Co. (see address 
above). 

Telengard, an arcade-type 
game (see description under 
Atari) . For the TRS-80 
Models I and III; cassette, 
$23. The Avalon Hill Game 
Co., 4517 Harford Rd., Balti­
more, MD 21214. 

Other Computers 

Clip, a CP/M utilities pack­
age that allows the user to 
store command files, edit 
lines and files, and use a 
built-in calculator program. 
It contains over 50 com­
mands. For CP/M-based sys­
tems; floppy disk, $49.95. 
Thoughtware Inc., Suite 4, 
2450 East Speedway, Tucson, 
AZ 85719. 

HexPrintR, a utility program 
for Wordstar that allows you 
to take advantage of th~ \'1\\ 
capabilities of your printer. 
You can send any number of 
any type of characters to 

your printer from any place 
in your text. For the Osborne 
1; floppy disk, $39. c.1. Soft­
ware & Computer Products, 
1380 Gamet Ave., E149, San 
Diego, CA 92109 . 

Hidden Palace. You assume 
the role of a treasure hunter 
trying to find a priceless vase 
amidst several dangers in an 
ancient jungle palace. For the 
Texas Instruments 99/ 4A; 
cassette, $14.95 . Innovative 
Data Co., 1041 Dan Kuyken­
dall Cv., Memphis, TN 
38111. 

War Boats, a game in which 
you place your boats on a 10 
by 10 grid and try to guess 
the positions of your oppo­
nent's boats. Sink boats with 
shots that are displayed 
graphically on the screen. For 
the Timex / Sinclair 1000; cas­
sette, $2 .99. Computer 
Heroes, 1961 Dunn Rd ., East 
Liverpool, OH 43920 .• 

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. 

This is an all-inclusive list 
that makes no comment on the 
quality or usefulness of the 
software listed. We regret that 
we cannot review every soft­
ware package we receive. In­
stead, this list is meant to be a 
monthly acknowledgment of 
these packages and the com­
panies that sent them. All soft­
ware receIved is considered to 
be on loan to BYTE and is 
returned to the manufacturer 
after a set period of time. Com­
panies sending software pack­
ages should be sure to include 
tn~ list price of the paCkages 
and /where appropriate) the 
alternate forms in which they 
are available. 
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August 

Engineering Summer Confer­
ences, Chrysler Center for 
Continuing Engineering Edu­
cation, North Campus, Uni­
versity of Michigan, Ann 
Arbor. Two of the seven 
courses offered this month 
are "Software Design Tech­
niques and Ada" and "Opera­
tions Research and the Man­
agement Sciences: Methods 
and Tools." The fees are $600 
and $675, respectively. For 
course outlines and registra­
tion details, contact Engineer­
ing Summer Conferences, 200 
Chrysler Center, North Cam­
pus, University of Michigan, 
Ann Arbor, MI48109, (313) 
764-8490. 

August 

Unix Seminar, various sites 
throughout Canada. This 
three-day seminar serves as 
an introduction to the Unix 
operating system. It includes 
discussions of standard user­
level programs and ' com­
mands for file manipulation, 
word processing, and pro­
gramming. The pros and cons 
of Unix for specific applica­
tions and such application 
areas as database and real­
time processing, data com­
munication, and office auto­
mation are explored. The fee 
is $645. For information, con­
tact the Center for Advanced 
Professional Education Inc., 
11928 North Earlham, 
Orange, CA 92669, (714) 
633-9280. 

August-September 

How to Document a Com­
puter System as It Is Being 
Developed, various sites 
throughout the U.S. and 
Canada. This one-day work­
shop presents a series of sim­
ple procedures that can be 
followed in recording the 
results of each task performed 
during the development of ' 
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a computer system. The fee is 
$155. Contact Technical 
Communications Associates, 
Suite 210, 1250 Oakmead 
Parkway, Sunnyvale, CA 
94086, (BOO) 277-3800, ext. 
977; in California, (800) 
792-{)99(), ext. 977. 

August-September 

Local Networks: Promise In­
to Practice, various sites 
throughout the U.S. This 
two-day seminar will focus 
on the criteria for designing 
and choosing local networks 
and the experiences that users 
have had in selecting and in­
stalling local networks. The 
fee is $595. Full details are 
available from Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035. 

August-October 

Repair of Microcomputer­
based Equipment, various 
sites throughout the U.S. and 
Canada. This lecture/labora­
tory sequence is intended for 
field~service personneCen­
gineers, and technical writ­
ers. The seminar describes 
general servicing practices 
that are applied to the subsys­
tems of any microprocessor 
family. For further informa­
tion, contact the Registrar, 
Testek Consultants Inc., 1000 
North Patton St., Arlington 
Heights, IL 60004, (312) 
577-2134. 

August-November 

Applying the New Tools for 
Profit and Cash Flow Plan­
ning: Graphics and Personal 
Computers, various sites 
throughout the U.S. This 
two-day course is designed to 
help certified public accoun­
tants improve and expand 
management advisory ser­
vices by using new graphics 
tools to improve managers' 
understanding and use of 
financial planning. A special 
type of graph designed for 
financial planning and de-

clslon making will be fea­
tured. Fees range from $225 
to $295. For more informa­
tion on the cou~se, contact 
the Purcell Letter on Graphics 
for Management, POB 
06008, Columbus, OH 43206, 
(614) 444-6571. For a course 
schedule and registration de­
tails, contact Matthew 
Malok, American Institute of 
Certified Public Accountants, 
1211 Avenue of the Amer­
icas, New York, NY 10036, 
(212) 575-3848. 

August-December 

IEEE Conferences and 
Meetings, various sites 
around the world . The Insti­
tute for Electrical and Elec­
tronics Engineers (IEEE) 
sponsors conferences, meet­
ings, and workshops cov­
ering high-technology issues. 
For details, contact the IEEE 
Computer Society, Suite 300, 
1109 Spring ' St., Silver 
Spring, MD 20910, (301) 
589-8142. 

August-December 

Intensive Two-Day Seminars 
for Professional Develop­
ment, Worcester Polytechnic 
Institute, Boston metropoli­
tan area, and Hartford and 
Stamford, CT. Among the 
seminars being offered are 
'The Engineer as Manager," 
'1nventory Control: Using 
Computers," and "Funda­
mentals of Data Processing." 
For in-house seminar infor­
mation, call Robert J. Hall at 
(617) 793-5574. For a seminar 
bulletin and registration in­
formation, contact Ginny 
Bazarian, Office of Con­
tinuing Education, Higgins 
House, Worcester Polytech­
nic Institute, Worcester, MA 
01609, (617) 793-5517. 

August-December 

Systems Development Docu­
mentation: Forms Method, 
various sites throughout the 
U.S. and Canada. This one­
day seminar is designed for 

data-processing managers, 
project leaders, program­
mers, and technical writers. 
Topics to be covered include 
system design documenta­
tion, format and style guide­
lines, and options for end­
document publication. The 
course fee is $155, which in­
cludes all materials. In-com­
pany presentations are avail­
able for groups of 10 or more. 
For details, contact Technical 
Communications Associates 
Inc., 1250 Oakmeaci P!;lrk­
way #210, Sunnyvale, CA 
94086, (800) 227-3800, ext. 
977; in California, (800) 
792"{)990, ext. 977, or (408) 
737-2665. 

August 10-12 

Microcomputers and High 
Technology in Vocational 
Education Conference, Con­
course Hotel, Madison, WI. 
Beginning and advanced 
classes on microcomputers, 
presentations .on vocational 
education programs, and 
softw;lre exhibits will be fea­
tured. For details, contact 
Judy Roderistein or Roger 
Lambert, Vocational Studies 
Center, 964 Educational Sci­
ences Building, University of 
Wisconsin, 1025 West John­
son St., Madison, WI 53706, 
(608) 263-4367 or 263-2704. 

August 11-13 

Personal Computer Inter­
facing and Scientific Instru­
ment ' Automation, Williams­
burg, VA. This workshop 
provides each participant 
with hands-on experience in 
wiring and testing interfaces. 
The fee is $395. Call or write 
Dr. Linda Leffel, C. E. c., Vir­
ginia Polytechnic Institute 
and State University, Blacks­
burg, VA 24061, (703) 
961-4848. 

August 15-17 

Small Computers in Criminal 
Justice Agencies, Cincinnati, 
OH. This conference is de­
signed to help beginners ,-In-
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derstand and appreciate the 
use and application of micro­
computers in criminal justice 
agencies. The fee is $285, 
which includes luncheons, 
continuing education units, 
and materials. Contact Carol 
Strand, Anderson Publishmg 
Co., 646 Main St., POB 
1576, Cincinnati, OH 45201, 
(800) 543-0883; in Ohio, 
(800) 582-7295. 

August 15-19 

Advanced C Topics Seminar, 
New York, NY. Practical 
topics for C programmers are 
covered in this course offered 
by Plum Hall Inc. Areas of 
interest include portability, 
efficiency, readability, de­
bugging, packagu;.g, and in­
terfacing. For further details, 
contact Joan Hall, Plum Hall 
Inc., 1 Spruce Ave., Cardiff, 
NJ 08232,(609) 927-3770. 

August 15-19 

Managing People, Pr04uc­
tivity, Projects, Profital?ility, 
Worcester Polytechnic Insti­
tute, Worcester, MA. This 
course covers the' entire man­
agement spectrum from com­
munications and negotiating 
to contrc;>lling particular proj­
ects. The fee is $975. Contact 
Kathy Shaw, Office of Con­
tinuing Professional Educa­
tion, Worcester Polytechic 
Institute, Worcester, MA 
01609, (617) 793-5517. 

August 16-17 

Polymer Materials for Elec­
tronic Applications, Hyatt 
Rickey's Hotel, Palo Alto, 
CA. The fee for this short 
course is $395. For informa­
tion, contact Continuing Ed­
ucation in Engineering, De­
partment 622N, University of 
California Extension, ' 2223 
Fulton St., Berkeley, CA 
94720, (415) 642-4151. 

August 16-19 

,Landsat: Sensor Design & 
Operation, University of 
California, Santa Barbara. 
This course is intended for 
~sers of remote-sensor data, 
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including geographers, geo­
logists, and engineers. It 
covers such topics as sensor 
requirements and user needs, 
sensor-design principles and 
tradeoffs, and multispectral­
scanner and thematic-mapper 
operation. It's cosponsored 
by 'the Santa Barbara Re­
search Center and the Na­
tional Oceanic and Atmo­
spheric Administration. The 
fee is $450. For a brochure, 
contact J. Weisman, Univer­
sitY of California Extension, 
Santa Barbara, CA 93106, 
(805) 961-3697. 

August 17-19 

SNA and Teleprocessing Ac­
cess Methods, Hyatt Re­
gency, New Brunswick, NJ . 
ThiS course traces the evolu­
tion of data-communications 
software. Topic areas include 
host-control" software re­
quirements and SNA (system 
network architecture) con­
cepts, protocols, and imple­
mentations. The registration 
fee is $645. Full details are 
available from the ~enter for 
Advanced Professional Edu­
cation, 11928 North Earlham, 
Orange, CA 92669, (714) 
633-9280. 

August 18-19 

Computer Literacy for law­
yers, Denver, CO. This semi­
nar is intended to introduce 
attorneys to basic computer 
concepts and their applica­
tion to the practice of law. 
Topics will include the speci­
fic uses, costs, and benefits of 
using computers in legal prac­
tice. The fe~ is $550, which 
includes reference materials. 
Group discounts are avail­
able. For further information, 
contact Kathryn Mann, Cen­
ter for Legal Studies, 1926 
Arch St., Philadelphia, PA 
19103, (215) 732-6999. 

August 19-21 

The Second Annual National 
Heath Users Group (HUG) 
Conference, Hyatt Regency 
O'Hare, Chicago, IL. A prod­
ucts display and seminars on 

topics of interest to 
Heath/Zenith users will be 
featured. Contact HUG, Hill­
top Rd., St. Joseph, MI 
49085, (616) 982-3463. 

August 20 

The First Annual Ham & 
Chip Flea Market, La Salle 
College, ' Philadelphia, PA. 
Computer software, hard­
ware, ham radio, electronics, 
and sound equipment will be 
featured: Contact the Phila­
delphia Area Computer Soci­
ety, POB 1954, Philadelphia, 
PA 19105, (2i5) 951-1255. 

August 21-26 

The Fourth World Congress 
on Medical Informatics­
MEDINFO 83, RAI Intema7 
tio~al Congress and Exhibi­
tion Centre; Amsterdam, The 
Netherlands. This event com­
bines scientific, technical, 
and social programs. Ap­
proximately 309 scientific 
papers will be presented on 
health and hospital systems, 
clinical laboratory systems, 
imaging, nursing applica­
tions, and preventive and oc­
cupational care. Demonstra­
tions, product exhibits; film 
and video , sessions, tours, 
workshops, and special-inter­
est meetings wili be held. The 
conference language will be 
English. Further details are 
available from the MEDINFO 
83 Congress Office, En­
schedepad 41-43, NL-1324 
GB Almere-Stad, The 
Netherlands. 

August 2? 

The Revolution in Telecom­
munications Technologies: 
Integrating Telecommunica­
tions Into Corporate , Strl\te­
gy, Worcester,'MA. This eX­
ecutive briefing outlines 
specific ways to reduce com­
munications c~st~ and offers 
techniques for developfng a 
basis of integration and plan­
ning among -various parties 
within an ' organization. The 
fee is $690. Information ~n 
in-house executive presenta­
tions is available from Robert 

J. Hall at (617) 793-5574. For 
complete details, contact Ms. 
Ginny Bazarian, Office of 
Continuing Education, Wor­
cester Polytechnic Institute, 
Worcester, MA, 01609, (617) 
793-5!?17. 

August 22-26 

The National Conference on 
Artificial IntelJigence­
AAAI-83, Washington Hil­
ton Hotel, Washington, DC. 
This ~onference is sponsor!!d 
by the American Association 
for Artificial Intelligence 
(AAAI). Displays of ~~mpu­
ter hardware' and software, 
formal presentations, and ~he 
Fredkin Chess Prize Competi­
tion highlight this conference. 
Contjict Claudia Mazz~tti, 
AAAI, 445 Burgess Dr., 
Menlo Park( CA 94025, (415) 
~78-3123 . 

August 23 

The Revolution in T elecom­
munications Technologies: 
Integrating T elecommunica­
tions Into Corporl\te Strate­
gy, New York, NY. For de­
tails, see Au&ust 22. 

August 23-24 

Indycon '83, Convention 
Center, Indianapolis, IN. 
This conference and exhibi­
tion features more than 35 
technical sessions and 300 ex­
hibition booths devoted to 
microcomputers and ' elec­
tronic components. Contact 
Indycon '83, POB 40312, In­
dia~apolis, IN 46260, (317) 
875-7711. 

August 24-26 

SNA and Teleprocessing 
Methods, Marriott Hotel, 
Portland, OR~ For details, see 
August 17-19. 

August 2~-26 

Fundame~~ of Data Pro­
cessing for the Non Data­
Proces$ing ~ecutive, Wash­
ingto~, pc. Major topics to 
be covered include computer 
technology, the functions of 
an infqnnation system, the 
development 6f applications 



software, and the costs and 
benefits of infonnation sys­
tems. This seminar is pre­
sented by the Wharton 
School of the University of 
Pennsylvania. The fee is 
$795. In-house programs are 
available. For details, con­
tact Wharton FDP SelTlinar, 
Registrar-Processing Center, 
30-30 ~o~den Ave., Long 
Island City, NY 11101, (212) 
392-9441. 

August 26-28 

Computers for Farm and 
Family, St. Paul, MN. This 
seminar and trade show, or­
ganized by the Minnesota 
Agricultural Extension Ser­
vice and The Farmer/ Dakota 
Farmer magazine, will be 
held in conjunction with the 
Minnesota State Fair. Fea­
tured will be exhibits, presen­
tations, and educational ses­
sions for experienced com­
puter users and the novice 
fann and home computer 
user . Contact Sandra J. 
Becker, Office of Special Pro­
grams-XY, 405 Coffey Hall, 
University ·of Minnes~ta , 
1420 Eckles Ave., St. Paul, 
MN 55108, (612) 373-07i5 . 

A ugust 26-28 

The First IBM PC Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. The focus 
of this fair will be on hard­
ware, software, and applica­
tions for the IBM Personal 
Computer. Technical confer­
ences, fonnal papers, product 
expositions, and · special-in­
terest group meetings will be 
held . For details, contact IBM 
PC Faire, 345 Swett Rd. , 
Woodside, CA 94062, (415) 
851-7077. 

A ugust 26-September 3 

The International Telecom­
munications, Scientific, and 
1" echnical Expoconference­
Telexpo China 1983, Foreign 
Trade · Center, Guangzhou 
(Canton), Jiangxi Province, 
People's R~public of China. 
The theme of this communi­
cations-equipment show is 

"An Integrated Telecommu­
nications System for China. " 
Displays will include aero­
space equipment, computers, 
and peripherals. Additional 
infonnation is available from 
A VP Expositions Co. Ltd., 
Suite 13, 13/ F, Block A, 
Wahkai Industrial Center, 
221 Texaco Rd. , NT Hong 
K~ng; tel: 0-239003; Telex : 
40725 A VPEX HX . 

August 28 

The Tenth Annual Ham­
fest/Comp~terfest, Hershey, 
P A. This event, sponsored by 
the Central Pennsylvania Re­
peater Association, will fea­
ture a leu-ge indoor dealer and 
flea market area. For details, 
contact Timothy R. Fanus, 
WB3DNA, 6140 Chambers 
Hill Rd., Harrisburg, PA 
17i.11, · (717) 564-0897 be­
tween noon and 8 p.m. 

August 29-31 

DBMS-M' Systems, Wash­
ington, DC. For details, con­
tact the· ·Continuing Educa­
tion Institute, Oliver's Car­
riage House , 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596-0111; 
on the · West Coast, (213) 
824-9545. 

August 29-31 

Printed Circuit Fabrication, 
Red Lion Inn, San Jose, CA. 
This technical seminar probes 
a variety of issues relating to 
printed-circuit board manu­
facturing. It 's sponsored by 
PMS Industries, publisher of 
Printed Circuit Fabrication 
magazine. The cost for the 
complete program is $300. 
The per day rate is $125. 
Contact Mike Brody, Printed 
Circuit Fabrication / West 
Coast, Suite 105S, 4010 
Moorpark Ave., San Jose, 
CA 95117, (408) 246-5575. 

August 30 

fv1eeting Internal Audit Ob­
jectives with Statistical Sam­
pling-Tests of Compliance, 
Los Angeles, CA. Designed 
as an introduction to or re-

fresher course in applying at­
tribute sampling to compli­
ance tests of internal con­
trols, this seminar addresses 
the cost-effectiveness and 
techniques of statistical sam­
pling. Contact Joe Bartley, 
Coopers & Lybrand, Nation­
al Professional Education, BO 
Park Plaza, Newark, NJ 
07102, (201) 621-5715. 

September 1983 

September-October 

Computer-assisted Manual 
Writing, v arious s i tes 
throughout the U.S. 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. 

Septembe r-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 
details, contact The Interface 
Group, 160 Speen St., POB 
927 , Framingham, MA 
01701, (BOO) 225-4620; in 
Massachusetts, (617) 
879-4502. 

September-November 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Hands­
On Pascal Workshop," 
"Structured Design and Pro­
gramming, ': "Software Proj­
ect Management," and "De­
fining Software Require­
ments, Specifications, and 
Tests ." Fees range from $695 

to $845. For infonnation, 
contact Ruth Dordick, Inte­
grated Computer Systems, 
3304 Pico Blvd. , POB 5339, 
Santa Monica, CA 90405, 
(213) 450-2060. 

September-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. . 

September-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. 

September 1-2 

The First Meeting of the 
EW'opean Chapter of the As­
sociation for Computational 
Linguistics, University of 
Pisa, Italy. A variety of for­
mal papers will address such 
topics as syntax, parsing, and 
language generation; speech 
analysis and synthesis; and 
software tools and program­
ming languages for computa­
tional linguistics. Contact 
Harold Somers, Centre for 
Computational Linguistics, 
UMIST, POB 88, Manchester 
M60 1QD, England. 

September 6-10 

Asian International Electri­
cals, Electronics, and Com­
munications Exhibition '83-
Elecom Asia '83, Stadium Ne­
gara, Kuala Lumpur, Malay­
sia. This trade show serves as 
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a showcase for a wide spec­
trum of high-technology 
equipment and materials. 
Government ministers from 
the five ASEAN (Association 
of Southeast Asian Nations) 
countries (Indonesia, Malay­
sia, Philippines, Singapore, 
and Thailand) will attend. 
For details, contact Technol­
ogy Marketing Analysis 
Corp. , Suite 428, 680 Beach 
St. , San Francisco, CA 
94109, (415) 474-3000. In Ma­
laysia, contact ISE Manage­
ment (M) SON BHD, 3-A 
Jalan SS 24/8, Taman Me­
gah, Petaling Jaya, Selangor, 
Malaysia; tel: 749377; Telex: 
MA 37204 AKMISE. 

September 6-10 

The 1983 AAMI Regional 
Meeting, Detroit, MI. The 
Association for the Advance­
ment of Medical Instrumenta­
tion (AAMI) has tailored this 
program of tutorial courses, 
technical service seminars, 
and product displays to ad­
dress the regional needs of the 
Detroit area . Contact the 
AAMI, 1901 North Fort 
Myer Dr., Arlington, VA 
22209, (703) 525-4890. 

September 8-10 

Personal Computer Interfac­
ing and Scientific Instrument 
Automation, Greensboro, 
NC. For details, see August 
11-13. 

September 11-14 

The American Data Services 
(ADS) Users Seminar, Marri­
ott Resort, Lincolnshire, IL. 
This seminar focuses on the 
ADS inventory-management 
system. A procedural cost 
system for hospital depart­
ments will be introduced. 
Contact Sharon Spencer, 
American Data Services, 
Suite 210, 900 North Shore 
Dr. , Lake Bluff, IL 60044, 
(312) 295-6850. 

September 13-15 

AUTOFACT Europe Con­
ference and Exhibition, 
Palexpo Exhibition Center, 
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Geneva, Switzerland. This 
conference, cosponsored by 
the Society of Manufacturing 
Engineers (SME) and the In­
stitution of Production Engi­
neers of London, England, 
will focus on the technologies 
of automated and computer­
integrated manufacturing for 
European production. Tech­
nical sessions will explore 
both theory and applications 
strategies. A complementary 
products display will be fea­
tured. Contact the Society of 
Manufacturing Engineers, 
Public Relations Department, 
One SME Dr., POB 930, 
Dearborn, MI 48121, (313) 
271-0777. 

September 13-15 

Midcon/83 and Mini/Mi­
cro- Midwest/83, Chicago, 
IL. Topics on the professional 
program include computer 
simulation, energy manage­
ment, laser applications, and 
printed-circuit-board tech­
nology. An exhibit area is 
planned. For further informa­
tion, contact Electronic Con­
ventions Inc., 8110 Airport 
Blvd ., Los Angeles, CA 
90045, (213) 772-2965. 

September 13-15 

Peripherals '83, Moscone 
Center, San Francisco, CA. 
Full details are available from 
Cahners Exposition Group, 
Cahners Plaza, 1350 East 
Touhy Ave., POB 5060, Des 
Plaines, IL 60018, (312) 
299-9311 . 

September 14-16 

Euromicro '83, Madrid, 
Spain. This ninth annual 
symposium will cover micro­
processing and program­
ming. Speeches will address 
economic and social aspects 
of microprocessors and 
trends in VLSI (very large­
scale integration) technology. 
Tutorials, seminars, and an 
exhibition are planned. The 
highlight of this event is the 
Euromouse contest, in which 
mechanical mice from around 
the world race around a 

maze . A complete program is 
available from Euromicro, 
TH Twente, POB 217, De­
partment INF, Room A312, 
7500 AE Enschede, The 
Netherlands; tel: (31) (53) 
338799; Telex: 44200 Thes. 

September 15-16 

Ethernet-type Local Net­
works, San Francisco, CA. 
This is the third 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. 

September 15-16 

The Second Annual Indiana 
Computer Expo, Convention 
Center, Indianapolis, IN. 
This exposition is designed 
for business end-users inter­
ested in mini- and microcom­
puters, software, word pro­
cessing, graphics, services, 
and peripherals. Contact 
Ernie Kerns & Associates, 
Trade Show Department, 
Suite 201, 2555 East 55th 
Place, Indianapolis, IN 
46220, (317) 259-8111. 

September 16-18 

The First Annual Heart of 
Texas Computer Show, Con­
vention Center, San An­
tonio, TX. This show will 
emphasize small-business sys­
tems for financial and inven­
tory control, agribusiness, 
education, and personal 
needs. More than 200 hard­
ware, software, and peri­
pheral vendors will display 
their wares. Show details are 
available from Robin G. 
Mann, Heart of Texas, POB 
12094, San Antonio, TX 
78212, (512) 226-4636. 

September 16-18 

Great Southern Computer & 
Electronics Show '83, Me­
morial Coliseum, Jackson­
ville, FL. Computers, elec­
tronics, and information ser­
vices will be featured. Con­
tact Great Southern Com­
puter & Electronics Shows, 
POB 655, Jacksonville, FL 
32201, (904) 384-6440. 

September 19-21 

The Third Annual Videodisc 
Conference, New York Hil­
ton Hotel, New York, NY. 
For details, contact Meckler 
Publishing, 520 Riverside 
Ave., Westport, CT 06880, 
(203) 226-6967. 

September 19-23 

The Ninth World Computer 
Congress - IFIP '83, Paris, 
France. This event, spon­
sored by the International 
Federation for Informati9n 
Processing (IFIP), is held in 
conjunction with SICOB, the 
major French computer expo­
sition. Formal papers and 
panel sessions will cover such 
areas as computer hardware 
and software, theoretical 
foundations of information 
processing, networks, and 
communications. for full 
program details, contact the 
U.S. Committee for IFIP '83, 
Dorn Computer Consultants, 
25 East 86th St., New York, 
NY 10028, (212) 427-7460. 

September 20·21 

Data Storage 83, Marriott 
Hotel, Santa Clara, CA. This 
international forum covers 
industry issues and areas of 
change in data-storage equip­
ment and applications. The 
fee is $850. Contact Cartlidge 
& Associates Inc., Suite 205, 
4030 Moorpark Ave., San 
Jose, CA 95117, (408) 
554-6644. 

September 20-22 

Caribbean Informatics '83, 
San Juan, Puerto Rico. This is 
the first major international 
exhibition and conference to 
be held in the Caribbean 



area . For further details, con­
tact Informatics '83, Suite 
219, 3421 M St. NW, Wash­
ington, DC 20007, (703) 
920-9595. 

September 21-22 

Business-Expo, Boston, MA. 
This exposition serves as a 
showcase for office equip­
ment ranging from computers 
to coffee machines . More 
than 20 seminars are 
presented. Address inquiries 
to Business-Expo, 702 East 
Northland Towers, 15565 
Northland Dr. , Southfield, 
MI 48075, (313) 569-8280. 

September 26-28 

Maecon /83, Kansas City , 
MO. This electronic show 
and convention explores such 
topics as aerospace electron­
ics, computer peripherals, 
laser technology, and per­
sonal computing. Contact 
Electronic Conventions Inc. , 
8110 Airport Blvd . , Los 
Angeles, CA 90045, (213) 
772-2965. 

September 26-29 

The World of CAD/ CAM, 
Boca Raton Resort Hotel, FL. 
This seminar provides an 
overview of how manufac­
turing will change as the 
automated factory becomes a 
reality . It will consist of four 
one-day presentations in 
computer-aided engineering, 
design, manufacturing, and 
computer-integrated manu­
facturing. For a brochure, 
write or call the Center for 
Manufacturing Technology, 
4170 Crossgate Dr., Cincin­
nati, OH 45236, (513) 
791-8801. 

September 26-30 

Compeon Fall '83, Marriott 
Crystal Gateway Hotel, Ar­
lington, VA. The theme of 
this show is "Delivering 
Computer Power to End 
Users." It features technical 
papers and panel sessions 
that address a variety of com­
puter and computer-network 
issues . It is sponsored by the 

Institute of Electrical and 
Electronics Engineers (IEEE) 
Computer Society. For more 
information, contact Comp­
con Fall '83, POB 639, Silver 
Spring, MD 20901, (301) 
589-8142. 

September 26-30 

Conference on Networks and 
Electronic Office Systems, 
University of Reading, Berk­
shire, England. This con­
ference will provide a forum 
for the exchange of informa­
tion and for discussion of re­
cent and future developments 
relating to networks and elec­
tronic office systems. Further 
information is available from 
the Conference Secretariat, 
Institution of Electronic and 
Radio Engineers, 99 Gower 
St ., London WC1E 6AZ, 
England; tel : 01-388 3071; 
Telex: Instrad London WCi. 

September 26-30 

Expo Beirut '83, Beirut , 
Lebanon. This is Lebanon's 
first international reconstruc­
tion/ development exposition 
and conference after eight 
years of civil war. Topics to 
be covered include contruc­
tion, transportation, commu­
nications, agriculture, com­
puter hardware and software, 
metallurgy , tex tiles, and 
automated equipment. Fur­
ther details are available from 
Show-Tech International 
Inc., 950 Third Ave., New 
York, NY 10022. 

Sep tember 28-29 

Ottawa Computer and Office 
Automation Show, Civic 
Centre, Ottawa, Ontario, 
Canada. For details, contact 
Industrial Trade Shows of 
Canada, 20 Butterick Rd. , 
Toronto, Ontario M8W 328, 
Canada, (416) 252-7791. 

September 28-0 ctober 2 

The Sixth Personal Computer 
World Show, Barbican Cen­
tre, London, England. This 
show, one of the largest com­
puter shows in Great Britain, 
is sponsored by Personal 

Computer World magazine. 
Business, scientific, technical, 
and educational uses of mi­
crocomputing will be fea­
tured as well as hobbyist and 
home-based systems. For in­
formation , contact Tim Col­
lins, Montbuild Ltd., 11 
Manchester Square, London 
W1M 5AB, England; tel : 
01-486 1951; Telex: 24591. 

September 29-0 ctober 1 

CP / M '83 East, Hynes Audi­
torium, Boston, MA. For in­
formation on this conference 
and exposition, contact 
Northeast Expositions Inc. , 
826 Boylston St ., Chestnut 
Hill , MA 02167, (800) 
343-2222; in Massachusetts, 
(617) 739-2000. 

October 1983 

October 1 

The Third Annual Micro­
computers in Education Con­
ference, Dutchess County 
Community College, Pough­
keepsie, NY. Dr. Delores 
Shanahan, an innovator in 
the field of special education 
and computers, will speak at 
this event ~ponsored by the 
Microcomputer Educator 
Group. Details are available 
from Dr. Florence Staats, Of­
fice of Community Services, 
Dutchess County Com­
munity College, Pendell Rd ., 
Poughkeepsie, NY 12601, 
(914) 471-4500, ext . 2~0. 

October 2-5 

Computer Systems Exposi­
tion, MGM Grand Hotel, Las 
Vegas, NV. This exposition 
will be held in conjunction 
with the annual meeting of 
the National Association of 
Convenience Stores. Hard­
ware and software will be dis­
played, and computer con­
sultants will be on hand to 
answer questions . For details, 
contact the National Associa­
tion of Convenience Stores, 
Suite 809, 5201 Leesburg 

Pike, Falls Church, VA 
22041, (703) 578-1800. 

October 2-6 

The Annual Meeting of the 
American Society for Infor­
mation Science - ASIS-83, 
Crystal City Hyatt Regency , 
Arlington, VA. The theme 
for this meeting is "Produc­
tivity in the Information 
Age." Papers, special-interest 
sessions, information brief­
ings, an information-science 
theater, and demonstrations 
will be featured . Further in­
formation is available from 
Edmond Sawyer, ASIS Head­
quarters, 1010 Sixteenth St. 
NW, Washington, DC 20036, 
(202) 659-3644. 

O ctober 4-6 

The Southwest Computer 
Conference, Tulsa , OK. The 
theme for , this conference is 
"Managing Information 
Technology in the 80s." Com­
puter hardware and software 
will be exhibited. Contact the 
Southwest Computer Confer­
ence, 'POB 950, Norman, OK 
73070, (405) 329-3660. 

October 6-11 

Japan 8ectronics Show '83, 
Osaka International Trade 
Fair Grounds, Osaka, Japan . 
This show will cover a range 
of consumer and industrial 
electronic products and com­
ponents . For information, 
contact the Japan Electronics 
Show Association, 24 Mori 
Building llF, 3-23-5, Nishi­
Shinbashi , Minato-ku , 
Tokyo 105, Japan; tel: (q3) 
433-7751. 

October 7-9 

Great Southern Computer & 
8ectronics Show '83, Centro­
plex Expo, Orlando, FL. For 
details, see September 16-18. 

O ctober 8-10 

PC '83, Bayside Exposition 
Center, Boston, MA. This 
conference and exposition 
features IBM Personal Com­
puters and compatible equip­
ment. A seminar program 
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will explore IBM PC applica­
tions, provide technical infor­
mation, and offer general ses­
sions designed to show users 
how to get the most from 
their IBM. For details, coIl-
tact Northeast Expositions, 
822 Boylston St., Chestnut 
Hill, MA 02167, (800) 
841-7000; in Massachusetts, 
(617) 739-2000. 

October 10-14 

Defense Computers-Graph­
ics-DCG '83, Convention 
Center, Washington, DC. 
Sessions and · tutorials will 
complement this conference 
and exposition. For more in­
formation, contact DCG '83, 
Suite 333, 2033 M St. NW, 
Washington, DC 20036, (202) 
775-9556. 

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 
Cartlidge & Associates Inc., 
Suite 205, 4030 Moorpark 
Ave., San Jose, CA 95117, 
(408) 554-6644. 

October 12-21 

The Sixth International Trade 
Exhibition on Office Organi­
zational Systems, Office Fur­
niture, and Office Aids - Sys­
temotechnika '83, Vassiliev­
sky Ostrov Exhibition Cen­
tre, Leningrad, Union of 
Soviet Socialist Republics. 
On display will be communi­
cations systems, microfilming 
equipment and systems, data­
processing equipment, and 
computers. Contact Dussel­
dorfer Messegesellschaft 
m b H -N 0 W E A -C e n t r a I 
Division - Foreign Fairs, 
Dusseldorf Exhibition Cen­
tre, 4000 Dusseldorf 30, Fed­
eral Republic of Germany; 
tel: (0211) 4560-1. 
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October 13-15 

Edutech/East '83, Civic Cen­
ter, Philadelphia, PA. For­
merly called Ed Com, 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, (BOO) 
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 1, 1070 
Crows Nest Way, Richmond, 
CA 94803, (415) 222-1249. 

October 14-15 

The Fifth Annual FORTH 
Convention, Hyatt Hotel, 
Palo Atlo, CA. Hands-on tu­
torials, eXhibits, lectures, and 
discussions highlight this 
event. The theme is "FORTH­
based Systems-A Look Into 
the Fuh,rre." Registration is 
$5. Full details are available 
from the FORTH Interest 
Group, POB 1105, San 
Carlos, CA 94070, (415) 
962-8653. 

October 14-16 

The UCSD Pascal System 
Users Society Fall Meeting, 

Hyatt Regency Crystal City, 
Washington, DC. Contact 
the Secretary, USUS, POB 
1148, La Jolla, CA 92038. 

October 15 

NJ-NY -CT Microcomputer 
Show and Flea Market, 
Meadowlands Hilton Hotel, 
New Jersey Sports Complex, 
East Rutherford, NJ. More 
than 75 commercial exhibi­
tors and 200 flea-market 
booths will feature hardware, 
software, books, magazines, 
and accessories for all popu­
lar computers ranging from 
Apple to Zenith. Registration 
is $5 for adults and $2 for 
children. Contact the 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 
Ltd., 17th Floor, Tung Sun 
Commercial Centre, 200 
Lockhart Rd., Hong Kong; 
tel: 5-732388-9; Telex: 63037 
HKIBS HX. 

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 18-20 

The Fourteenth Annual Inter­
national Test Conference, 
Franklin Plaza Hotel, Phila­
delphia, PA. For informa­
tion, contact the Conference 
Registrar, POB 371, Cedar 
Knolls, NJ 07927, (201) 
267-7120. 

October 18-21 

The Third Symposium on 
Microcomputer and Micro­
processor Applications-j.LP 
'83, Hotel Duna intercontin­
ental and the Hungarian Aca­
demy of Sciences, Budapest, 
Hungary. The conference 
language will be English. Full 
details are available from 
Mrs. I. Baba, Scientific Socie­
ty for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary; tel: (36) 1 113-027; 
Telex: MTESZ 22-5792. 

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 education and 
training professionals qnd 
those interested in computer­
aided learning, will explore 
the theme "Computer Tech­
nologies for 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, Cani'\da, (613) 
993-9009; Telex: 053-3145. 

October 19-21 

IDATE-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, Journees Interna­
tionales 1983, IDATE­
Bureaux du Polygone, 34000 
Montpellier, France; tel: 
(33-67) 65 48 48; Telex: 
!DATE 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, (BOO) 732-2300; in 
California, (415) 924-1194. 

October 19-21 

SIBEC - Info Expo, Palais des 
Congres, Montreal, Canada. 
Exhibits related to the com­
puter and office automation 
industries will be held. An in­
ternational line-up of speak­
ers has been invited. Contact 
Informatique Quebec (Info 
Expo) Ltee, 1057 Avenue 
Laurier Ouest, Outremont, 
Quebec H2V 2L2, Canada, 
(514) 270-5481; in the ToroI)­
to area, call (416) 281-3459. 

October 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 
W1M 5AB, England; tel: 01 
4861951; Telex: 24591. 

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 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, 111 8th 
Ave., New York, NY 10011, 
(212) 620-5055 . 

October 25-27 

The Andean Informatics '83, 
Bogota, Colombia, South 
America. This is the first ma­
jor international exhibition 
and confertence to be held in 
the Andean region. For details, 
contact Informatics '83, Suite 
219, 3421 M St. NW, Wash­
ington, DC 20007, (703) 
920-9595. 

October 25-28 

Working Conference on Pro­
to typing, 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 
Postfach 1240, Schloss Bir­
Iinghoven, D -5205, St. 
Augustin 1, West Germany; 
tel : 02241114-2440; Telex : 8 
89469 gmd d. 

October 26-28 

Developing Long-Range Sys­
tems Strategies, Sheraton 
Hotel, Washington, DC. This 
is part of the George Wash­
ington University Systems 
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COMPUPRO SYSTEMS 
System 8116-A ...... $4390 
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Executive Forum series. Con­
tact the Conference Manager, 
U.S. Professional Develop­
ment Institute, 1805 Powder 
Mill Dr., Silver Spring, MD 
20903, (301) 445-4400. 

October 28-30 

Applefest, Moscone Center, 
San Francisco, CA. More 
than 300 displays and booths 
of Apple computer equip­
ment and accessories will be 
featured. Seminars, panel dis­
cussions, conferences, and 
workshops will be held. 
Additional information is 
available from Northeast 
Expositions Inc., 822 Boyl­
ston St., Chestnut Hill, MA 
02167, (BOO) 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 thi., confer­
ence, sponsored by the Data 
Processing Management As­
sociation (DPMA), is '1nfor­
mati on on the Firing Line." 
Seminars, vmrkshops, gener­
al sessions, and product dis­
plays will be featured. Con­
tact Jim Osowski, DPMA In­
ternational Headquarters, 
505 Busse Highway, Park 
Ridge, IL 60068, (312) 
825-8124. 

OctJber 31-November 2 

The Ninth International Con­
ferenc.e on Very Lcll:ge Data­
bases, Palazzo dei Congressi, 
Florence, Italy. This confer­
ence seeks to identify and en­
courage the research, de­
velopment, and applications 
of dat'lbase technology. Sub­
jects of interest include data­
base control, modeling and 
managing unformatted data, 
and novel environments and 

applications of database tech­
nology. Contact Mario 
Schkolnick, K 55-281, IBM 
Research Labs, 5600 Cottle 
Rd., San Jose, CA 95193, 
(408) 256-1648. In Italy, Ren­
zo Pinzani, Istituto di Mate­
matica U. Dini, Viale Mor­
gagni, 671 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 system designers in hard­
ware, software, and reliabil­
ity in computers. Contact the 
IEEE Computer Society, POB 
639, ~' ilver Spring, MD 
20901. ill 

Mierorubble 
How long could your business survive if your computer were 
suddenly reduced to a smoldering pi!e cf microrubble? If it were 
stolen? Or tampered with? 

For as little as $35/yr SAFEWARE provides for full 
replacement of all hardware, media and purchased software after 
a low $50 deductible. 

You 're covered against fire , theft, accidental c1amage, 
earthquakes, and clam age in transit. SAFEWARE even covers 
power surges, the second leading destroyer of microsystems. And, 
in the event of a claim, you'll get fast replacement. So you can 
be back in business almost before the smoke clears. 

To find out more, or to obtain immediate coverage, call 
the toll free number. Or write: Columbia National General 
Agency, 88 E. Broad Street, Columbus, OH 43215. 

1-800-848-3469 
(In OiJio call tollfree 1-800-848-2112) 
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BYTE's Bits 

Trade List Available 

A trade list of nearly 2000 
overseas buyers, agents, and 
distributors of computers and 
peripherals is available from 
the Department of Commerce. 
The list provides company 
names, addresses, contacts, 
telephone and Telex num­
bers, and five-ciigit SIC (Stan­
dard Industrial Classifica­
tion) codes for potential cus­
tomers in more than 130 coun­
tries. For a copy, send $12 tc? 
the U.S. Department of Com­
merce, Office of Trade Infor­
mation Services, Room 1320, 
Washington, DC 20230. 
Checks should be payable to 
U.S. Department of Com­
merce/TL.. 
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What's New? 

C-RELATED PRODUCTS 

C for CP/M-SO, CP/M-S6, and MS-DOS 
Supersoft has released a 

version of its Supersoft C 
compiler for CP/M-80, 
CP/M-86, and MS-DOS 
operating systems. This re­
lease is syntactically com­
patible with Unix Version 
7 C and supports such fea­
tures as long-integer and 
double floating-point func­
tions. Supersoft C is a 
multipasss compiler that is 
said to produce highly op­
timized code . Many Unix­
compatible functions are 
included, which permits 
transporting source pro­
grams betweeen Unix C 
and Supersoft C with few 
changes. 

An extensive list of 
library functions is pro­
vided with the source 
code. The Supersoft C 
compiler costs $ 500; the 
CP/M-80 version is $275. 

For full details, contact 
Supersoft, I 7 I 3 South Neil 
St.. POB 1628, Cham­
paign , IL 61820, (217) 
359-2112. 
Circle 600 on inquiry card . 

Optimizing C 
Compiler 

The Optimizing C86 
compiler is designed for 
professional programmers 
working with PC -DOS, 
MS-DOS, or CP/M-86. It 
permits addressing of 
1024K bytes of RAM and 
provides the option to 
emit either assembly-lan­
guage or object-code for­
mats of Microsoft. Op­
timizing C86 costs $395. A 
$ 10 evaluation kit is avail-

able. Contact Computer 
Innovations Inc., Suite 
J-30X, 10 Mechanic St.. 
Redbank, NJ ono I, (201) 
530-0995. 
Circle 601 on inquiry card . 

C Executive 
Version 1.3 

Version 1.3 of the C Ex­
ecutive has been released 
by JMI Software. The C 
Executive allows multiple 
C and Pascal tasks to run 
concurrently with inter­
task communication, re­
source coordination, and 
formatted 110. The moni­
tor can be stored in ROM. 
The real-time preemptive 
scheduler is sensitive to 
both task priority and 
system events. Multiple 
user terminals can be sup­
ported with Unix-like char­
acteristics. Other features 
include clock support. 
time-based task schedul­
ing, and a portable library 
of more than 50 routines 
for memory management 
character-string manipula­
tion, and I/O. The com­
plete standard Unix C 
library is supported as are 
most standard Pascal pro­
cedures and functions. 

The C Executive works 
with a variety of micropro­
cessors, including Intel's 
8080/8085 and 8086/ 
8088, the Zilog Z80, Moto­
rola:s MC68000 and 6809, 
and the National Semicon­
ductor NS 16032. In binary 
and source form, the C 
Executive costs $300. Con­
tact JMI Software Consul­
tants Inc., 1422 Easton Rd., 
Roslyn, PA 19001. (215) 
657-5660. 
Circle 602 on inquiry card. 

C Programming 
Guide 

The C Programming 
Guide by Dr. Jack Purdum 
is a comprehensive tutorial 
on the fundamentals of 
the C programming lan­
guage. Written in an easy­
to-understand style, this 
book offers users at all 
levels of expertise a learn­
ing guide to C. Appendices 
provide lists of moderately 
priced commercial C com­
pilers and a summary of 
the C language's syntax. 
Example programs and il­
lustrations are included in 
the presentation . 

This 250-page guide 
costs $ 17.95 and is avail­
able from Que Corp., 7960 
Castleway Dr., Indiana­
polis, IN 46250, (317) 
842-7162. 
Circle 603 on inquiry card. 

PUBLICATIONS 

Computer Glossary 
for Managers 

Alan Freedman, an ex­
pert in the field of computer 
literacy, has created a 
resource work for nontech­
nical business managers. 
The Computer Glossary is 
an illustrated guide 
through microcomputer 
jargon. It covers all aspects 
of computing in a straight­
forward, plain-talking pre­
sentation. Individual copies 
of the glossary cost $ 14.95 
and are available from 
Prentice-Hall (pOB 500, 
Englewood Cliffs, NJ 
07632). In lots of 10 to 99, 
each copy costs $ 12.95. 
Order in bulk from The 
Computer Language Co. 
Inc., 140 West 30th St. , 
New York, NY 10001. 
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Children's Workshop 
Enters Computer 

Publishing 
The Children's Television 

Workshop will launch a 
monthly magazine for 
children on computers and 
electronic technology this 
fall . Enter will focus on 
career opportunities and 
issues relating to the 
growth of computer tech­
nology in the 1980s. Ar­
ticles on new develop­
ments in computer tech­
nology and the influence 
of computers on a wide 
range of professions, 
games, quizzes, puzzles, 
and simple programming 
challenges will be among 
this magazine's monthly 
features. 

Annual subscriptions will 
cost 512.95 (10 issues) . A 
classroom bulk rate will be 
offered. Contact the Chil­
dren's Television Work­
shop, One Lincoln Plaza, 
New York, NY 10023, 
(212) 595-3456. 
Circle 604 on inquiry card. 

Information 
Technology Update 
Information Techno­

logy On Screen: New Ap­
proaches in Viewdata, 
Teletext and Cable is an 
update of some of the 
more important develop­
ments taking place or be­
ing planned in information 
technology. This book is a 
compilation of essays pre­
sented at the November 8, 
1982 Information Techno­
logy On Screen seminar. 
It's available for $ 12 from 
the Oryx Press, 22 1 4 North 
Central, Phoenix, AZ 
85004. 
Circle 605 on inquiry card. 
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What's New? ' 

How to Stop Computer Problems 
The introduction of a fered. Also provided are · 

booklet entitled How to case histories of successful 
(Almost) Completely Elim- treatments. 
inate Computer Break- The booklet is available 
downs and Malfunctions free of charge from the 
was announced by the Metron Co., Suite 216, 
Metron Company. This 1250 West Dorothy Lane, 
booklet discusses the most Kettering , OH 45409, 
common causes of com- (513) 298-0964. 
puter failures and errors . Circle 606 on inquiry card . 
Possible solutions are of-

Newsletter for Physicians 
A medical newsletter, dates, software reviews, 

the Physician Computer and news on medical net-
Monthly, provides infor- works. 
mation to doctors using A one-year subscription 
microcomputers in their is 595. A free sample issue 
practices. This indepen- will be provided upon re-
dent journal covers appli- ceipt of a request made on 
cations for practice man- letterhead. For full details, 
agement. patient care, write to American Health 
continuing medical educa- Consultants, 67 Peachtree 
tion, and communica- Park Dr., Atlanta, GA 
tions . It's written in non- 30309 . 
technical language, and it Circle 607 on inquiry card. 
provides hardware up-

Tips on 
Caring for PrInters 
The Care & Feeding of 

Line Printers is a free 
8-page booklet from Digital 
Associates Corporation. De­
signed to help you max­
imize your printer's perfor­
mance, longeVity , and 
cost-effectiveness , thi s 
booklet offers hints and 
little-known facts on duty­
cycle, site environment. 
static, and printer service 
and maintenance. Thir­
teen major aspects of line 
printer operation are 
covered, and special tips 
on how to make a printer 
last longer are presented. 

To get your free copy, 
write to the Manager/Mar­
keting Communications, 
Digital Associates Corp ., 
1039 East Main St., Stam­
ford, CT 06902, or call 
(203) 327-9210. 
Circle 608 on inquiry card . 

Consumer Buying 
Guide 

Designed to help con­
sumers make an informed 
decision, How to Buy a 
Home Computer was 
written by Wes Thomas 
for the Consumer Elec­
tronics Group of the Elec­
tronic Industries Associa­
tion. This 50-page illus­
trated book provides 1 1 
step-by-step practical ques­
tions that embrace a varie­
ty of buying considera­
tions. Fill-in-the-blank ques­
tions that the consumer 
should ask about software 
packages and computers 
are provided. A budget 
form for planning expendi­
tures is also included. 



Retailers can order copies 
of How to Buy a Home 
Computer at quantity 
prices beginning at less 
than 50.25 each. Con­
sumers can obtain a free 
copy by sending a 5- by 
7-inch, self-addressed 
envelope with 50.54 post­
age to the Electronic In­
dustries Association, Con­
sumer Electronics Group, 
POB 19100, Washington, 
DC 20036, (202) 457-
4919. 
Circle 609 on inquiry card. 

Computer Selection 
Guide for Managers 

A guide for department­
level professionals and 
management information 
service managers has been 
produced by Datapro Re­
search Corporation . How 
to Select Microcomputers 
for the Corporate En­
vironment explains in 
detail the factors to be 
considered for properly 
evaluating desktop com­
puters in the corporate en­
vironment, including equip­
ment requirements, soft­
ware, and support ser­
vices . This guide addresses 
key questions involved in 
selecting a microcom­
puter, such as policy for­
mulation, vendor evalua­
tion , and software selec­
tion . Reports cover the 
marketplace for computer 
equipment and software, 
economic analysis, data 
security and reliability, 
training, consulting, instal­
lation, and technology. A 
10-page "Microcomputer 
Acquisition Checklist" that 
aids the user in ensuring 
that no major selection 

What's Ne",,? 
concerns are overlooked is 
also included. 

How to Select Micro­
computers for the Cor­
porate Environment costs 
519 per copy . It's available 
from Datapro Research 
Corp., J 805 Underwood 
Blvd ., Delran, NJ 08075, 
(800) 257-9406; in New 
Jersey, (609) 764-0100. 
Circle 610 on inquiry card. 

Annual Robotics 
Directory Released 
Technical Database Cor­

poration has released its 
1983 Robotics Industry Di­
rectory. This 348-page di­
rectory covers industrial 
robot models and compo­
nents with an emphasis on 
specification information . It 
features 2 13 listings that 
contain specifications on 
accuracy, velocity, number 
of axes, load-carrying 
capacity, robot weight, 
floor space required, and 
type of control system. 
Also included are applica­
tions and sensors sup­
ported, price range, and 
number of systems in­
stalled. Side-by-side evalua­
tions of competitive models 
and indexes of products 
and vendors complete this 
directory. 

The 1983 Robotics In-

dustry Directory costs 
535. Outside the U.S., it's 
543. Bimonthly specifica­
tion updates are SIS (S 1 9 
foreign). Contact Technical 
Database Corp., POB 720, 
Conroe, TX 77305, (409) 
539-9688. 
Circle 611 on inquiry card. 

Yellow Pages 
Cover Intel Support 
The Intel Yellow Pages 

lists more than 2000 prod­
ucts and services that sup­
port Intel architectures. The 
listings are organized under 
10 categories, including 
communications, data­
bases, technical and con­
sulting services, and 
utilities . Under the main 
headings are a number of 
subheads. An alphabetical 
listing with brief descrip­
tions of the more than 250 
companies participating in 
the book and geographical 
and corporate/product 
cross-indices are provided. 

The Intel Yellow Pages 
are free with a letterhead 
request. For full details, 
contact Intel Corp., litera­
ture Department, 3065 
Bowers Ave. , Santa Clara, 
CA 95051 . 
Circle 6 J 2 on inquiry card. 

Computer Gazette 
Aimed at Students 
Computer Science Press 

has introduced the Bits 'n 
Bytes Gazette, a set of J 0 
mini newspapers about 
computers for elementary 
and Junior high school stu­
dents. Suitable for use as a 
classroom handout, the 
Gazette has articles and 

games that educate and 
entertain. It discusses busi­
ness, medical, personal, 
and community uses of 
computers and highlights 
career opportunities . A 
guide with in-depth ex­
planations and suggested 
activities is provided for in­
structors and parents. 

The Bits n Bytes 
Gazette, by Rachelle Heller 
and C. Dianne Martin, 
costs 5 J 0 per set. School 
discounts ranging from 53 
to 5750 per set are avail­
able. Contact the Com­
puter Science Press Inc.. 1 J 

Taft Court, Rockville, MD 
20850, (301) 251-9050. 
Circle 6 J 3 on inquiry card. 

SOFTWARE 

FORTH for IBM PC 
Next Generation Sys­

tems has introduced a ver­
sion of the FORTH pro­
gramming language for the 
IBM Personal Computer. 
This package is based on 
the FORTH-79 Standard, 
and a FORTH Interest 
Group (fig) lookalike mode 
is provided. NGS FORTH 
uses the DOS file system, 
which lets you read from 
or write to programs and 
data in DOS files. Other 
features include an auto 
load screen boot, three de­
bugging aids, and in­
dividual code, stack, and 
data blocks as large as 64K 
bytes. 

NGS FORTH comes with 
an indexed, 200-page 
manual. It costs 566, plus 
52 shipping. Contact Next 
Generation Systems, POB 
2987, Santa Clara, CA 
95055. 
Circle 6 J 4 on inquiry card . 
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What's New? 

Financial Facts 
Financial Facts performs 

a variety of financial func­
tions, including deprecia­
tion, interest, loan prin­
cipal, and future value. It 
offers four methods of cal­
culating depreciation and 
amortization tables for 
mortgage payments and 
other long-term loans. It 
gives you the ability to 
compute the future value 
of investments, the value 
of an investment after a 
deposit or withdrawal, and 

nominal and effective in­
terest rates . 

Financial Facts runs on 
Apple II , II Plus, or lie com­
puters with one disk drive 
and 48K bytes of memory 
and on 64K-byte IBM Per­
sonal Computers with PC­
DOS and a disk drive. It 
costs 559.95 and is avail­
able from Howard W. 
Sams & Co. , 4300 West 
62nd St., Indianapolis, IN 
46268, (317) 298-5400. 
Circle 6 J 5 on inquiry card. 

Interactive Authoring System 
The McGraw-Hili Inter- and text are available. The 

active Authoring System 
helps you create computer­
aided instruction courses 
on an IBM Personal Com­
puter. Previous. program­
ming knowledge is not re­
quired because step-by­
step onscreen directions 
guide you through the 
writing process. Your 
lessons can have multiple 
choice, matching, and fill­
in-the-blank questions 
coupled with text, color 
graphics, and videotape 
segments. Sixteen fore­
ground and eight back­
ground colors for graphics 
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system's interactive video 
capabilities are compatible 
with many video players 
with remote control cir­
cuitry. 

The Interactive Author­
ing System requires 128K 
bytes of memory, two 
320k-byte floppy-disk 
drives, and color and asyn­
chronous communications 
cards. For details, contact 
McGraw-Hili Interactive 
Authoring System, 26th 
Floor, 1221 Avenue of the 
Americas, New York, NY 
10020, (212) 997-6458. 
Circle 6 J 6 on inquiry card. 

Dynacomp Enters 
Heath/Zenith 

Software Market 
Dynacomp now offers 

47 software packages for 
Heath/Zenith computer 
users. Applications avail­
able include engineering, 
statistics, education, per­
sonal finance, business, 
and games. For a free 
64-page software catalog, 
write to Dynacomp Inc., 
Department C4, 1427 
Monroe Ave., Rochester, 
NY 146 18, or call (716) 
442-8960. 
Circle 6 J 7 on inquiry card. 

Compaq Number 
Cruncher 

Pyramid Data Ltd. has 
released the Number Crun­
cher, a financial-modeling 
system for the Compaq 
portable computer. This 
program blends text editing 
and calculating capabilities 
into a flexible modeling 
program. Fixed rows and 
columns are not used by 
the Number Cruncher, 
which permits user-defined 
report formats. Standard 
row and column mathe­
matics functions are pro­
vided, as are commands 
that let you add, subtract, 
multiply, and divide blocks 
of rows and columns to 
produce a single total. 

The Number Cruncher, 
which requires 128K bytes 
of memory, costs $395. 
Complete details are avail­
able from Pyramid Data 
Ltd ., POB 10116, Santa 
Ana, CA 9271 I , (800) 521-
2233; in California, (714) 
639-1527 . 
Circle 6 J 8 on inquiry card. 

Accountant for TI 
Professional 

Computer 
Continental Software 

has reconfigured The 
Home Accountant for the 
128K-byte Texas Instru­
ments Professional Com­
puter. This menu-driven 
program can maintain 200 
budget categories, track 
five checking accounts, re­
concile bank statements, 
record transactions, and 
handle 2000 transactions 
per month. It offers a fore­
casting module, graphic 
capabilities, and one-key 
English-language com­
mands. The Home Ac­
countant's printout func­
tion, which can be used for 
writing checks or orga­
nizing data for readouts, 
works with most dot­
matrix and daisy-wheel 
printers. 

The Home Accountant 
runs on MS-DOS using MS­
BASIC . The suggested price 
is $ 150. Contact Continen­
tal Software, I 1223 South 
Hindry Ave., Los Angeles, 
CA 90045, (213) 417-
8031. 
Circle 6 J 9 on inquiry card. 

Moon Hopper 
Features Graphics, 
Sound, and Colors 
Moon Hopper from 

Computerware is an ar­
cade-type game for the 
Radio Shack TRS-80 Color 
Computer and the TDP-
100. While on test ma­
neuvers of the new Moon 
Hopper space exploration 
vehicle, you are attacked 
by a swarm of aliens. To 
reach the next moon base, 
you must hop and roll over 
craters and rocks while 



blasting the attackers with 
your phasers. Graphics 
andsound complete this 
adventure. 

Moon Hopper requires 
32K bytes of memory. It's 
available on floppy disk or 
cassette for 529.95 and 
S;Z4 .95, respectively. Order 
it qirectly from Computer­
ware, Suite 102, 4403 
Manchester Ave., POB 
668, Encinitas, CA 92024, 
(619) 436-3512. 
Circle 620 on inquiry card. 

Accounting Control 
for Rainbow 

Tf-)e Business Account­
ing Control Systems (BACS) 
for Digital Equipment Cor­
poration's Rainbow 100 is 
marketed by American 
Business Systems. BACS 
modules for the Rainbow 
are single-user programs 
running under CP/M-86. 
BACS provides you with in­
teractive menus, extensive 
error checking, full opera­
tor prompting, and the 
ability to display reports on 
screen. The five-module 
series comprises order en­
try/inventory control, ac­
counts receivable, ac­
counts payable, payroll, 
and general ledger pro­
grams. BACS is written in 
RM COBOL. 

Minimum hardware re­
quirements are 64K bytes 
of memory, a 24-/ine by 
80-character screen, and a 
132-co/umn printer. Fur­
ther information is available 
from American Business 
Systems Inc.. 3 Littleton 
Rd ., Westford, MA 01886, 
(617) 692-2600. 
Circle 621 on inquiry card. 

What's Ne1M? _ 

COMMUNICATIONS 

Compact Datasets 
Micom's Micro400 Local distance private circuits. It's 

Dataset Models 430 and available for 595. For fur-
43 I connect terminals and 
computers in a local en­
vironment. Intended for 
use on a college campus or 
within a building, these 
devices provide full-duplex 
asynchronous communi­
cations for up to 3 miles at 
9600 bps (bits per second) . 
The Model 430 can cover 
more than I mile at 19,200 
bps. They plug directly into 
an RS-232C interface and 
are powered by the host 
system. Both models are 
about the size of a package 
of cigarettes. 

The Model 430 Line 
Driver is designed for use 
on customer lines. It costs 
585 . The Model 431 Local 
Dataset is intended for 
operation on telephone 
company-supplied limited-

ther details, contact Micom 
Systems Inc.. 20 I 5 I Nord­
hoff St.. Chatsworth, CA 
91311. (213) 998-8844. 
Circle 622 on inquiry card. 

Software, Hard-Disk 
Create Network 

Link-Bos is an integrated 
hardware and software 
approach to networking. It 
provides the ability to link 
multiple users, computers, 
operating systems, and se­
lected applications pro­
grams through a hard-disk 
unit. Link-Bos software 
allows sharing of data with 
a mix or a match of such 
8-, 16-, or 32-bit computers 
as Radio Shack, Victor, and 
Zenith . Whe_n running any 

one of the more than 50 
Bos applications programs, 
all computers in the net­
work can simultaneously 
use the same data. Each 
single-user operating sys­
tem and software will 
work unchanged. 

Link-Bos parallels the 
operating system supplied 
with your system. All com­
puters in the network are 
connected to a common 
Winchester hard-disk unit 
that serves as the network 
storage area. Data and 
messages move between 
workstations through the 
Winchester unit. 

Bos application pro­
grams are available in ac­
countir.g, farming, time­
keeping and other areas. 
Complete details can be 
obtained from Aid Data Sys­
tems Inc.. Route 3 Center, 
POB 750, Millersville, MD 
21108, (301) 621-9494. 
Circle 623 on inquiry card. 

Telecommunications 
Distribution Network 

Business Computer Net­
work (BCN) is a telecom­
munications distribution 
system that provides access 
to existing databases and 
online services such as The 
Source, Dow Jones, and 
Western Union's Easy­
Link . Databases are ac­
cessed from a menu, and 
BCN automatically signs 
on the user. Point-to-point 
communications software 
that lets different brands of 
computers work together is 
one feature of this system. 
Software downloading, 
which lets users purchase 
software at reduced rates 
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What's New? 
directly from the BCN com­
puter center, is also avail­
able. Additional network 
services include electronic 
mail, an information sys­
tem, and an electronic 
magazine and newsletter. 

Currently, BCN does not 
charge subscriber fees. A 
minimum monthly charge 
of $ 5 covers operating ex-

penses and services. A free 
system disk and a system 
overview can be obtained 
by contacting the Business 
Computer Network, Suite 
1220, Gill Plaza, 9601 Mc­
Allister Freeway, San An­
tonio, TX 78216, (512) 
340-8201 . 
Circle 624 on inquiry card. 

Classroom Use possible 
with Two-Way Network 

The Network 216 and is 19,200 bits per second. 
the Monitor 16 are at the The Network 216 uses 
heart of the first network 
system designed for com­
plete two-way communi­
cations between a master 
station and its satellites. 
This system, created by 
Wolsten"s Computer De­
v.ices, is designed for any 
situation in which more 
than one computer is used 
at a given time, such as in a 
computer class. Uploading, 
downloading, and the abil~ 

ity to send information to a 
printer are provided. Com­
munication is both video 
and audio. A dedicated 
computer is not required . 

The Network 216 scans 
up to 16 active Atari com­
puters and requests if any 
action, say uploading or 
sending data to a printer, is 
required. It automatically 
proceeds from one com­
puter to another, skipping 
inactive units. Its data rate 
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Atari DOS and can handle 
up to four disk drives and a 
printer. 

The Monitor 16 expands 
and enhances the system . 
It can monitor any of the 
16 Ataris individually at the 
turn of the dial. When 
used with any television 
set the Monitor 16 can dis­
play the same video infor­
mation that is appearing 
on each computer. Audio 
communication is made 
possible through the use of 
a headset with an attached 
microphone. 

A hard-disk option will 
be available for the system. 
For additional information, 
contact Wolsten's Com­
puter Devices Inc. , 99 
Washington St. , Ea st 
Orange, NJ 07017, (201) 
678-0408. 
Circle 625 on inquiry card. 
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Integral IBM PC, XT Modem 
The Bizcomp PC:/ntelli- The PC:/ntellimodem is 

modem is an integral Bell marketed through a net-
212-compatible modem work of IBM dealers. Its 
for the IBM Personal Com- suggested list price is 
puter. It can communicate $499. Contact your local 
at 300 or 1200 bps (bits IBM dealer or write to In-
per second) and offers in- quiries Manager, Bizcomp 
tegrated voice and data Corp., POB 7498, Menlo 
capabilities . Its telephone Park, CA 94025 . 
handset permits program- Circle 626 on inquiry card. 
controlled switching be-
tween voice and data 
communications without 
requiring a redial. The 
handset. for example, can 
be used to monitor com­
munications or to supply 
voice and Touch-Tone in­
put under control of the 
Personal Computer. Stan­
dard features include auto­
dial. auto-repeat dial, and 
auto-answer. The PC:/n­
tellimodem comes with a 
menu-driven communica­
tions software package 
that provides more than 
50 commands and status 
checks. 

IE~E-488-to­
Ethernet Interface 
An interface bOc;lrd that 

connects computers with 
an IEEE-488 GP/B port to 
an Ethernet local-area net-
work has been announced 
by Xebec. VLSI technology 
is used in this board to 
carry out the physical and 
data-link control layers of 
the ISO Ethernet specifica­
tion . A dedicated micropro­
cessor provides high-level 
command protocols to the 



What's New? 
host system software. Un­
wanted receive packets are 
automatically discarded. 
Standard features include a 
2K-byte transmit buffer. 
two 2K-byte receive buf­
fers. automatic retransmis­
sion after collision. and an 
onboard encoder/decoder 
and transceiver. Software­
configurable partial multi­
cast address filtering is pro-

vided. and the board offers 
four software-specified ad­
dress reception modes. 
Other software features in­
clude a statistics mode and 
self-test and diagnostics. 
Full details are available 
from Xebec. 432 Lakeside 
Dr.. Sunnyvale. CA 94086. 
(408) 733-4200. 
Circle 627 on inquiry card. 

PC to HASP/RJE Communications System 
Persyst's DCP/88 Distrib- can function as a parallel 

uted Communications Pro- processor for program or 
cessor is an intergrated subroutine execution. 
hardware and software PC/HASP software sup-
system that permits IBM ports up to seven multi-
Personal Computer and PC leaved input and seven 
XT users to perform HASP/ output job streams concur-
RJE (Houston Automatic rently . As many as six 
Spooling Program/remote reader streams and six 
job-entry) . functions with print/punch streams can be 
IBM mainframes. Incorpo- initiated from the PC con-
rating an 8088 micropro- sole. Centronics- and Data-
cessor. the DCP/88 con- products-compatible 
trois all communications. printers up to 600 lines per 
sending and receiving data minute are supported. and 
simultaneously with pro- print data can be spooled 
gram execution on the Pc. to disk for off-line printing. 
It supports 64K bytes of Minimum system re-
dual-processor RAM and quirements are PC-DOS. 
can accommodate asyn- 64K bytes of memory. a 
chronous. bisynchronous. monochrome display. and 
HOLe. and SOLC line pro- a disk drive . The suggested 
tocols. The OCP/88 re- price is $ 1690; quantity dis-
quires a single card slot and counts are offered. Contact 

Personal Systems Technol­
ogy Inc.. Suite A. I 580 I 
Rockfield Blvd .. INine. CA 
92714. (714) 859-8871. 
Circle 628 on inquiry card. 
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Amdisk-V Drives 
Plug-compatlble 
with Industry 

Standard 
Amdek Corporation's 

half-height double-density 
double-sided Amdisk-V 
floppy-disk drives are plug­
compatible with industry­
standard 5 V4-inch drives. 
Designed for original 
equipment manufacturer 
applications. the drives of­
fer industry-compatible 
data-transfer rates. record­
ing formats. and disk rota­
tion speeds. They are said 
to offer a high random-ac­
cess speed as a result of a 
head mechanism built with 

a steel-belt access device 
and ceramic magnetic 
heads. 

Full specifications and 
pricing information are 
available from Amdek 
Corp .. 2201 Lively Blvd .. 
Elk Grove Village. IL 
60007. (312) :364-1180. 
Circle 629 on inquiry card. 

Recording Technique 
Boosts Storage 

Sunol Systems' CONUS­
compatible mass-storage 
system uses a Run-Length 
Limited Coding technique 
that is said to provide up to 
50% more storage than 
common Winchester disk 
units. For example. a 12c 
megabyte Winchester disk 
after formatting has 10 
megabytes of usable stor­
age. Using the same 12-
megabyte design and the 
coding technique. the 
Sunol unit is claimed to pro­
vide 14 megabytes of 
storage. 

Sunol drives have a data 
transfer rate of 7500 bits 
per second and feature a 
status display with current 
track. head. and sector lo­
cations. More than 23 dif­
ferent host adapters for 
such microcomputers as 
Apple and Victor are avail­
able. 

Options include multi­
plexer and the Omninet lo­
cal-area network. Contact 
Sunol Systems. 1072 Ser­
pentine Lane. Pleasariton. 
CA 94566. (415) 484-
3322. 
Circle 630 on inquiry card. 
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Large-Capacity a-inch Fixed Disk 

An 8-inch Winchester 
fixed-disk drive, the 0-1100 
from Disctron can store 
11 1.5 megabytes of for­
matted data . System hard­
ware includes mini Win­
chester heads, plated 
media, linear voice coil, 
and closed-loop servo posi­
tioning. Data is carried on 
four thin-film fixed disks, 
with each surface storing 

Cartridge Tape 
System for IBM PC 
A cartridge tape subsys­

tem for the IBM Personal 
Computer is available from 
Alloy Computer Products. 
The compact PC -Backup 
cartridge drive is a 4-track, 
6400-bpi unit that can han­
dle 13.4-megabytes of data 
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15.9 megabytes of data. 
The average access time is 
35 milliseconds. In manu­
facturer quantities, the 
0-1100 is 51735. Data 
sheets are available from 
from Disctron Inc.. I 70 I 
McCarthy Blvd., Milpitas, 
CA 95035, (408) 946-
6692. 
Circle 63 J on inquiry card. 

per 450 feet of tape or 16.5 
megabytes of data on the 
555 cartridge. It can serve 
as a medium for data stor­
age or retrieval or as an on­
site Winchester backup. 
PC-Backup comes with TIP 
(tape interchange program) 
software for controlling 
read, write, and dump 
operations. Utilities for cus­
tomizing drive operations 
are provided. 

PC-Backup costs 51995. 
For full details, contact 
Alloy Computer Products, 
12 Mercer Rd ., Natick, MA 
01760, (617) 655-3900. 
Circle 632 on inquiry card. 

Winchester 
Technology for DEC 

Professional 350 
Digital' s RD51 , a 

10-megabyte 5 V4 -inch 
Winchester disk, interfaces 
with the Professional 350. 
Its average access time is 
85 ms (milliseconds) ; 
average rotational latency 
is 8.33 ms. RD5 1 character-

50- or 80-foot tapes, and 
selectable data rates rang­
ing from 1 50 to 9600 bits 
per second. 

In quantity, the MTL-I/ 
costs 5350. Further details 
are available from Braemar 
Computer Devices Inc.. 
1 1950 12th Ave. S, Burns­
ville, MN 55337, (612) 
890-5135. 

istics include 345 tracks per Circle 634 on inquiry card. 
inch with a density of 9074 
bits per inch and a peak 
data-transfer rate of 5000 PRINTERS 
bits per second. It 's 
organized with 1224 
tracks, each with 16 sec-
tors. RD51 has two data 
platters and four data sur­
faces . 

The drive alone costs 
51695. Pricing for com­
plete subsystems with con­
trollers is available by re­
quest. Contact Digital 
Equipment Corp., May­
nard, MA 01754. 
Circle 633 on inquiry card. 

Portable Minicassette 
Program Loader 

The MTL-Il is a portable, 
minica ssette program 
loader from Braemar Com­
puter Devices. Intended as 
an I/O device for RS-232C 
applications, the MTL -II can 
store and retrieve approxi­
mately 244K bytes of data 
on a single cassette. This 
unit reads and writes ANSI­
compatible tape for loading 
programs or remotely col­
lected data through a stan­
dard RS-232C port. Light­
emitting diodes provide 
status line and error indica­
tion. Other features include 
a membrane keyboard for 
control commands, an in­
tegral tape deck that uses 

Printers for 
Commodore 64 

and VIC-20 
Cardco produces the 

Cardprinter/LO I , a letter­
quality daisywheel printer 
for the Commodore 64 and 
the V/C-20. It runs at 14 
characters per second (cps) 
and provides boldface, 
shadow, and underline 
printing in normal or pro­
portional spacing modes of 
10, I 2, or 15 characters per 
inch. Options include trac­
tor and cut-sheet feeders 
and a keyboard for direct 
printing. The suggested re­
tail price is 5599.95. 

The Cardprinter/DM 1 is 
also available from Cardco. 
This dot-matrix impact 
printer can print 40 col­
umns of text on 3-inch­
wide adding-machine fOil 
paper. Full Commodore 
graphics, 50-cps operation, 
and high-resolution dot-ad­
dressable graphics are fea­
tured.ltcosts 5149.95. For 
complete specifications, 
contact Cardco Inc. , 313 
Mathewson Ave. , Wichita, 
KS 672 1 4, (316) 267-6525 . 
Circle 635 on inquiry card. 
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Morrow Introduces 
Letter-Quality Printers 

Three letter-quality, 
daisywheel printers have 
been introduced by Mor­
row. The MP I 00, MP200, 
and MP300 offer Shannon 
text print speeds of 14, 20, 
or 3 I characters per sec­
ond, respectively. They 
operate with all Morrow 
computer systems, includ­
ing the Micro Decision and 
the Decision I. Bidirectional 
printing and noise levels 
below 65 decibels are stan­
dard. Word-process ing 
functions such as boldface, 
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underlining, centering, sub­
script and superscript are 
supported. Standard multi­
strike Silver-Reed ribbons 
are used. The MP200 and 
MP300, both 132-column 
printers, can automatically 
load single-sheet paper. 
The prices range from 
5595 to 5 I 195. Complete 
details are available from 
Morrow, 600 McCormick 
St., San Leandro, CA 
94577, (415) 430-1970. 
Circle 636 on inquiry card. 

Printer with a Personality 

Alphacom is marketing a 
40-column thermal printer 
targeted at the OEM . mar­
ket. The Alphacom 1842 
provides applications flexi­
bility through personality 
(i .e. , interface) modules 

that manage communica­
tions with the host com­
puter, generate characters, 
and determine the charac­
ter set and matrix. A 
4-pound unit featuring a 
single-chip microprocessor 

controller and an Olivetti 
print mechanism, the 1842 
is housed in an impact-re­
sistant case, measuring 
10 \12 by 7 \12 by 4 inches. It 
runs at 2 lines per second 
in either a graphics or char­
acter mode. 

With an interface mod­
ule, the single-unit price is 
5 199.50. Interface modules 
are ,available for Cen­
tronics, IEEE-488, and RS-
232C ports. Teletext and 
videotex versions are in 
production. For informa­
tion, contact Alphacom, 
2323 South Bascom Ave., 
Campbell , CA 95008, 
(408) 559-8000. 
Circle 637 on inquiry card. 

Low-Cost Letter­
Quality Printer 

The Transtar Model 130 
is advertised as the first 
daisy-wheel printer to pro­
vide letter-quality print and 
full word-processing func­
tions for less than 5900. 
Produced with users of IBM 
Pc. Apple, and Osborne 
computers in mind, the 
Model 130 is compatible 
with all word-processing 
software that uses Diablo 
routines. An auto-load fea­
ture lets you load cut-sheet 
paper to one of four 
switch-selectable positions 
designed for most com­
mon printing functions . 
Fully formed characters are 
printed, bidirectionally, at 
18 cps (characters per sec­
ond) Shannon text rating; 
the maximum speed is 20 
cps. Cartridge ribbons are 
available in cloth or single­
or multistrike Mylar film, 
and 96-character plastic 
print wheels come in pica, 

elite, or proportional styles. 
Proportional spacing is sup­
ported if your word proces­
sor is so equipped. 

Two versions of the 
printer are offered. The 
Model 130P is an 8-bit 
Centronics-compatible par­
allel interface. It costs 5895. 
The Model I 30S works 
with RS-232C serial inter­
faces. It has a standard 
2K-byte print buffer and 
switch-selectable transmis­
sion rates ranging from 300 
to 2400 bits per second. 
The Model 130S supports 
the DTR busy protocol, 
with XON/XOFF and ETX/ 
ACK protocols under DIP 
switch control. The sug­
gested retail price is 5950. 
A bidirectional tractor-feed 
option lists for 5 149. For 
more details, contact Tran­
star, 2110 I 16th NE, POB 
C-96975, Bellevue, WA 
98009, (206) 454-9250. 
Circle 638 on inquiry card. 

PERIPHERALS 

16/32-Bit Processor 
Boosts Apple's Speed 

The PDO II is said to in­
crease the Apple II/lie's 
computational speed from 
200 to 2000 percent. Pro­
duced by Enhancement 
Technology Corporation, 
the PDO II incorporates a 
16/32-bit MC68000 micro­
processor and 256K bytes 
of RAM and provides such 
productivity capabilities as 
multiple printer/communi­
cations buffering, pseudo­
disk functions, and track 
buffering. Most standard 
App/esoft BASIC programs 
are supported, as are ad­
vanced I 6/32-bit software, 
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Apple DOS 3.3, and the 
UCSD p-System interpreter. 

RAM memory expansion 
to 1 megabyte and Unix­
like operating systems are 
in the works. PD~ II costs 

- .-..... 
$ 1595. Contact Enhance­
ment Technology Corp., 
POB 1267, Pittsfield, MA 
01202, (413) 445-4219. 
Circle 639 on inquiry card. 

Microcomputer Vision System 
The Microneye vision 

system transmits images to 
your computer for mass 
storage of graphics displays 
and image analyses. Possi­
ble applications include 
robotics, security, and text 
recognition. It's capable of 
256 by 128 resolution and 
operating speeds of up to 

15 frames per second. 
Microneye is currently 
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available for the Apple II 
Plus and ile, IBM Personal 
Computer, Commodore 
64, and the Radio Shack 
TRS-80 Color Computer. It 
lists for $295 . For complete 
specifications , contact 
Micron Technology Inc., 
2805 East Columbia Rd ., 
Boise, 10 83706, (208) 
383-4050. 
Circle 640 on inquiry card. 

-
Telephone/TermincH 

Runs Two Lines 

The Displayphone is a 
two-line business tele­
phone combined with a 
7-inch terminal screen pro­
duced by Northern T ele­
com and distributed by 
May-Craft Information Sys­
tems. This device is de­
signed for accessing data­
bases such as The Source 
and Dow Jones, even 
while you're on another 
line. Displayphone pro­
vides an internal speaker/ 
phone, a call directory, call 
timer, an internal 300-bit­
per-second (bps) modem, 
and an electronic clock 

with time and date . The 
screen format is 24 lines by 
80 columns. Displayphone 
supports a separate printer 
and comes with an exter­
nal RS-232C data connec­
tor offering speeds of up to 
1200 bps. 

Further information on 
the Displayphone is avail­
able from May-Craft Infor­
mation Systems Inc., 4312 
Beltwood Parkway S, Dal­
las, TX 75234, (800) 
527-7456; in Texas, (214) 
392-3766. 
Circle 641 on inquiry card. 

16-Slt SMC-70 
Upgrade Offers 256K RAM 

Sony Microcomputer 
Products is marketing a 1 6-
bit upgrade for its SMC -70 
microcomputer. The Super­
charger converts the SMC-
70 into a 16-bit system 
carrying 256K bytes of on­
board RAM (random-ac­
cess read/write memory) . 
Based on Intel's 8086 
microprocessor operating 
at 5 MHz, the Supercharger 
is capable of supporting 
CP/M and MS-DOS concur­
rently. It measures 14% in-

ches wide by 6 ~ inches 
deep by 4% inches high . 
Changes to SMC -70 peri­
pherals are not required. 

Options available in­
clude an additional 512K 
bytes of RAM and an 8087 
floating-point mathematics 
processor. The Super­
charger costs less than 
$ J 000. Sony Microcom­
puter Products, Sony Dr., 
Park Ridge, NJ 07656. 
Circle 642 on inquiry card. 
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Computer Image Recorder 
Snaps Instant Photos 

The Polaroid Palette, an 
interactive film recorder, 
produces ' high-quality 35-
mm slides and instant 
photographs of computer 
graphics images in either 
black-and-white or color, 
Featuring a flat-faced, 
medium-resolution mono­
chrome video screen with 
a tricolor filter wheel, the 
Palette allows even mono­
chrome displays with 
graphics capabilities to pro­
duce color prints for pre­
sentations, displays, record 
keeping, or working copies. 
It connects to the com­
puter through black-and­
white video and RS-232C 
lines. It's supplied with in­
teractive software for 
matching exposure param­
eters to the film and allow­
ing the user to control color 
selection and location, The 
software also lets you 
transfer images from the 
display to the film without 
modification. 

Palette can be used with 
Apple II Plus, Apple lie, and 

IBM Personal Computers, 
Several graphics packages 
are supported, The sug­
gested retail price is 5 1300, 
including software, a 
35-mm camera back and 
an adapter plate, and 
transparency system hard­
ware. Further details are 
available from Polaroid, 
575 Technology Square, 
Cambridge, MA 02139, 
(617) 577-2000. 
Circle 644 on inquiry card. 

Elght-Color, 
High-Resolution 

RGB Monitor 
The Model SC-300 color­

display monitor is compat­
ible with Apple 111111. IBM 
PC, NEC, and other popu­
lar computers. A 13-inch 
red/green/blue high-resolu­
tion monitor, the SC-300 
offers a display format of 
80 characters by 25 lines in 
a 5- by 7-dot grid. Key 

specifications include eight 
colors plus intensity (total 
16 COlors), a digital ampli­
fier video circuit and a 
center resolution of 700 
dots (minimum) . 

The SC-300 monitor 
costs 5899. Complete tech­
nical specifications are 
available from Sakata 
U,S.A. Corp., 651 Bonnie 
Lane, Elk Grove Village, IL 
60007, (800) 323-6647; in 
Illinois, (312) 593-3211 , 
Circle 645 on inquiry card. 

SYSTEMS 

Concurrent 
Processing 

The Xerox 16/8 Profes­
sional Computer combines 
16- and 8-bit microproces­
sors for concurrent process­
ing of two tasks. The 16-bit 
operating systems are 
CP/M-86 and MS-DOS; 
CP/M-80 handles the 8-bit 
work. The 16-bit Intel 8086 . 
processor provides 128K 
bytes (expandable to 256K 
bytes) of user memory, 
while the 8-bit Zilog Z80A 
has 64K bytes , Standard 
features include a 12-inch 
black-and-white display 
with a 24 by 80 format 
two serial and two parallel 
ports, and a low-profile 
keyboard with 12 user-de­
finable keys, 6 system func­
tion keys, a I O-key numeric 
keypad, cursor keys, and a 
Help key. Video attributes 
such as blinking characters, 
high and low intensity, in­
verse video, and graphics 
are provided, Storage op­
tions, which can be 
tailored to specific needs, 
include two single-or ' 

double-sided 5 \14 - or 8-inch 
floppy-disk drives and a 
10-megabyte fixed-disk 
drive that comes with a 
double-sided 8-inch disk 
drive. 

Two letter-quality Diablo 
printers, 5- or 10-slot ex­
panSion modules, Ethernet 
network communications, 
and a variety of applica­
tions software are available 
as options. Prices begin at 
53395; quantity discounts 
are offered, Contact Xerox, 
Office Products Division, 
1341 West Mockingbird 
Lane, Dallas, TX 75247 . 
Circle 646 on inquiry card, 

Automated Language 
System 

ALPS, Automated Lan­
guage Processing Systems, 
is a multilingual translator 
and authoring workstation 
capable of seNing as a mas­
ter station in a network or 
as a stand-alone unit. The 
basic ALPS word processor 
lets you work in more than 
100 Roman-alphabet-based 
languages and offers con­
tinually accessible diction­
ary-bUilding and lookup 
capabilities . This system 
features multiple-window 
80- and 130-column dis­
play screens, a letter-quality 
multilingual printer, and 
multilingual keyboards. 
Floppy-disk and hard-disk 
storage capacities range 
from 10 to 300 megabytes. 
Network and telecommu­
nications capabilities permit 
access to term banks and 
terminology-exchange net­
works. 
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A full range of optional 

integrated writing aids, 
multiple unit configura­
tions, and financial soft­
ware are available. For 

complete details, contact 
ALPS, 190 West 800 
North, Provo, UT 8460 I , 
(801) 375-0090. 
Circle 647 on inquiry card. 

Single-Board 6809 Computer 

Th e 6809 Control compatible with all Wintek 
Module from Wintek Cor- I/O modules. 
poration is designed for 
such applications as 
dedicated control, protocol 
conversion, and robotics. 
This system comes with a 
watchdog timer, real-time 
clock, two RS-232C ports, 
four parallel ports with 
handshaking, and up to 
64K bytes of RAM and 
EPROM. It's built on an 
industry-standard 4 V2 - by 
6 V2 -inch card, and it's 
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Options include addi­
tional ROM or CMOS RAM 
memory modules and 
6809 development soft­
ware. Prices begin at 5245; 
quantity discounts are 
available. A manual alone 
costs S5. For full details, 
contact Wintek Corp. , 
180 I South St.. Lafayette, 
IN 47904, (317) 742-8428. 
Circle 649 on inquiry card. 

16K-Byte Computer for Less Than S80 

The Timex/Sinclair 1500, 
a 16K-byte computer, has 
black-and-white graphics 
capabilities, a 40-key type­
writer-like keyboard, and 
the ability to use either 
standard audio cassettes or 
mini-ca rtridge software. 
Other features include 22 
graphics and 22 special­
character keys, Extended 

BASIC and compatibility 
with software and periph­
erals available for the 
TS 1 000. RAM memory is 
expandable to 32K bytes. 

The suggested retail 
price is 579.95. Contact 
Timex Computer Corp., 
Middlebury, CT 06762. 
Circle 650 on inquiry card. 

System Expands for Multiple Users 

Cromemco's CS-3A series 
of general-purpose micro­
computers offers multiuser, 
multitasking capabi lities. 
The basic CS-3A comes 
with a Z80A, 64K bytes of 
memory, two slim line 8-
inch Tandon disk drives 
with a total of 2.4 mega­
bytes of storage, and 
CROMIX and COOS oper­
ating systems. 

System expandability be­
gins with a 21-slot back­
plane and a line of bus­
compatib le board prod­
ucts. A dual-processor op­
tion couples the Z80A with 
the 68000 microprocessor. 
Other hardware available 
includes up to 4 megabytes 
of user memory and 21 
megabytes of fixed-disk 
Winchester storage. Soft-

ware options such as error 
checking and correcting 
memory and a multiuser, 
multitasking operating sys­
tem are offered. C LISP, 
FORTRAN, COBOL, Pascal, 
BASIC RPG-II , and RATFOR 
are supported. When 
equipped with dual proces­
sors, the CS-3A can run 
FORTRAN-77 and Level II 
COBOL. 

The basic CS-3A system 
costs 56995 . The dual-pro­
cessor version with 256K 
bytes of memory is 57995 . 
Full specifications are 
available from Cromemco 
Inc. , 280 Bernardo Ave. , 
POB 7400, Mountain 
View, CA 94039, (415) 
964-7400. 
Circle 651 on inquiry card. 
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Color Computer for Beginners 

The Radio Shack TRS-80 
Micro Color Computer 
Model MC-I 0 is targeted at 
first-time computer users. A 
4K-byte machine that's 
software-compatible with 
Color BASIC the MC-I 0 of­
fers low-resolution graph­
ics, keyword input using 
two keystrokes, and text 
and graphics displays in a 
32-character by 16-/ine for­
mat. For expansion, serial 
and cassette ports are pro­
vided. The MC-IO con­
nects to standard color or 

black-and-white televisions 
through its built-in RF 
modulator. 

A plug-in 16K-byte 
memory-expansion mod­
ule will soon be available . 
With a manual and moni­
tor-connection cables, the 
MC-IO costs 5119.95. For 
more information, contact 
your local Radio Shack 
Computer Center or Radio 
Shack, 1800 One Tandy 
Center, Fort Worth, TX 
76102 . 
Circle 652 on inquiry card. 

Software Library Comes Standard 

The Multiplan electronic 
spreadsheet, the Wordstar 
3.3 word processor, Mail­
merge 3.3, CBAS/C CP/M 
Plus, a VT-IOO terminal 
emulation package, and 
Digital Research's GSS­
Graph graphics package 
and the GSX-80 graphics­
device driver comprise the 
software library supplied 
with the Visual 1050 Per­
sonal Computer. System 
hardware is made up of 
two 400K-byte floppy-disk 
drives, 96K bytes of RAM. a 
high-resolution (640 by 

300), bit-mapped mono­
chrome display, a de­
tached 93-key keyboard, 
and printer, modem, and 
Winchester disk-expansion 
ports. 

A plug-in, dual-port serial 
card, 64K bytes of mem­
ory, and a 5-megabyte 
hard-disk are available as 
options. The Visual 1050 
lists for 52695. For more in­
formation, contact Visual 
Technology Inc" 540 Main 
St.. Tewksbury, MA 01876, 
(617) 851-5000. 
Circle 653 on inquiry card. 

. 
IBM PC Look-Alike 
The Sanyo MBC 550 is a 

16-bi IBM Personal Com­
puter look-alike. Standard 
features include an 8088 
microprocessor, 128K 
bytes of memory, a 160K­
byte floppy-disk drive, color 
graphics capabilities, and a 
Centronics-type printer 
port. Supplied softwClre in­
cludes .<:;anyo BASIc:, utili­
ties, a word processor, and 
diagnostics. MS-DOS, an 
8087 mathematics proces­
sor, 320K to 640K bytes of 
disk storage, monochrome 
or color monitors, and an 
extra I 28K bytes of mem­
ory are some of the options 
available. 

Prices for the MBC 550 
begin at 5995. Contact 
Sanyo Business Systems 
Corp., 51 Joseph St ., 
Moonachie, NJ 07074, 
(201) 440-9300. 
Circle 654 on inquiry lard . 

16-Bit Computer 
Suited for Home and 

Bw,iness 
A 16-bit desktop com­

put~r, the Toshiba noo is 
designed for personal and 
business use. This machine 
has an 8088 processor, 
192K bytes of memory, a 
103-key detached key­
board, three video inter­
faces, a serial RS-232C port, 
and a Centronics-com­
patible parallel port. Three 
display monitors are of­
fered : a J 2-inch green 
screen, an 8-color 14-inch 
version, and a 14-inch dis­
play with J 6 colors avail­
able from a palette of 256. 
Each ti/t-and-swivel moni­
tor has a dot-addressable 
resolution of 640 by 500. 

Mass storage is provided 
by one or two slimline 
5 !/.; -inch double-density, 
double-sided floppy-disk 
drives, each with a cap­
acity of 640K bytes. MS­
DOS and T-BASIC 16 are 
standard, and CP/M-86 
and CBAS/C-86 are avail­
able as options. RAM mem­
ory is expandable to 512K 
bytes. For full details, con­
tact Toshiba America Inc.. 
Information Systems Divi­
sion, 2441 Michelle Dr. , 
Tustin, CA 92680, (714) 
730-5000. 
Circle 655 on inquiry card. 

FOREIGN 

Adjustable Computer 
Tables 

Emmein B. V . is export­
ing computer terminal and 
keyboard tables with elec­
tronically controlled height 
adjustments. Each high­
grade steel table has two 
independently adjustable 
leaves that permit the key­
board and terminal to be 
raised or lowered. Lifting 
systems are concealed be­
hind a panel, and each 
table comes with a cable 
duct for the terminal's 
cables and power supply. 

Three models, each with 
a different adjustment 
method, are offered: the 
electronic model permits 
recording of the desired 
height for automatic ad­
justments; the push-button 
model uses electric 
motors and screw drives; 
and the mechanical model 
adjusts each leaf using 
balanced weights. 

Sides leaves are available 
for each table . For informa-
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tion, write to the Consulate 
General of the Nether­
lands, Economic Section 
6a2/82, One Rockefeller 

Plaza, New York, NY 
10020. 
Circle 656 on inquiry card. 

Vision Systems 
Digithurst Ltd. sells two 

vision systems for micro­
computer applications 
ranging from education to 
artificial intelligence. The 
Microsight 1 is a CCTV­
based unit that uses a 
Micro Eye camera interface 
to send 8-bit digitized video 
images to a computer. The 
Microsight 2, based on a 
solid-state camera, employs 
a 128 by 128 ClD sensor to 
capture an image and a 
high-speed interface to 
pass the image back to the 
computer either as 8-bit 
digital video or as threshold 
video. 

Both systems use a com­
mand processor and disk 
110 and camera-control 
routines. Other software 
permits interactive adjust­
ments of camera settings 
and display of facsimile and 
binary images. A boun­
dary/edge detection pro­
gram is included. The 
Microsight 1 costs £499 . 
The Microsight 2 is £ 199. 
Contact Digithurst Ltd ., 
Leaden Hill, Orwell, Roys­
ton, Hertsfordshire SG8 
SOH, England; tel : (0223) 
208926. 
Circle 657 on inquiry card. 

P-system for IBM PC 

Network Consulting has 
configured a version of the 
UCSD Pascal p-System for 
the IBM Personal Com­
puter. Purported to run 
one to five times faster 
than its competition, this 
system features a rewritten 
8088 interpreter and float­
ing-point programs that 
manipulate real numbers. 
Its long-integer support is 
said to be three to five 
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times faster than previous 
systems. 

Dealer prices begin at 
5845. Benchmarks and 
marketing information are 
available from Network 
Consulting Inc. , Suite 1 10, 
Discovery Park (Willingdon 
Site), 3700 Gilmore Way, 
Burnaby, British Columbia 
V5G 4M I, Canada, (604) 
430-3466. 
Circle 658 on inquiry card. 

Joystick Port for VIC 
MF J Electro Enterprises 

offers Commodore VIC-20 
users an add-on port for a 
second joystick for pro­
gramming and running 
two-player games. Pro­
gramming instructions and 
a sample two-player game 
on cassette are provided in 
this 521.50 package. Con­
tact MF J Electro Enter­
prises, POB 13076, Kanata, 
Ontario, K2K 1 X3 Canada, 
(613) 592-2962. 
Circle 659 on inquiry card. 

Graphics Display 
Terminal 

Nippon Computer Com­
pany's NJC-M 1212 graph­
ics display terminal is suit­
able for business graphics 
and graphics information 
retrieval. Standard features 
include a 12-inch green 
screen, 640- by 486-dot 
resolution, I-microsecond 
per dot high-speed draw­
ing, three communications 
ports, and a Tektronix 
4010/4014 emulator. The 
complete package is pro­
vided with a graphics pro­
cessor, communications 
software, and a keyboard. 

The list price is 52600. 
Contact Nippon Computer 
Co. Ltd. , Naito Building, 
Nihonbashi Hamacho 
2-25-1, Chuo-ku, Tokyo 
103, Japan; tel : 
03-669-3066; Telex : 
0-2523475. 
Circle 660 on inquiry card. 

MISCELLANEOUS 

RS-232C Switch and 
Indicating Adapter 
Bejed's Model BJ-1208 

EIA Mini-Switch provides 
manual switching be­
tween many RS-232C de­
vices, such as a modem or 
computer. Common leads 
2, 3, 4, 5, 6, 8, and 20 are 
switched, while I, 7, and 
10 are hard-wired through. 
Its non locking push button 
changes color when oper­
ated. In single units, the 
BJ-1208 costs 598, in­
cluding mounting hard­
ware. 

Also available from Bejed 
is the Model BJ-1218 In­
dicating Adapter. Its LEOs 
provide the status informa­
tion on RS-232C data leads 
2, 3, 4, 5, 6, 8, and 20. All 
other leads are carried 
through without indica­
tion . The Model BJ-1218 is 
offered in two versions for 
different connector ar­
rangements. Either model 
costs 535. 

Ouantity discounts on 
these devices are offered. 
For more information, con­
tact Bejed Inc., 4824 North­
east 42nd, Portland, OR 
97218, (503) 281-8153. 
Circle 661 on inquiry card, 
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Colored-Coded Disks Aid Filing 

Colored disks from 
Cenna Technology help 
you file. code. and identify 
your programs. Five dif­
ferent colors are supplied 
with each 10-pack: red. 
orange. yellow. green. and 
blue. Other color combina­
tions are available on re­
quest. The disk cartridge 
material is high-quality 
Homopolymer PVc. Sin­
gle-sided. double-sided. 
and quad-density 5 V4 - and 
8-inch disks are offered. 

The suggested end-user 
price for a IO-pack of sin­
gle-sided 5 V4 -inch disks is 
534.95. Dealer pricing is 
available. Contact Cenna 
Technology Inc.. 183 Cot-

tage Ave.. Sandy. UT 
84070. (801) 261 -1600. 
Circle 662 on inquiry card. 

Bulk EPROM Eraser 
Works In Minutes 
The Memorase C-25 

erases up to 25 EPROMs in 
10 minutes. It comes with 

a filtered viewport. high­
intensity grid lamp. 60-
minute timer for simplified 
exposure settings. and a 
safety interlock. In single 
units. the C-25 costs 5395 . ./ 
A desktop version capable 
of erasing I to 8 EPROMs. 
the Model DE-4 costs ap­
proximately 578. Volume 
discounts are available . 
Contact UVP Inc.. 5100 
Walnut Grove Ave .. POB 
I 501 . San Gabriel. CA 
91778. (213) 285-3123 . 
Circle 663 on inquiry card. 

Terminals Upgraded 
to CP/M Systems 

The Microfit Instant 
Computer upgrades your 
Televideo or Lear Siegler 
terminal into a CP/M sys­
tem. Mierofit is a single­
board 64K-byte computer 
using a Z80A processor 
and offering two RS-232C 
ports. a Centronics parallel 
interface. and a floppy-disk 
controller for up to four 
5 V4 - or 8-inch disk drives. 
Storage capacities range 
from 200K bytes to 5 
megabytes. 

Mierofit will convert 
Televideo Models 910. 
912. 920. 925. and 950 
terminals and Lear Siegler 
Models ADM-3A and 
ADM-5 . It costs $ 1595. 
which includes CP/M and 
dual 720K-byte double­
sided floppy-disk drives. 
Full details are available 
from Data Systems Market­
ing. 5710 Ruffin Rd .. San 
Diego. CA 92123. (800) 
854-2684; in California. 
(800) 532-3717 . 
Circle 664 on inquiry card. 

Joystick for the 
Apple and IBM PC 
The Mach III joystick 

from Hayes Products is 
connector-compatible with 
Apple II/lle and IBM Per­
sonal Computers. It fea­
tures a gimble with spring 
centering or free-floating in 
any or all four X, Y coor­
dinates. which provides an 
arm alignment with 360 0 

movement. Fire control 
buttons are located on the 
deck of the control unit 
and on the end of the joy­
stick. 

For the Apple II. the 
Mach III costs 549.95 . The 
Apple lie and IBM Personal 
Computer version is priced 
55 higher. Contact Hayes 
Products. 1558 Osasge St. . 
San Marcos. CA 92069. 
(714) 744-8546. 
Circle 665 on inquiry card. 

Synthesizer Creates 
Stereo Effect 

The Stereo Composer is 
a music-synthesis system 
for the Radio Shack Color 
Computer and the TDP-
100 from Speech Systems. 
Stereo Composer comes 
with software that lets you 
program four voices with a 
seven-octave range. Of the 
four voices. two are di-
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rected toward two sepa­
rate channels, creating a 
stereophonic effect. Dot­
ted, double-dotted, eighth, 
quarter, and standard 
triplet notes are supported. 
Voices can be moved be­
tween speakers, and music 
can be played at any tem­
po in any key. Tempo and 
key can be changed as the 
music is playing. System 
hardware features in­
dividual 8-bit D/A (digital­
to-analog) converters to 
drive two audio power 
amplifiers which, in turn, 
run a pair of loudspeakers. 
Output can be connected 
to a home stereo system 
for greater stereo effect. 

The Stereo Composer 
costs $ 119.95 . It's available 
from Speech Systems, 38 
West 255 Deerpath Rd., 
Batavia, IL 60510, (312) 
879-6880. 
Circle 666 on inquiry card. 

PrInter Traveling 
Cases 

Travelmaster's line of 
printer carrying cases fea­
tures blow-molded double­
wall construction, luggage­
style handles, and locking 
latches. Cases are available 
for Epson Microlines, 
Okidata ML-80 series, C. 
Itoh Prowriter, and NEC 
80-character printers. Sug­
gested retail prices range 
from 579.95 to 594.95. For 
more information, contact 
Southern Case Inc. , Travel­
master Division, 2315 
Laurelbrook St ., POB 
28147, Raleigh, NC 27611, 
(800) 334-0551 ; in North 
Carolina, (919) 821 -0877. 
Circle 667 on inquiry card. 
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What's New? 

Programmable Robot 
Lifts More Than 1 Pound 

The Microbot Alpha, a 
self-contained, program­
mable robot can lift pay­
loads of up to 1 \12 pounds. 
Alpha 's arm, which has an 
18-inch reach, offers such 
motions as 330 0 base rota­
tion, 1400 shoulder and 
elbow bends, 360 0 wrist 
rolls, and 180 0 wrist pitch. 
A cable-operated mechani­
cal gripper uses timing belts 
coupled with metal pulleys 
to transmit the torque of 
stepper motors. Operating 
speeds as high as 20 inches 
per second are achievable, 
and Alpha can be pro­
grammed for acceleration 
and deceleration modes. Its 
repeatable position accu­
racy is plus or minus 
twenty-thousandths of an 
inch. An onboard com­
puter can be set to retain 
227 working positions. In 
addition, Alpha can be pro­
grarr1med with other com­
puters through an RS-232C 

asynchronous serial inter­
face using a proprietary 
programming language. It 
includes 4K bytes of 
EPROM and EEPROM and 
1 K bytes of RAM. 

In single units, the Alpha 
robot costs 58500. More 
information is available 
from Microbot Inc., 435-H 
Ravendale Dr. , Mountain 
View, CA 94043, (415) 
968-8911. 
Circle 668 on inquiry card. 

Prlntwheel CleanIng 
System 

Your printwheel's plastic 
and metal spokes and type­
face crevices can be safely 
cleaned with the Copy­
source Printwheel Clean­
ing Kit. Spill-free wands are 
used to dispense 0.6 milli-

liters of a cleaning solvent 
that eliminates plastic glaze 
and dissolves caked mag­
netic dust ink, and dirt. 

Each self-contained 
Copysource kit contains 10 
wands, 10 lint-free dry 
wipes, a cleaning station, 
and a tray. A single kit is 
512.95 . A case (10 kits) 
costs 589.50. To order, 
contact Chope-Stevens 
Paper Co. . Department 
202, 1800 18th St.. Detroit 
MI 48216. (313) 237-0300. 
Circle 669 on inquiry card. 

RS-232C DevIces Aid 
ConnectIons 

The Jaxon Division of 
RVR Systems markets two 
interconnection aids for RS-
232C devices . The Owl in­
serts into any RS-232C port 
and indicates whether the 
device type is DTE (ter­
minal) or DCE (modem) . If 
left in line, the Owl in­
dicates data transfers. 

When inserted between 
RS-232C lines, the LBS- 1 
loopback switch lets you 
connect DTE to DTE. DCE 
to DCE. or DTE to DCE. 
Each connector operates 
LBS- 1 , except pins 2 and 3. 
It comes with descriptions 
of DATA. CONTROL and 
TIMING lines. 

These devices do not re­
quire power, nor will they 
load lines. The Owl costs 
539.95. LBS-l is 529 .95 . 
Both prices include ship­
ping and handling originat­
ing from Jaxon, RVR Sys­
tems, POB 265, Dewitt, 
NY 13214. 
Circle 670 on inquiry card. 



What's New? 

Automatic Ribbon Relnker 

The Mac Inker from 
Computer Friends auto­
matically reinks ribbons for 
any printer. Users merely 
load their ribbon cartridge, 
and Mac Inker metes out 
the correct amount of ink, 
evenly distributing it across 
the ribbon . 

Mac Inker is available 

.' .. -~ 
• 

- r :c-': · ..... 

with multicolored inks and 
with cartridge-loading sta­
tions for most current 
printers. It costs $ 54.95. 
For full details, contact 
Computer Friends, 100 
Northwest 86th Ave ., 
Portland, OR 97229, (503) 
297-2321 . 
Circle 671 on inquiry card. 

RS-232C Cable Offers 
a Handshake to Any Peripheral 

The SC821 Smart Cable 
from 10 Technologies is an 
intelligent RS-232C inter­
face cable that can hook 
any computer to any peri­
pheral with the flip of a 
single switch. This device is 
designed with onboard 
logic circuitry that deter­
mines which RS-232C in­
terface lines are used by a 
computer and a peripheral, 
and it adjusts the hand-

shaking signals according­
ly. This eliminates the need 
for breakout boxes, cable 
redesign, and inventories 
of custom cables. Possible 
applications include system 
integration and field ser­
vice. 

The SC821 connects all 
the handshaking lines in a 
specific application in addi­
tion to CTS, DTS, DTR, and 
DSR. It functions at data 

rates of up to 19,200 bits 
per second. In the event of 
a hardware or software 
problem, the SC821 's in­
dicator lights point out the 
device that is disabling the 
data transfer. The cable is 
transparent to data rate, 
word length, and error and 
data codes. It costs $ 245 
and can be ordered from 
10 Technologies Inc., Suite 
308, I 181 I Northeast First 
St.. Bellevue, WA 98005, 
(206) 451-0232. 
Circle 672 on inquiry card. 

Disk Storage 
Containers 

Diskfiles provide efficient 
disk storage for up to 125 
floppy disks. Disk compart­
ments are separated by 
removable inserts, and five 
color-coded tab dividers 
are provided. The unit 
features dimensions similar 
to most disk drives and a 
dark, see-through acrylic 
finish . 

Diskus Jr., which holds 
75 disks, costs $39.95. 
Holding up to 125 disks, 
Diskfiles costs $59.95 . An 
8-inch version capable of 
handling I 15 disks is 
$79.95. Add $3 .75 ship-

ping and handling to each 
order. Contact Diskus 
Products, 6003 Bandini 
Blvd ., Los Angeles, CA 
90040, (213) 726-3088. 
Circle 673 on inquiry card. 

Stand Lifts PC for 
Stowing Keyboard 

Safely 
The P. C. Stand lifts the 

IBM Personal Computer so 
that you can safely stash 
the keyboard under the 
unit. The P. C. Stand 
allows the keyboard cable 
to be efficiently routed 
under the system, or it can 
be used for positioning the 
monitor at a more comfort­
able viewing height. This 
welded steel unit is finished 
to complement the IBM's 
color and texture . It 
measures 22 inches wide 
by 3 inches high by 14 in­
ches deep. The suggested 
price is $34.95, plus $2 
shipping and handling . 
The P. C. Stand can be 
ordered from Personal 
Computer Accessories, 
4456 Partridge Court, San 
Jose, CA 95121, (408) 
578-7798 .• 
Circle 674 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 products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form . We 
openly solicit releases and photos from manufacturers and sup­
pliers to this marketplace. TIle information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica­
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product qua lity or company performance. 
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Vitabasli 
Flexible Diskettes 

6 Year Warranty - 100% Certified 

DELIVERED PRICES 
5114" $175 BULK 

$1! SINGLES/DE SSSD 
SINGLE OENSITY each l00JCue 
ca TPI W/HUB RING White Erweioge 

Puh" 10 ~t Soli PIIC;~ W/HUBR1NG 

5114" $210 BULK $1!a~h SINGLE SlOE SSDD 
DOUBLE DENSITY each lOO/C ..... 
48 TPI W/HU9 RING Whit,Envelope 

PllckedIO".tS,/lPllcIr. W/HUBAING 

5114" $310 BULK 
$2~~h OOUBLESIOE DSDD 

DOUBLE DENSITY each l 00/C.,.. 
White EnvelOPe "8 TPI W/ HU8 RING 

Fleked 10 per Soli Pad W/HUBRING 

Free shipping in con tinental USA Call tor 
quantity discounts. We accept money orders, 

certified checks, VISA and MasterCard. Personal 
checks accepted, but take two weeks to clear bank 

N.D. add 4%. 

~N 
Software Serv.cesN 

1326 - 251h SI. S., Suile D 
Fargo, N D 58103 

1-800-MEGA-BIT 

Circle 384 on InquirY card. 

AUGUST SPECIALS 

dBASE II 

WORDSTAR 

MICROSOFT 

LIST SALE 

700 465 
495 345 

BASIC COMPILER 

ZORK I, II , or III 

AMDEK COLOR I 

EPSON FX BO 

EPSClN MX 1 00 

395 
40 

379 
699 
849 

305 
28 

319 
615 
695 

DISKETIES 5 Yo " SSDb 22 
P.O. BOX 64844 

DALLAS, TX 75206 
1·800-527-7127 

IN TEXAS 1-214-525-3230 

PRICES GOOD THROUGH 08/ 31 /83 

Please Include 3 % for Shipping (minimum $2 .OOJ . 
or 5% for 81ue Label (minimum $3 .00J . 

In Texas Add 5% Sales Tax 
MASTERCARD. VISA, 

CHECK (Allpw 10 OaysJ . or COO (Add . $2 .001. 

Circle 127 on Inquiry card. 

8" DISKETTI!S ALSO AY'~LJ'''I.~ ... -. 

TOPQUAUTY 

5'1" DISKETTES 
SPECIFY SOFT. 10 or 16 SECTORS 

• ""abash SI10 SI50 SI100 
SSDD (M 13A411"x"') ---'2"'3'"'.000;--'1:-:1"'2"".00"""-;;2"'18"".00 
DSDD(M14A411X) 30.00 146.00 286.00 

• ~~4~ta-;;2""2."'00'---;1"'06::-:. 00:;;;-""2;-;1""0."'00 
DSDD (CDC1244·00) 30.50 147.00 290.00 

• 3M scotch---;;;;c;;;;---;-;= 
SSDD (3M 744D·0) 22.00 109.00 
DSDD (3M 745·0) 31.00 150.00 

213.00 
295.00 

• v.rbaUm,..".,,=-=-;v;-.....-;;..-;;;.....-;:;-;;-c;v 
SSDD (MD525·01·181 58) 25.20 124.00 245.00 
DSDD (MD550·01·18188) 36.50 180.00 355.00 

• max.II=c"..".--;:;;c;;;:---;~=---:::;= SSDD (MAX·MD·1M) 28.95 140.00 270.00 
DSDD (MAX·MDZ·DM) 39.00 192.00 380.00 • CIy_n _________ _ 
SSDD (DYS 104·10) 36.00 177.00 350.00 
DSDD(DYS 104·2Dt 41 .00 ~2.00 ~~~. 

CALL TOLL FREE 1II&B24-7888 
(VISA, M.C, coo. ORDERS ONLy) ~ts-r::E'f:' 

eiegt!j,itlL. _ 
• CHECKS M.O., VISA • . ~n.I.lm1.tet:J. 

M.C.-AOD $2.00 SHIP . 
• CA. RESIDENTS ADD 

6% SALES TAX 
• SURCHARGE ON ORDERS 

SHIPPED OUTSIDE USA <~Ited .iII __ • 
D •• ler Inquiries I. 

Circle 118 on Inquiry car<f-

Connects any two 
RS-232 devices in any 

pattern. Temporary or permanent. Comes 
complete with ten plug· in jumper wires. 
Wiring Adapter just $Z4.95 . 
plus $1 .75 for postage and 
handling, (IL res. ada 5% 
sales tax); we accept MC, 
Visa, and Purchase Orders '. 
from rated firms. Get FREE 
illustrated catalog of 
interface and monitoring 
equipment. 

B&B elel:tranil:5 
P.O. Box 475 B • Mendota, IL 61342 

Phone (815) 539·5827 

Circle 41 on Inquiry card, 

SMITH-CORONA TP-1 

• Serial Or 
Parallel Interface 

• Microprocessor Electronics 

Order Toll Free: 
Free Shipping 8479 

1-800-531-5475 (Oulside Of Texas) 
(512) 250-1523 (In Tex~s) 

=CompuAdd Corp. 

13010 Research Blvd., Suite 101 
Austin, Texas 78750 

Circle 83 on Inquiry card. 

5%" DISK DRIVES 
TAN DON 

* TIM 100·1 
Single Sided, 40 TRK, 
Single Or Double Density .. 

* TM 100·2 

.... $17900 

Free Shipping 

Double Sided. 40 TRKlSide 
Single Or Double Density . . ........ $24900 

CDC * 9409 
Double Sided , 40 TRKlSide 
Single Or Double Density . 

Free Shipping 

.... $24900 

Free Shipping 
OrrlSf Toll Free 

1·800·531·5475 (OutSide Of Texas) 
(512) 250·1523 (In Texas) 

" II We Can 'I Ship The Nexl Working Day. 
We Won 'I Take The Order. " 

MaslerCard * VISA * Check 
Texas Residenls Add 5% Sales Tax. 

~CompuAdd Corp 

13010 Research Blvd., Suite 101 
Austin, Texas 78750 

Circle 84 on Inquiry card. 

MC6BDDD 

MACHINE COOE TRANSLATOR 
(DISASSEMBLER) 

CROSS ASSEMBLER 

fORTRAN Source Programs on 

• M.gnetic T.pe (800 or 1600 BPI) 

• Diskette (SS/ SO Ind. Std.) 

Easy Inst.ililation on <lny System 
with FORTRAN Compiler 

INSTRUCTIONS . nd 
EXAMPLE RUNS 

$149.95 EACH 

lames M. Coin & Associates 
P.O. Box 270340 
0.11 .. , Tx 7S227 

Circle 75 on Inquiry card. 
,·0. 

C/UNIX
tnl 

$4.00.'Ch 

• C Language and the UNIX
CIft 

Library Functions detailed in a 
pocket sized booklet. $4.00 each, S I 0 
for 3, or $3 each for 10 or more . 

• C Language Reference Card 
52.50 each, 54 for 2, 51.75 each for 10 
or more. 

• UNIXCIft Command Summary 
also available. 

UNlX ,m is a Iradem.rk of Belf Leboratories. 

sse 
P.O . Box 806 

Mercer Island, WA 98040 
VISA/MasterCard orders call 

12061 323-8751 

Circle 388 on Inquiry card. 

TRUE 16 BIT PROCESSING 
rllCRo 

SaUTlo1p 
~IJC 

:- - - I 

-.. ," ~ - ,.... . 
" 

Z8001 Mfcroproce .. or (upgrldlble 10 Z8003) 
• 2 Kx16 Eprom with Monitor Program 
· (E1Rom optional) 

• 16 Vec tored Interrupts 

• Full IEEE· 696 (5100) Compliance 

• All Z8OO1 Features available 

• Satiety backup li me 01 day clock 

• Requires RAM capable of word transfers 

• CP/M8000 Commg Soon 

' Model M8000 CPU Board $42500 

' Model MBOOO EE with PRom $50000 
Memory Mllnagemcnl Companion Card avaIlable lId Quarll:! 1983 
'6monlhirmlledwarranly 

NEWII 
2 S.rlal l 2 Parall.1 110 card 

• 2 Async serial ports 

• 1 Cent ronics paral lel pori 

• 1 General purpose parallel pori 

• 3 16 bit counter/ l imers 

• Uses Zllog 853118536 
Introductory Price $22500 

To Order: aaI11-800-821 -8858, In NM, 1-505-523-0975 or writ.: 

MICRO SOLVTIONS INC. 
Suite 191 B - 160l:! EI Paieo Rd, - L •• Crucee, NM 88001 
Include Ck., .M.O. 0' u .. Me,,,, C. rd 0' VI ... /riM re,. edd • . S .. tax. 

Circle 264 on Inquiry card. 



Circle 372 on Inquiry card. 

CHECK SUNTRONICS NEW LOW PRICES 5-100 Products 

AFDC-1 Floppy Disk Drive Controller .. . $8995 

Runs DOS 3.3 w ith any standard Shugart com­
patible 5%" Disk Drive. (2 Drives Each Card) 

ASCII KEYBOARD A&T .. . . ...•... . $89°° 
Plug in compatible with Apple II, has shiftlock, 
underscore, [ I and back slash characters. 

Apple Prototype Board. 
Double Sided glass w ith 
gold plated Apple and 
General Purpose termin­
als. Contains matrix of 17 
x 63 solder plated donuts 

on .15" x .1" spacing. Great for 14, 16, and 24 pin IC's. 
SUN-722 ... . ..... . .... . .. . ............ . . .. 12.99 
Apprate PROM Blaster . .......... . ..... . .. 119.00 
"ALS" SO Column Card ........ .. ... ...... 159.00 
"ALS" Z-CARD (ZSO CPU) .............. .. . 149.00 

Genera I Products 
Mitsubishi Disk Drives, 5'1." and S" Slim 

5v." Thin DSDD 40 Track ........ .. . .. . ... 310.00 
S" Thin DSDD 77 Track ... . . . ...... . .. .. .. 450.00 

General Products- cont. 
Video Monitors 

• SAMWOO GREEN 9" 1SMHz .. .. .. .... . . $115.00 
SAMWOO AMBER 9" 1SMHz .......... . . 119.00 
SAMWOO GREEN 12" 12MHz . . .. .. .... . . 124.00 
SAMWOO AMBER 12" 12MHz ....... . . .. 127.00 
Composi te video 1/0 . 750 lines resolution. 75110K ohm 
impedance. Note : PleaseaddS7.50 shippingandhandling 
for the video monitors. 

Assembled Connectors and Cables 
Centronics Type Cable Assemblies 36 pin flat cable 
w ith male to male or male to female connectors. 

4 ft .-$24.95 6 ft.-$27.95 
RS232 Cable Assemblies 25 pin flat cable with male 
to male or male to female connectors. 

5 ft .-$29.95 10 ft .-$35.95 

Assemble Your Own Cables 
Ribbon Card Edge IDS 
Coble Connector Socket 

Cond. Pricalft. Price Pri .. 
20 $0.50 52.46 $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 Con nector 
IDS DB-25S Co nnector 

Super Sale 
PIN 
2716 1450nS) 
2732 1450nS) 
2532 (450nS) 
2764 (28 pin) 

8·24 
3.S0 
4.15 
5.95 
9.95 

25up 
3.55 
3.98 
5.95 
9.95 

PIN 
6116P-3 (150nS) 
2114L-2 (200nS) 
4164 
ZSOA CPU 

Header 
(w/wl 
Pri •• 

$4.24 
4.68 
5.25 
5.95 
6.20 
... $5.95 
.. $6.25 

8·24 
6.10 
1.62 
Call 
4.99 

2Sup 
5.75 
1.62 
Call 
4.99 

--- --~------

it <- . 

it " , 
, j " 

• ! , l' )' ..... "';" 

I '~~ • 

. $155°0 64KSM A& T without RAM . . ...... . . 
64KSM A&T with 64k RAM (32-6116's) . ... . . 339.00 

S-loo Board Uses 6MHz 6116's. 'nA max. power, Bank 
Select plus Extended Addressin g all ow fo r mult i· 
memory board set·up. 4 independant 16K Blocks make 
easy use with multi·user systems. Any 2K RAM may be 

. replaced by 271 6 EPROM . 

SBC-SSO ZSOA CPU, A&T . . . ..... . ... .. . . . $195.00 
SBC-SSO Z80A CPU, Kit. .... . .. . ........... 175.00 

4MHz Z80A CPU boards with Seria llParaliel Ports 
UFDC·l Floppy Controller, A&T .. .. 245.00 
UFDC-l Floppy Contro lle r. Kit . . ................ 225.00 

The UFDC-1 Floppy Controller uses the WD1795 chip 
which runs either and/o r 8"/51J4" Disk Drives. 

CLOCK CALENDAR A&T.. ................. 115.00 
CLOCK CALENDAR Kit . ...... . .... . .. .. . . . . 95.00 

This S· 100 Clock Calendar Board has 4 interrupts, Tim e, 
Day of Week and Battery Backup. 

S-100 Prototype Board. 
. Double Sided glass with 

gold plated, numbered 
S-100 terminals. Matrix of 
25 x 7S solder plated do­
nuts on .1 5" x .1" spacing. 
Locations for headers and 

regulators. Great for 14, 16, and 24 pin IC's. 
SUN-721 . ... . . .... . . . . . . . .. .. ... . . . .. . .. .. 17.S5 
Mother Boards & Card Cages 
SLOTS Bar. lid KIT A & T wlCAGE 

6 $12.00 $34.00 $49.00 $74.00 
8 16.00 45.00 70.00 105.00 

12 22.00 65.00 100.00 140.00 

.;Jr/i= 
== SUNTRONICS CO., INC. CAUFORNIA 213-644-1149 

(for Tech Info and Ca lif. orders) 

. 10MHz, No termination. Mother Board and Ca rd Cage 
include power indicator, reset and provisions fo r w iri ng 
pow er supply and muffin fan . 

OUTSIDE CALIFORNIA TOLL FREE 1-800-421-5775 
(Order Desk Only) 

W 
12621 Crenshaw Blvd .• Hawthorne. CA 90250 

M.U Order-Minimum Order : $10. Send Check or Money Order to: P.O. BOX 1957 Dept B, HAWTHORNE, CA 90250.Visa or 
MasterCard (please include expiration date). Add $2.00 postage and handling for first 3 pounds plus .50 for each additional 
pound 10 your order. Cal ifo rnia residents add 6% sa les t8X. 

STORE HOURS: MON.·FR t. 
SATUROAY 

. 40 track 
, Full compat. 

$335~O w/contrl. 
$285~O w/o contrl. 

SUPER 3.5ampPOWER SU~lY 
for APPLE ~ $ 88 ,DO 

Diskette Storage BOX 
5 ~ . : 8' ~1n' >5/ : In.) 51 

$2 .50ea. $10.00: .3.50 $15.00 

Circle 109 on Inquiry card. 

9:00am to 6:00pm 
10:Q08m to 5:00pm 

MONITORS {t {t 
ZENITH ~ ZVM-121 

12in. 15MHz.lGREEN Phos. 
1_l!i94Po tr 

BMC=*fBM-12NU 
12in.18 MHz. IGREEN Phos. 
Non- GIa,., Sc~ 
L .. l!i114PO~ 

BMC*BM1401RGB 
13in. «RGB» COLOR 
with Apple interface!! 
1-$ 

Diskette 

74LS 
74LSOO " 74LS02 " 14l503 " 14LS04 " 74LS05 '0 
14Lsoe " 14LS09 " 74L510 " 74LSI I '0 
74LS12 '9 
701LSI3 
74LS14 " t4LS15 '9 
14LS20 " 74Ls;?1 '0 
74LS22 " 74LS26 26 
74LS21 
74 L5;?8 ,. 
74LS30 " 74LS32 .27 
7 4L ~33 " 14L531 '0 
14LS38 
74LS'2 
"LS48 " 74L549 " 74LS5 1 " 14LS54 " 
74S 
"500 '0 
74502 '0 
74503 '0 
74504 '0 
74$05 '0 
74$08 '0 
74509 " 14510 " 74511 " 74515 " 14S;?0 " 74522 " 74SJO '0 

EPROMS 
ItO;? '9' 
2108 '9' 

I.e. 

COMPONENTS LI NEAR 

lM300H J5 
14LS55 " 14L5139 '0 74L SI 94 " 14LS;?99 '" LM30lN '0 74L s73 J5 74LS145 74LS195 " NLs323 '" LM30lH 
701LS74 JS 74 LS 141 , " 74 LS196 " 74LS352 '0' LM307H " 74LSt5 " 14lS148 '" 14lS197 " 74LSJ53 , 0' LM308AN '" '4LS76 " 74LSI 51 " 14lS221 " 74lS365 " LM309K '" 14 LS78 " 74LS1 5J '0 74lS;?40 " 74LS366 " LlA3 10 '" 14LS83 " 14L SI 54 '" 74LS;?41 " 74LS367 LM311 '0 
74L S85 60 14LS155 " 74LS;?42 14LS368 " LM311K '" 74LS86 " 74L S156 " 14LS24J '25 74LS313 90 LM3 18H '" 74LS90 " 74LS151 55 14LS244 85 74LS374 9' LM322 '" lo1LS91 85 74LS 158 65 74LS2ol5 '" 74LS315 " LMJ:>JK '9' 74LS92 '0 14LS160 69 74LS247 "0 74LSJ77 9' LMJ:>4 " to1LS9J '0 14LS161 " 74LS248 "0 74LSJ78 9' LM3J9 99 14LS95 65 74lS16;? 69 74lS249 "0 7415379 "0 lMJ48 '" 74LS96 " 74L S163 " 74lS251 " 14LS386 " LMJ58 " 74LS I07 " 74LSI64 " 74lS25J " 14 LSJ90 '" LMJaO "0 14LS109 .3' 14LS165 " 74LS251 '0 14LSJ9J '" lM381 , ., 
74LS112 .3' 74L S166 , " 74LS258 " 74LS395 '" LM386 "0 74LSI13 " 14LS 168 >5, 74L5;?59 1.25 14LS399 1.25 LM531 '" 74LSllo1 ." 74 L5 169 1.55 74LS;?60 55 74LS490 1.15 

LM555 " 14LSI22 .,' 74LS 170 , " 14LS286 " 74LS62J '" 14LSI23 ., 14L S11J 14 LS213 74LS668 '" 
LM5!.>6 "0 

14lS125 74lS114 74LS219 " 74LS669 lM558 ,., 
74LSI16 " 14LS175 ., 74LS280 , ., 7415610 '" 

LM565 9' 
T4LSI32 " 14LSI81 1.95 74L S283 " 7US683 '" 

LM566 '" "LSI J3 .5!i 74L5190 .9 74L $290 9' HLS685 '" LM703 " 74LS136 ,. T4LSI91 .9 74LS293 ., 
7~LS687 "0 

LM709 '0 
74L51J7 ." 14LS19;? " 74LS295 " 14LS783 16.95 LM7IO " 74LS138 '0 74LS19J 14LS298 " 

LM711 '9 
LM720 , " 
LM723 " lM7J3 9' 
LM741·a " 745J;? ' 0 14S1J8 ., 14S194 '" 745280 '" LM74IN· 14 " 74537 ., 745140 '0 745195 , 25 7'5287 '" LM741H " 74538 ., 145 15 1 9' 745201 .'0 74S;?8a '" LM747 " 711 550 " 745 157 " 745;?40 1.95 745289 59' LM775 2S 

7455 1 25 745 158 9' 145241 1.95 745299 59' 1330 "0 
74564 " 745161 1.15 745244 '" 745313 ' " IJ49 '" 74565 " 745163 ,,, 745251 ., 745374 ,., 1350 '" 74574 '0 745114 9' 745253 ., 74S387 >90 

1358 '" 74585 '" 745175 9' 145;?51 ., 145454 "0 IJ72 '9' 74586 " 745182 '" 145258 ., 7454 71 or, 
1458 " 74 5112 ., 745188 '" 745260 " 14S472 '" 1488 ., 

74S1;?4 ;?50 745189 '9' 745275 1;?95 145474 '" 1489 " 74513 2 
1496 ., 
1889 , 55 
4501 , '0 

J .;?5 2132 495 ;?5J2 825 <!764 1250 4558 

8000 

8038 ;?55 B21;? 8;?51A 5.15 8155 '9' 8<!79 8.50 

"Wabash " (2vol.) Master 8080A 3.75 820;? 2450 8224 8255 8748·8 22.50 
80a5A 8.50 

S!,t 81lCh ~49.95 6500·6800 
6502 59' 6.00 6.25 6810 '9' 6845 1250 6852 '25 

SS/~D $17. 50 $20.00 SOCKETS 6522 6" 6a02 '" 6821 ]00 6847 1195 6a60 9'0 
6532 1025 6809 1250 6840 1050 6a50 3.25 

SO • " SSIOD 27.40 30.40 
a 1011.20 l80 10/5.30 ,. 1011.30 

1015 .70 ,. 1011.40 zaocpu '" Z80PIO '9' Z80ACPU 6 00 zaOAPIO 625 zaoslo 1550 

34.90 
>010.70 10 1()IUlO z80eTC '9' Z80SIOl2 1;?5C! Z80ACTC .'0 

DS/SD " """.10 '" 0'2.70 
1Ot12.70 22 1012.70 
10113.70 .. 1012.70 RAMS 4116·150NS a1l3.95 

DS/DO 32fJO 37.40 lIYM.70 2a 03.00 
;?016'200NS 4102102 8S211 4l ·2 '" 

4 164·;?OONS 625 
1CY11.70 .., 1013.'" 2 10 1 1952111 2.95 4116·200NS 8111 .95 4164' 150N$ '" wi~ -

BYIl! A ...... tl913 521 



NEW REPLACEMENT 

RIBBON CARTRIDGES 

LABELS 
$12.00/5000 

STOCK #10350-1 15/16"x3W' x 1 wide. 
While-pressure sensitive-pin feed -

4 V4" carrier. packed 5000 per box. 
Add $2.50 per box handling/shipping. 
COMPLETE LINE OF OTHER 

TERMS: MIN. ORDER $12 .00. 
VISA & Me (add 4 %), c h eck or mon ey ord er. 

C.O.D.'s a dd $2 .00. C A res idents add Sa les Tax. 

~(: ........ /' COMPUTER 
,J-J W SUPPLY CO. 

25422 TRABUCO RD. SUITE #200A 
EL . 768-0370 

Circle 345 on Inquiry card. 

PROGRAMMABLE 
COMMUNICATIONS 

TRANSLATOR 
THE PCT-le0 IS A CONFIGURABLE IN-LINE 
RS-232 PROTOCOL AND DATA TRANSLATOR. 
THE PCT -109 CAN PROV I DE: 

• TERMINAL OR PRINTER EMULATION 
• DEC OR IBM SYSTEM COMPATIBILITY 
• MACRO-FUNCTION KEYS 
• ·TYPE-AHEAD· AND DATA BUFFERING 
• BAUD RATE CONVERSION 
• HANDSHAKE PROTOCOL TRANSLATION 

(E.G. CTS/RTS, XON/XOfF) 

THE PCT-lee IS CONFIGURED USING A 
BUILT-IN COMMUNICATIONS TRANSLATION 
LANGUAGE. PROGRAMS CAN BE EASILY 
ENTERED & EDITED FROM ANY ASCI I DEVIC~ 

PCT-l00-PCB (PCB ONLy) .. .. . $ 289 
PCT-lee-A$M (PCB wi CASE) •• $ 339 
PCT -512-/00) (POWER SUPPLY). $ 59 

[ffi] d1Il ~ !l ~ 
METHOD SYSTEMS INCORPORATED 

19751 SOUTH LAKESHORE BOULEVARD 
EUCLID, OHIO 44119 

(216) 531-e4e4 

Circle 258 on Inquiry card. 

PHI NTER-STI LTS™ 

• SOLVE YOUR PAPER STORAGE PROBLEMS. 
Elevate your Epson MX-70/80 or MX-100 Printer. 

• Precision Machined - natural finish aluminum. 
• Tilted to Facilitate Viewing - soft rubber feet 
• Easy to Install - no tools required. 
MX-70/80 styie fits IBM. TI and HP PC DOT PTRS. 

. Give style and send $9.95 plus $2.00 P and H . . 

DATATEK INC. 
~ P.O. Box 5956 Dept. 400 E3 
- - Shreveport, LA. 71135 

(318) 868·2241 or 868·0068 til 10 pm CST 

Circle 133 on Inquiry card. 

FAST FILE, an applications 
program generator, actually 
develops finished, usable ap­
plication programs.in a matter 
of minutes. 
Simple to operate, FAST FILE 
can even be used by people 
who know very little about 
computers. No programming 
knowledge required! 

Do " In StyfieASr fiLE! 
w,lh 

DHD, Inc. 
7777 Leesburg Pike 
Falls Church, V A 22043 

(703) 55£Hl950 

Circle 135 on Inquiry card. 

WIREMASTER 

Whip your wire wrap 
and PC layoul 
problems wilh 
WIREMASTER 

WIREMASTER is a software tool for design, 
layout, and assembly of hardware. Your 
schematic is fed to WIREMASTER, which 
produces network maps, cross·references, 
wire and parts lists, and debug checklists. 
CHANGEMASTER keeps track of fixes and 
updales. PLOTBOARD and PRINT BOARD 
give pictures of the layout. Post·processors 
for wirewrap machines available. Runs on 
CP/M, MSDOS, UNIX, and VMS. $195. 

AFTERTHOUGHT ENGINEERING 7266 Court· 
ney Dr., San Diego, CA 92111 , (619)279·2868. 

Circle 115 on Inquiry card. 

C/-l/PS&OALE [] 
THE INFLATION FIGHTERsl 

4116 250n5 8 /1 9.501 00+ 1.05 ea. 
4116 200ns 811 10.00 100 + '1.05 u . 
4116150n5 8/111.50 100 + 61.2, ea. 
41161 20n5 8/'14.50 100+ ' J.SOea. 
41161 20n5 81115.50 100+ II .SOu. 
2 1 14l 3OOn5 8 /1 I 0 .50 
2114L 200ns 81t 12.00 

-4164 200ns '4.65 ea. 
'4164 150ns '5.10 u . 
'6116 150n5 .4.00 ea. 
'6116 200ns 13.85 ea, 
'6116LP 150ns '4.75 ea. 
• t 791 Disk Controller ' 20.00 

1777 Disk Conuoller ' 17.50 
ZaOA, Z80ACTC, ZOOA PIC $3.00 ea. 
8255 14.25 
2716·1 5V 350n5 8"4.25 ea. '5.00 ea. 
2716 5V 450ns 13.00 ea. 

'2732 5\' 4 50n5 U .8' u. 
'2532 5V 450ru 14.25 u. 
'2764 5V 300ns 28 pin ' 9.00 u. 
'2764 5V 24 pin CALL 
'2564 5V CALL 

"8087 CALL 
68000 CALL 

A llow up to 3 wks. ror personlll checks to dellr. Plcllse Include 
phone number. PriCf!:S subject to chllnge without notice. Shipping & 
Hllndllng for Chips $3 .50. FOB Bellevue, WA. for all else. Wilsh. 
re.s!denls IIdd 6.5% Sales Tn. 

CHIPS & DALE 1·206-451-9770 
10655 N.E. 4th St., Suite 400 
Bellevue, WA 98004 

Circle 88 on Inquiry card. 

COMPUTER SUPPLIES 

NEC $688 3500 
(NON-FLIP CARTRIDGE) 

EPSON $464 
MX70/MXBO 

EPSON $7 84 MX100 
MIN. ORDER 6 

LABELS • CONTINUOUS FORMS 
CALL TOLL fREE 1·800·248·2418 

IN N.Y. STATE (212) 967·3433/ 1700 
TERMS-VISA OR MC OR COD 

DEALER INQUIRIES INVITED 

WORLDWIDE COMPUTER SUPPLIES 
159 MAIN ST., 5.1., N.Y. 10307 

Circle 425 on Inquiry card. 

~ScotcIi W DISKETIES 

3M 
Call Toll-Free 

I-BOO-32B-DISC for prices and infor­
mation. Dealer inquiries invited . 
C .O.D. and charge cards accepted . 
All orders shipped from slock, within 24 
hours. Call 1011 FREE 

North Hills Corporation 
3564 Ro ll ing View Dr. 

Wh ite Bea r Lake. MN 5 5110 
1·800·328-DISC 

MN Call Collect 1-612-770·0485 

Bargain 
Boards™ 
Best prices around on 

(Gmpupro®) 

~28;FF 
Include 16.00 per board tor .hlpplng and handling. 

6331 Fairmount Ave. ""701 
EI Cerrito, Ca. 94530 
(415) 524-8352 



Circle 82 on inquiry card. 

Now You Can Afford Another 64K. • • 
COEX 64K S-100 CMOS STATIC RAM BOARD 
Specifications 

Especially when it's less than 
a half cent per bit! 

• Fu ll l' Stati c Operation 

• SuppOrtS 5- 100 IEEE-696 Standards 

• Uses Popular 2716 Pinout Type 
static RAMS's 

• Board Access Time Under 200nS 

• Gold Plated Contact Fingers for Low 
Contact Resistance and Long Life 

• Switch Selectab le Extended Address 
Lines fo r Up To 16 M-bytes FOR 

YOUR 

• 150nS RAMS Standa rd 

• Extreme Low Power Dissapation 
«500mA Typical) 

• Top 8K Mal' Be Switched Disabled 
and/or Inte rchangeable with 2716 

APPLE lIe 
• No Wait States Needed at 6.000MHz 

• High Quality FR-4 Type PC Board Type EPROM's 
COEX 64K Memo ry with built-in 80 

Column x 24 Lines Upper and Lower Case. 
• All Data, Status and Address Li nes 

Fully Buffe red 
Fully compatible with all Apple lIe Software. 

• Switch Selectable Phantom Li ne 
Uses Auxiliary Slot O. Gold edge fingers. Jumper 

Set-up fo r extended high resolution. Full 90 day warranty. 

only 829900 
Assembled & Tested only S 14900 

Assembled & tested 

"Have You Kissed Your Computer Lately" 

Components Express, Inc. r. ·· 'j , , -VISA' 

1380 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.O. , C.O.D. FOB Santa Ana. Calif. residents add 6% sales tax. 

MONITORS 
M OEK COLOR I Pl.US )1 9 . 9 5 
Mor.K VI DEO J OO ( CREES) 139 . 95 
AMDEK VIOEO )00 (AMBER) 149 . 95-
AMDEK VIDEO 110 ( GREEN ) 169 .)5 
AMDEIC. VIDEO )1 0 ( AMBER) 1&4.9~ 
AMDEK COLOR 11 61 9 .95 
AMDEK COLOR 111 369.95 
IJHC I)~ COLOR HONtTOR 299 .95 
8Me 13" RGB COt.OR - IBH 629.95 
COHREX 1)M COLOR W/SOUND 294.95 
COM REX 12 " HI - RES A.HBER 149 .95 
NEC 12" GREEN SCREW 154. 95 
Nte 12 " [ CONO GREEN 109 . 95 
NEC 12" LO-RES COLOR 299 . 95 
PRltlCE"J'ON C RArtti eS IIX-12 499 .95 
T A.X .... N 12" GREEN 1 14. 95 
TAlC AN 12M AMBER 119 . 95 
ZENITIl 12" GIU:EN 94 . 9 5 
US! 9" AMBER MONI TOR 129. 9 5 
US I 12" A: .. BEH MONI TOR 14 9 . 95 

MODEMS 
AtlCIICR I'UIRX I ( RS - 2 HI 79 . 95 
ANCHOR KA Rl( VII (1lS-:!32) 109. 9 5 
NOVATION J-CAT 104 . 95 
tlOVATtoN 212 Alft'O CAT 579 .95 
51'lARTCA1' 2 12 ( 1200 IIAUO) 4 29.9 5 
SMAR'\'HOOEM 300 lIAUD 19 4. 95 
5MARTHODEM 1200 BAUD 49 9 . 95 
SMARTMODEM 12 00 B - IlIM 44 9 . 95 

COMREX CR- l DAISY WHEEL 729.95 
DIABLO 63 0 R I 55 17 8 4.95 
EPSON FX-80 W/ TRACTOR LOWI! 
EPSON RX-80 LOW! I 
EPSON ~'X - IOO FIT LOW!! 
GEMINI 10 LOWI! 
GEMINI l OX LOW!! 
GEMINI 15 LOW! 1 
GEMIN I STX-80 LOW! I 
GORILLA HANANA PRINTER 189.95 
JUICI 6 100 PRINTER (P) 549.95 
MANNESMANN TALLY ,,", 160L 779.95 
MANNESHAHN TALLY MT1602 1289 . 95 
MAIINESMANN TALLY HT1802 1499.95 
NEC )550 SPINWRITER- IBM 1754.9 ') 
NEC 802l PRINTER 459.95 
OKIDATA 82A W/ GRAPHICS 449.95 
OKIOATA 83A W/GRAPHICS 699 . 95 
OKIOATA 8 4 P 1049.95 
OKIOATA 84S f129 . 95 
OKIOATA 92 494 . 95 
OKlOATA 9lP 929 . 95 
OKIOATA 9lS 994.95 
OLYMPIA TYPEWRITER/PRINT 8 19.95 
PRINTMASTER (DAISY) 1')49.95 
PROWIUTSR I PRINTER l44.95 
PRQWRITER II PRINTER 6 19.95 
C ITOH COLOR PRINT/PLOT 499.95 
C tTOIl 8600BP 979 . 95 
SMITII CORONA 1'P- l 659 . 95 
STARWIUTER DAISY WHEEL 1099 . 95 
'l'RANSTAR JI5 COLOR 449.95 
TRANSTAR IlO lecps 729.95 
TRANSTAR 140 40CPS 1229.95 
£PSON SERIAL (RS-232) 1)4.95 
C RAFlTTI CARD 84.95 
GRAPPLf.R ... 119.95 
MI CROBUFFER II 16K 194 . 95 
PKASO INTERFACE 129.95 
WIZARD BPO 16~ 129.95 
WIZARD SOB 16K 179.95 

OTHER PRINTERS AVAILABLE 

COMPUTERS 
COH.!",OOORE 64 2l9.95 
COMKODORE 1541 DRIVE 219.95 
"TARl 600XL $CIU.L 
ATARI 800KL SCALI. 
ATARl 800 39 9.95 - $100 - 5299 . 95 
ATARt 1200 514.95- $IOO " S414.95 
ATARI 1400XL $CALL 
ATARI 14 50 XLe S CALI. 
IBM PC" XT LOWI! 

COLUMBIA VP PORTABLE 2249 . 9 5 
COLUKBIA COHPLl"TE SYS. 2649.9 5 

IBM-PC COKPATtBLE SYSTEM 
128K, 2-os/ DD DRIVES, KEYBOARD 
AND COKPLETE SOF"TWARE PACKAGE 

CORVUS CONCEPT MC68000 54999 
256K, 8- FLOPPY DRIVE 

COMPLETE SOF"TWARE PACKAGE 
BI- DIRECTIONAL 8- 1/2Xl\ SCREEN 
CORVUS CQt.lC£PT 5 12 1(; S5895 

CORONA DESKTOP PC LOW I I 
IBM- PC COMPATI8LE SYSTEM 

128K 2-DS/00 DRIVES, KEYBOARD 
COMPLETE SOF"TWARE PACKAGE 

CORONA PORTABLE PC LOW! I 

EAGLE 11 64K SYSTEM 16 49.95 
EAGLE PC 128K SYSTEM 2249.95 

KA¥PRO II 1)99.95 
WITH COKPLETE SOn"WARE PACKAGE 

S ANYO MBC-IOOO 
S A."lYO PHC·20 
SANYO PltC- 25 
XEROX 820· 11 
NEC APC-tIOl 
NEC APC- 1I0 2 
NEC APC- HOl 
NEC APC- WPS I 
NEC APC-WPS2 

1579.95 
77.95 

149.95 
2899.00 
2495.00 
2995.00 
3749.00 
4995.00 
5695.00 

APPLE l I e NOW AVA I LABLE 

SYSCOH II 684 . 9 5 

FRANKLIN ACE 1000 W/COLOR LOWt t 
FRANt<.LIN ACE 1200 LOW! t 

ORANGE ... TWO ""/Z - 80 CPU 

S PlIC tAL S YSTDt PRICS t499.95 
OR.\HGK ... 'nJIO, 2 DIS K DRIVES, 
BUILT rH Z-80 cpu . SOrNARB . 
12- GRI:SN IClNI'l'OR • VlDD 
COKPATIBLI 80 COUJMN CARD . 

IU.SY-8 0 80 COL VI DtrO CARD 
PULLY VIDa COKPATIBLE 

WOUS WITH WOR06TAR. clBAS • • 
SUPBR-TDT-PRO, BASIC. CP/M. 
PASCAL. SPECIAL tNTRO PRICK 

$99,95 
41'11 DI MENS I O!I1 ORIVE.CTRI. 289. 95 
41'11 OIM.ENSlO~ DRIVE-ONLY 199.95 
"AYES MtCROMDDEM II 259. 95 
KENSINGTON SYSTEM SAVER 64 . 95 
RANA ELITE I W/CTRL-CARO l59.95 
RANA ELI T E II W/CTRI. 509 . 95 
RANA ELITE III W/CTRL 6 49.95 
SO"-TCARO ( Z-90 CARD) 234 .95 
MICRO-SCI A2 w/CTRL-CARD 3 19.95 

WE CARRY A PULL L INE 
OF II ARDWARE AND SOFTWARE 

FOR T il E APPLE 

DI SKETTES 
ELEPHANT DIStc:E'M'ES SS/SD 16 . 9 5 
ELEPIIANT DIStc:ETTES SS/DD 19.95 
ELEPHANT D I SKETTES OS/OO 25.95 

SOFTWARE 
APPLE 1/ 

ASCII EKPRESS PRO 
8PI GENERAL ACCOUNTING 
OATASTAR (R£Q Z- 80j 
d8ASE II (REO . Z-80) 
I NFOSTAR (REQ Z-80) 
REPORTSTAR ( REQ Z-80) 
SENSIBLE SPELLER 
SPEt.LSTAR (REO Z-80) 
SUP£RCALC I REQ Z- 80j 
SUPER- T EXT PRO 40/80 
vtSICALC ).3 
WORDSTAR W/APPLICARD 

IBM 

89.95 
294 . 95 
194.9') 
4 49.95 
l 19.95 
239.95 

8 4 . 9S 
164.95 
189 .95 
69 . 95 

174.95 
324.95 

LOTUS 1- 2-l LOW I ! 
8PJ PERSONAL ACCOUNTING 149.95 
QUAOLINK APPLE EMULATOR 489.95 
QU J CK CODE ( MS - OOS ) 209.95 
PIE WRI TER 139 . 95 
SMAitTCOM I I 8 9 .9') 
BASIC COMPILER 279 .9S 
MICROSOFT HOUSE 1)4.95 
PEACHTEKT 5000 SER . 9 2 5<) . 95 
SUPERCALC II 209.95 
VISICALC 2561<. 17',).95 

COMMODORE 6q 
CARDeO PARALLEL INTERFACE 64.9S 
CHOPLIf'TER 34.95 
COCO l7.95 
COHMOOORE RS-232 I/F 44.95 
OATA20 zao VIOEOPAI<. 2 24 . 95 
JUMP MA N 27.95 
GRIORUNNER 27 . 95 
PHAROH' S CURSE 24 . 95 
ROurmABOUT 2 1 . 95 
HESMDN 27.95 
ItoMETERM 17 .95 
WAY OUT 27.95 

TeRM S: W): ACCEPT AMERICAN EXPPO:SS. NO EXTRA CIIARGE FOR VISA/MASTERCARD , CASHIER' S CHECK, PERSONAL CHECI(; (ALLOW 2 WEEKS TO CLEAR). 
S HI PPI NG " HAN OLIHG: 5\ ($ ') MIN); APO Fro ALASKA HAWAII" MONITORS 5' (SIO MIN); FOREIGN ORDERS 15\ (SIS MIN). ALL ITEMS ARE NEW 
WI TH JoIAN ut' ACTURER' S WARRANTY. PRICES ARE SU8JECT TO AVAILAH I LITY' CHAN GE WITHOUT NOTlCE. PURCHASE ORDER H UST I NCLUOE CHECK. 
CALIfORNIA R£SIOENTS ADD 6 \ S ALES 'TAX. SEND $ 1 (GOOD TOWARD rlRST PURCHASE) ~'OR NEW FA.I.L CATALOG. 8. 1.8l 

APPLE COUNTRY, LTD. 

Call us ... we can help! 1·800·222·2602 
Circle 28 on Inquiry card. OR 1-800-555-1212 

Technical ASSistance, Order Status & California Calls (619) 765·0239 

P. O. BOX 1099 
2602 WASHINGTON 

JULIAN, CALIF. 92036 



DiscMaster 1 
Videodisc Interface 
• Enables computer control of laser 

videodisc players 
• Works with any mainframe, mini , or 

microcomputer 
• Standard RS-232C serial interface 
• No modification required to player or 

computer 
• Interactive playback for 'training , mar-

keting, exhibition, and data retrieval 
• All cables and connectors included 
• Price: $395 
New Media Graphics Corporation 
139 Main Street 
Cambridge, MA 02142 
617-547-4344 

Circle 287 on Inquiry card. 

, ANNIVERSARY 
CHRISTMAS SPECIAL 

oETAILS& OUR FREE PRICE LIST 
CALL, WRITE OR USE RIS# 

Circle 176 on Inquiry card. 

Verbatim@ 
Diskettes 

Top-quality Verbatim(!) Diskettes 
from Tech-Data. your complete 
supply and peripheral wholesaler. 
Dealers only. 

Call Toll Free 
1-800-237-8931. 

In Florida, call 
813-577-2794. 

Tech - Data Corporation 
325 1 Tech Drive North 
St. FL 33702 

Ctrcle 383 on tnqulry card. 

••• LOGICSIM .. .- • 

* Fur t'n~in l'C rin~ ...-ork slIuions 

CP/ M based 
professional 
logic 
simulal or 

* r ur f,:a lt--M rrll ). ruslom lind a ll otm.r Ie d('Sij! tl('rs * Fur d i l:i l ll l llo~""l'm t'fIl!iM'trs 

Nme logic SI ~les. aM!!)' 10 Simulate TTL/ NMQS/CMOS/ PMOS logk. ROM 's 
~nd RAM'5, Lhn»SlalC lind transrcr gUln, wircd-or'ed nodes, propagation 
de lays, spike and race u n :l l ~s i ~, expandable pill .number basc:d TI l. macro l ib r~ry 

plus numerous OI lier rC:l1ures make LOG ICSIM comparable 10 indu511Y 
slulldardsimulalols. 

Tr~ il no~ . &>nd us. S30 check for lOG I C:S I ~ 1 demo rop~ and 
UW'r's i\ l a nua l. 

P least spKiry 8" IBM 3740/ 5" APPLE II (13/ 16 SKIOr). c r / i\1 bast'd 
561{ 10 641{ ~ystems tArll LE's ~·ilh c r / 1\1 card ). Introductor)' price 5276, 

For more information, call 1408) 578-8096. Or 'llrlle: 
E/ l As..';OClATES, 5589 SllrertS( Dr" Sin JOW', CA 95123 

PI-'LE. CP/ M. LOGIC 5 1M a ,. ~ t .... dem.,,"kli of Appl 
ampul.,.. , D l qllol i Resea ,. ch and E ll ASSOCIATE 

Circle 154 on Inquiry card. 

IBM PC, APPLE, etc ... 
SHARING AND SWITCHING PROBLEMS? 

GILTRONIX HAS THE SOLUTION! 

i~!\ Any CPU 

--'" 
I 

1m - .. _. , 
S S ""--

~ 
Pnnler 1 Prmler 2 Modem or 

001 Matrix Leller Qualily Olher Pe flpheral 

MANUAL UNITS AUTOMATIC UNITS 
2- 6 Porls OR 2-7 POriS 

Seleclo-Swilch Aulo·Swilch 

Se flal{RS 2321/Parallel {Cenlro"'CSI 

LOW COST ADD-ONS FROM THE MAIN 
c": (') MANUFACTURER 

<:QGiltronix 
U'-l 3780 Fabian Way. Palo Allo . CA 94303 

415 493-1300 

Circle 181 on Inquiry card. 

Circle 190 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 299 on Inquiry card. 

-V/S4' 

DEALER INQUIRIES INVITED 

51/." Specify Soh 
:14 10 or 16 Seclors 

M 0525 1 side/dbl dens . 
MOSSO 2 sides/dbl dens . 
MoS77 1 side/quad 96lpi . 
MOSS7 2 sides/quad 961pi . 

8" Specify Soh or 32 Seclor 

pr icesl10 

.. $24.90 
. ... 35.00 

. .33.75 

.. 44.50 

Fo34·9000 1 side/sgl dens .... . . ..... 30.00 
F034-80oo 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 fo r our discount catalog, 

L YBEN COMPUTER SYSTEMS 
27204 Harper Ave .. SI. Clair Shores, MI 48081 

Phon~ : (313) 777-7780 

DATALIFE • THE NAME IS THE PROMISE 
THE WARRANTY IS THE PROOF 

Circle 243 on Inquiry card. 

RWL 
Relocatable 
Yhreaded 
Language 

$150 

RTL is a new language which re t ains the 
speed and extensibility of Forth but adds many 
addit ional advantages as a result of its more 
structured dictionary. N ames . code, and vari­
ables are all stored in separate areas (or easy 
generation o f headerless, romable code . All 
code is relocatable . RTL supports local var i­
ables, multitasking . redirected I/O , and even 
allows defin it ions to be changed ret roactively. 
All source code is included . Ver sio ns are cur­
rentl y available or under developm ent for 
68000. 6809 , 8080 . 280 , 8086 . 8088. and 
6502 . 

RTL Programming Aids 
10844 Deerwood SE 
Lowell, MI 4933 1 
(6 f 6) 89 7-56 72 

Circle 344 on Inquiry card, 



.IIIm... • • •••• " •• ~ ...... TM 

IBM PC·COMPLETE SYSTEM­
SPECIAL PRICE 
PC System includes 64K IBM PC with 320 KB Floppy 
Disk Drive, Controller, Color Graphics Card, Monitor 
. ................. . ..................... . . $2490 

DISK DRIVES FOR IBM PC 
Tandon 100-2 .................... . .......... $240 
Shugart 455-2 . .. . .................... . .. . ... $245 
Teac 55-B . ..... .. . . ..... . ....... .. . . ........ $255 

MONITORS 
NEC, DYNAX AMDEK ...••......... CALL 
PRINCETON GRAPHICS SYSTEMS 
Hi-Res Color .............. .. .. . ............ $490 

PRINTERS 
C·ITOH 
GX-JOO . . ......... $240 1550 .............. $690 
8510 . ............. $460 F-1O ... .... . ..... $1290 
F-1O ........................ . ... . . . ....... $1690 

OKIDATA 
82A ........ .. . ... $440 84A . . ...... . ..... $975 
83A .......... . ... $690 92A ... ........... $575 
93A . ... .............. ... ........ ........... $970 

BROTHER 
HR-1 .................. . ..... . ...... . . . ..... $750 
HR-1S . .......................... . . . ........ $570 

SMITH CORONA 
TP-1 ... . ... . . . ... ......... . . .............. . $520 

STAR MICRONICS 
Gemini 10 . .... .. ............ .. .......... ... $370 
Gemini 15 ............... ... ................ $540 

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 ... ,.~~ .. -.. 
•• 1. '-•• " •• Ir.II .. 

17141818·9100 
Circle 324 on Inquiry card. 

HARD DISKS FOR APPLE AND IBM 
DAVONG 
5 MB .. . .......... ... ........ . . .. ... ... .... $1450 
10 MB .. . ....... . .. . . .... ........ . ......... $1650 
15 MB ............ ..... ................... $2250 
MEMORY BOARDS 
TAVACORP. • 
TRUMPCARD 1 TM 

2S6K Ram ............ . ...... . . .... . .. . ..... $350 
TRUMPCARD2 
S12K RAM . .......... . .......... . ........... $550 
AST 
10 Plus. Five function Card ............. .. ... $199 
Combo Plus 4 function card. Fully pop. 2S6K . . $490 
Mega Plus. Fully pop. 512K ......•.. $990 
OUADRAM 
Quad Card. Fully pop. 2S6K ...... . .. . .... . . . $500 
BIG BLUE . ... . ................. . ......... $470 
HERCULES Graphics Card . . . .............. $490 
MAYNARD SANDSTAR SERIES 
FDC 5 114 & 8" ......................... . ... $220 
Multifunction Card . ... .. ......... . . . ......... $90 
Memory Card ............... . .............. $180 
Ad-On Memory Module ...... .... . . . . ... .. ... $90 
Parallel Port Module . . , .. . ................. . .. $70 
Serial Port Module .. . ............... . ..... .. . $90 
Clock Calendar Module ...... . . . . ... .. ....... $70 
Game Adapter Module ....................... $50 
DEC RAINBOW 100 
Complete system 64K PC, Keyboard, 7Wo Floppy Drives 
DSI DD, Monochrome Monitor . .......... . .. $2990 
APPLE 11+ 
Compatible Computer with 48K Disk Drive, Controller, 
and Monitor . ... . ............ . .... . .. . ...... $990 
DISK DRIVE FOR APPLE 
Slimline, or Standard . ... . ................... $250 
PERSONAL ACCOUNTANT Software for your 
Apple lIe and Apple 11 +. . . $190 
APPLE II. 
Computer System, Controller, Tvvo Disk Drives , 
Monitor ... . ........... ... ...... . ....... : . $1890 

631 E. Fi .. st St., Tustin, CA 92680 
PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 

APPLE is a trademark of Apple Computers. Inc. 
IBM is a trademark of IBM Corp. 

BYTE A\llUlt 1913 S2S 



• TeleVideo DEALERS 
• Fast Dump/Rastors 

ovar BOOk par disk ......... . . . . . ..... t80 
• Typa Ahaad with Print Seraan 

B4k Byta Type Buffar . ... . ............ taO 
• 3270 & 2780/3780 Bisync Communications 

from Phona 1 & Batach .. . .. . ... nOD a UOO 
• TurnoDOS for lUEVIDEO ...... Start II t225 
• BIOS & Formatting for a02H 

usa all 20 MB . . ................ . .. t150 
• a" Disk Drive for a02 Drive 

Hardwars & Softwars ....... . .. •. .. t1.1 00 
• RM Cobol for TurnoDDS 

Full Systam . ... ' . .... . ............. U25 
Run Tima . ....... . . . . .. . . ...... . .. t175 

• Standby Powar Systam 
200VA·400VA·aOOVA ....... AI low II U83 

CP/M'" is regislered Irademark 01 Digilal Research, Inc, 
TurboDOS is aregislered lrademark ol Soflware 2000, lnc. 

PLUS OTHER GOOD TELEVIDED STUFF! 

COGITATE, Inc. 
SPECIALISTS IN UNIOUE TELEVIOEO SOFTWARE 

24000 Telegraph Road, Southfield, MI48034 
(313) 352·2345 

VISA/MASTER CARD Aceepled 

Circle 74 on Inquiry card. 

$73.80* 

6800 MPU, serial I/ O, parallel I/O, RAM, 
EROM, 44·pln 4W' x 61'2" PCB 

EXPANSION MODUliS 
RAM, ROM, CMOS RAM/ ba"ery, analog 
I/ O, serial I/ O, parallel I/ O, counter/ 
IImer, 488 GPIB, EROM programmer, 
power fail detect/ power on reset 

----------, Winlek Corp 

\\'IN'I'lm 1801 South Street 
lolayette, IN 47904 _________ -' 317,742·8428 

Circle 423 on Inquiry card. 

SIBEC 51 

8051-Based 
Single-Board Computer with 

Monitor IDebugger 
• Versatile - 4 28-pin byte -wide 
sockets; monitor will program 
EEPROMs. 
• Affordable - just $335 
• Perfect for System Development 
and Educationa l Applications 

[J ~! ~~:., ~ :~0~E~~HI~7?'~ 603 6432881 

E.I 

Circle 50 on Inquiry card. 

FAST 
Factory 
Floppy Disc 
Drive 
Repair 
Specialists in the repair of: 

Shugart 
Tandon 
PerSci 
PEASC., INC. 

~ 
t2624 Daphne Avenue 

PaSa Hawthorne, CA 00250 
(213) 777·7536 
TWX 910·321 ·4448 

Circle 310 on Inquiry card. 

New Offer - ~JI~.JIL 
---~~' 
OAK DESK $225.00· 

70" x 30" x 29" 
Give yourself the workspace you needl 

Larg e solid hardwood work stat ion has 
ample space for computer, peripheral s, 
storage, and your notes. Shipped knocked 
down and unfinished; assembles w ith lag 
screws. WI: 122 Ibs. 
' We wi ll pay freight up to $40.00 on orders 
postmarked before Sept. 1, 1983, otherwise 
shipped motor freight co llect. Sati sfacti on 
guaranteed. Send check or money order to: 

A.M. LOVEMAN LUMBER & BOX CO . 
P.O. Box 901 23, Nashville, TN 37209 

Catalog 52.00. Dealer inquiries invited. 

Circle 194 on Inquiry card. 

tJDY§9lJ 
SoIw your 6c proIJIem.. buv 1~ ....t..,., 
tMed [)yun ~ AD ........ ohipped 
from _ock. wIIhIn 24 hocn. c.D IDII fREE 
(800) 235-4137 for prtm. ....t InfmmatIon. 
"-- and MMt..- c.nI ~ 

Circle 299 on Inquiry card. 

Electronic 
Circuit 
Analysis 
• AC and DC analysis 
• Very fast , optimized machine language 
• Infinite circuits on mult iple passes 
• Worst case, sensit ivity analysis 
• Sweep component values 
• 64 Nodes, 127 branches 
• Compare ci rcuits 
• Log or linear sweep 
• Full file handling 
• Full editing, error trapping 
• Frequency response, magnitude and phase 
• Complete manual with examples 
• CP 1M $150.00 
• Now availabte for MSDOS (IBM PC) $150.00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 06440 
(203) 426-2184 

Circle 379 on Inquiry card. 

Like-new 
products 

Fo r free cata log , 
p hone to ll -f ree (800) 225- 1008 

In Massachuse tts (617) 938-0900 

Genstar REI Sales Company 
6307 DeSoto Ave .. 51e J I Woodland Hills, CA 91367 

Circle 179 on Inquiry card, 

DRIVES: DISKETIES: 

TANDON} Slim-Line DYSAN 
TEAC or ELEPHANT 
QUME Regular MAX ELL 
FOURTH DIMENSION VERBATIM 
MICRO-SCI ZIMAG 
RANA 

CONTACT: 

Price. Too Low 
To Publl.hl 

RM DISTRIBUTORS, INC. 
P.O. Box 39235 
DENVER, CO 80239 
TEL. 303-371-2432 

Circle 342 on Inquiry card. 



Our Prices Will Get Your Attention. 
Our Service Will Keep It. 

Our Customers Agree. 
a word from 
a customer ... 

--------

GUARANTEE 

-------

• PROVEN PRODUCTS. SYSTEM DESIGN HELP 
• BENCH TESTING AND CONFIGURING 

-~\ 

• TECHNICAL SUPPORT STAFF . SERVICE AFTER SALE 
800-854-7635 TECHNICAL SERVICE SUPPORT 

We will pay the freight - both ways - for repair 
on verified returns wi th in 30 days of sale. 

TERMS AND CONDmONS 
Prices change daily Call for current pricing & availability Prices 
based on prepaid cash orders. We accept: cashiers checks. money 
orders. bank wires. or personal checks ( 10 days to clear). COD. ­
standard charges plus 2% handling for orders outside California 
MasterCard & VISA - 5% handling. California residents add slate & 
local sales ta x. 

CALL US TOLL-FREE: 

800·854· 7635 
IN CAIJFORNlA CALL: 

(619) 562·7571 
• 

We carry: NORTH STAR. ZENITH • 
MORROW • EAGLE • COLUMBIA • 
TELEVIDEO • C-ITOH • TOSHIBA • 
DIABLO • Sn.vER REED • NEC 3500 &: 
7700 SERIES • STAR MICRONICS • 
MANNESMANN TALLY. FRANKIJN 
ACCESSORY PRODUCTS. AND MORE ... 

fSOITWARE ~a. 
FOR FOLLOWING SYSTEMS: 
Altos CP/M 5 ',' . Apple DOS& CP/M. Atad . CP/ M-
86 Display Writer . CromemcoCP/M 5',' . DEC VT-
180CP/ M5'," · Eagle CP/ M 5'," . Heath Z-90 CP/M 
5',' . IBM PC CP/ M 86 · IBM PC DOS· NEC CP/M 
5',' . Northstar Advantage & Horizon CP/M 5', " . 
Osborne CP/M 5',' , Otrona CP/ M 5' .'" . Sottware 
for 8086 Computers, Standard CP/ M 8" . TRS-80 
Cassette Models I & III . TRS-80 Diskette Models 1& III 
. TRS-80 Model II CP/M . Televideo CP/ M 5' ," . 
Vic 20· Xerox 820 CP/ M 5 ' , ' . Call1orCUIIentPrlctng 

fHARDWARE ~"'" - . -
. ':: J , - ~---.., 

PRODUcrS AND PRICING EXAMPLES: 
TELEVIDEO SYSTEMS: TS-802 Single User Com­
puter $2632 . TS-806 Multiuser System $5050 . 910 
Plus Terminal $573 ' 950 Terminal $921 . ZENITH: 
ZTX -1 Au to Dial Personal Terminal $341 ' Z-29 Term­
inal $683 . OKIDATA: OK-82A with Tractor Feed 
$486 . Okigraph I for 82A& 83A $45 ' 2K Buffer/Ser­
ial BD $119 ' OK Microline 83A $713 · MANNES­
MAN TALLY: MT1600's Serial & Parallel $1441 . 
NOVATION: J-CAT Modem $110 . ORANGE 
MICRO: Grappler . $125 . Plus Much More .. ! 

These prices prepared 6/83 
Prices change daily -I ViSIt · I call for current p ric ing ~ .I~ 
and shipping charges . 

I AUTOMATED EQUIPMENT, INC. 
8775 Olive Lane, Suites I & J • Santee, CA 92071 

BYIll AUSUlt 1913 517 



RS232C Computer compatible 
Paper Tape Transmitter/Model 612 

Stops and starts on character at all speeds, 
uses manual control or X-on, X-off 
volt , 50-60 Hz power. 50-9600 baud, up to 1 
char/sec synchronous or asynchronous; 
gated internal or external clock , RS 232C, 
current loop or parallel output, reads 5-8 level 
tape, 7-11 frames per character, even or odd 
parity. Desk top or rack mount. 
Addmaster Corporation, 415 Junlpero Serra 
Drive, San Gabriel, CA 91776, (213) 285-1121, 

Circle 7 on Inquiry card, 

maxell. 
Floppy Discs 

CALL NOW - TOLL FREE 
1-SOO-32S-DISC 

Dealer inquiries invited . C .O,D.'s and 
charge cards accepted . 

All orders shipped from stock, 
within 24 hours. Call toll FREE. 

~N{ 
"­

North Hills Corporation 
3564 Rolling View Dr, 

While Be.r L.ke, MN 55110 
1·800·328·DISC 

MN Call Collect 1·612·770·0485 

proc ... on: 
B080 
ZBO 
8088/ 8 

POP·11 
68000 
16032 

AI e task. UNIFORTH \. campetlble with end lupportl III 
f •• tur., end 111, typ •• 01 the CP/ M, COOS , M5-DOS end DEC 
oplr.tlng IVtUrn., AI an oP8'ating system, UNIFORTH will 
fun ctIon " n.nd-.ton." on mott eommercll\ mlcrocomputlrt, 

The FOATH· 79 Sttndard tinguigi hi' b.tn extended with 
oVlr 500 new word. th.t provide tull 'lcreen and 11nl-orllnud 
~Itor., .rrev Ind Itrlng I,.ndllng, Inhlncld dl .k end tlrmlnal 
I/O, .nd .n .Jec.lI.nt .... mbl.r. O.tllI.d rlf.,.nci m.nual • 
• uppl V completl documlnt.tlon for programming and .Vftlm 
oplratlon , In In I .. v-to·und.,ftlnd, convlrlltlonal ftV11 u.lng 
numlrou.I" lmpl ... 

Option.' ftl_rures Includl In uCllllnt flolt lng·polnt plcklgl 
w ith all tran,cendentll function. (lOgl, tanglnn, Itc.), thl 
MItIFORTH cro •• complllr, print., plonlng and CP/ M fill 
tran.f., utl11tle., .. uonomh:l' and amlliur radio appllca· 
t lon •• w ord procI .. lng , Itc. 

Comp.,e thlll flltu, .. wid, Inv oth., FO RTH on the market : 

e Spied and Ifflcllncv I Ea •• of u.e 
• V arlew 01 option. I Documentat ion quethv 

You' ll find UNIFORTH I. , up.rlor. 

Prlc •• ftlr, It $35. Call or w rhe for o ur fre. brochu r •. 

Unified Software Systems 
P.O. Box 2644, New Carrollton, MO 20784. (301) 562·1296 

CIrcle 405 on Inquiry card, 

DISKETTES 
3M ScotcIi BRAND 
AT SUPER LOW PRICES 

WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 

AND WE PAY THE 
SHIPPING CHARGES 

~.COD ACCEPTED 

DEALER INQUIRIES INVITED 

~ CALL TOLL FREE 
~ 800922-8193 

IN CALIFORNIA 
800 468-1068 

rayco BUlin ... Forml 
Comput.r Suppll .. 
Post Ollice Box 60 5 
Newbury Park •. CA 91320 

Circle 382 on Inquiry card, 

SUPER-FAST! 
==i!80== 

Relocating Macro 

ASSEMBLER 
$169.95 

Direclly generates COM . HEX. or AEL fi les. 
Flexible AEL format allows external' oytes and 
words wi th complete math operations on them 
(Mic rosoft format optional) . Features Zi l09 
mnemonics with nested macros. conditionals 
and include flies . Un ique one-pass deSign 
generates compact Intermedia te code which is 
then processed to resolve forward references. 
yielding tremendous time savings . Complete 
l isting. symbol table and cross-re ference output 
may be sent to any device. The perfect tool for 
assembly language programming. Linker in­
cluded . Manual only - 530. For Z80 CP/ M and 
TRS·80. 

------S L FL-S"ystems, __ _ 
1622 NORTH MAIN ST . • e UTLER. PA 16001 ' (412) 282.01&4 

Sh'llpu'gSJUS oincuS7 PA' 6". Cnec~ MO VISA M C COD 
MOSl l orl>1l11~ :tVlulo1l)le Dc:tlel :tno OEM tIl(lUtrtCS rnv'!f'd 
lao CP M TRs ·aO TM sol llhJO 0'9'11" Rcsc:trr.h Tundv COlli 

Circle 357 on Inquiry oard, 

68QQO 
~ . 

CROSS ASSEMBLER 
FOR CP/M-SO $ 260 

MOTOROLA SYNTAX MACROS 

LINKAGE EDITOR CONDITIONALS 

STRUCTURED 

Queln 

"43 NW 541h 
So"llIe, Wu , 9" 107 

Circle 333 on Inquiry card, 

WRITTEN IN C 

12lI1117H4·HIII H 
mornmgs 

D ick Curtiss 

NEW ELIZA FORMATS! 
AT LAST! A FULL IMPLEMENTATION al tha origlnat ELIZA program Is 
now available 10 run on your microcomputer! 

Creatad al MIT in 1966. ELIZA has become Ihe world 's mosl celebralad 
artilicial intelligence demonstration program. ELIZA IS a non-drrectivo 
psvchotherapisl who analytes each slatemenl as you type il In 8nd Ihon 
responds wilh her own comment or aueslron -and her remarks ale 
allen amatingly appropriate! 

Designed to run on a large mainframe. ELIZA has never before beon 
available to personal compu ter users except in greally slrippod down 
versions lacking the sophislicalion which made the original program so 
lascinallng . 

Now. our new microcomputer version possessing Iho FULL power and 
range of expressIon ol lhe origrnalls being ollered at the mlroduCIOry 
price of only 525. And II vou want to l ind out how she does i t for leach 
her to do morel. we will include Ihe complete SOURCE PROGRAM for 
only 520 additional. 

Order your copy 01 ELIZA today and you·1t never again wonder how to 
respond when you hear someone say. ··Okay. leI's see what this com· 
puter 01 yours can actually dar' 

ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS: 

I . 5~ inch disk lor the 4BK Apple II. II Plus. li e or III 
S2510r Protected Version - 545 lor Applesofi Source Version 

2. 5~ Inch dIsk lor Ihe 64K IBM Personal Computer 
S25 for Prolected VerSlon- 545 for IBM Disk BASIC Source Version 

3. Tape Casselle lor Ihe Commodore 64 
S25 for Protecled Verslon-U5 for C-64 BASIC Source Version 

4. Standard e Inch single densily disk for all CP/M based computers 
525 for ELIZA.COM-545 with Microsolr BASIC·eO Sou rce 

5. 5)( inch disk lor most CP/ M based computers tspeci fy computer) 
$25 for ELIZA.COM-545 with Microsoft BASIC·SO Sourco 

Please add 52.00 shipping and handli ng to all orders 
tCalifornia residenls please add 6% sales lax) 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 North La Jolla Ayenuo. Depr. B 

Los Angeles. CA 90046 
t213)656-7366 (213)654.2214 
MC. VISA and checks accepted 

Circle 33 on Inquiry card. 

ANALOG. DIGITAL 
DIGITAL. ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 

For additional details about the AD·10Q·4 and other 
fine California Data Corporation 100% Individually 
tested, high reliability products, circle the reader 
service card number belOw or for faster response 
write or cali us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road, Suite C·10 
Newbury Park, CA 91320 

(805) 498·3651 

Circle 62 on Inquiry card, 

5'1. ' Diskette 1 D 
Single Side 

Double Density 
'29'° 

Soft' Box of 10 

DISKETTES 
5'1\" Diskette 2D 

Double Side 
Double Density 

'39'° 
Soft· Box of 10 

• Add '1 .75 for Plastic Library Case 
8" and other brands also available. EE= COD ACCEPTED 
DEALER INQUIRIES INVITED 

~. ~1~~~~~:'-~~~~2~ 
BETSY BYTES Dlvilion 
BB International , Inc. 
P.O. Box 564 
Buffalo, N.Y. 14221 

TERMS: Prepaid orders receive free ship­
ping within continenlal U.S.A. Add 3% ($2 .00 
minimum) shipping and handling charge on 
all COD and credit card orders. N.Y. res . add 
7% lax . 

Circle 48 on Inquiry card. 



A -~~!r~t~~~:patible! 
The Affordable! 64K Color Computer Kit! 

5%/1 DISC DRIVE FROM 
~;~;::<, : ~'!..¥ 

100% Made in USA 100% Apple and Pincom Compatible 
50% Faster Time Than Apple Disk II Drive! 

Made with high impact plastic. 
Color and shape are 
compatible with the APPLE II 

• 1 Year Full Warranty 
.40 Tracks 

• One of the Most Quiet Drives 
• Color and Shape same as the 

Disk" Drive 

Disk Drive $285.00 
$ 75.00 
$ 85.00 

Available As Kit-Includes: Case, AP II Molthel'ho;ud. 
AP II Keyboard. Component Set .. . .. ... . 

6502 CPU MOTHER BOARD 
• 48K on board RAM (4116) 
.12K on board ROM (2716) 

• Upper/lower case 
• Composite-video output 
• Apple II alternative 
.Size: 14114' x 8W' 

Copyright Problem Free! 

••• Big Savings On Peripheral Cards ••• 
Buy them In kit form - All cards APPLE II and Plnecom compatible. 
80 .. Column card Kil . . . . . . . . $110.00 EPROM Programmer Card (for 2708. 2716. 
80 .. Column card Assembled . . $125.00 2732 & 2764) with on board software Kit .. 69.95 
Smarterm H 80 col card w/softswitch .... 159.00 Same as Above Assembled . . ..... 85.00 
Z·8OA CP/M Card Kit .... . ............. 99.95 EPROM Blaster by Apparat. Inc. (for 2708. 
Z-BOA CP/M Card Assembled . . . 115.00 2716 & 2732) with software on Disc ..... 119.00 
Z-Card with operating system ........... 149.00 EPSON Printer Interface Card Assembled ... 85.00 
16K RAM card .. " Cableless" Kit ......... 51 .95 EPSON Printer Interface Card Kit ......... 69.50 
16K RAM card :" "Cableless" Assembled .. 59.00 Wizard IPI Parallel Printer Canl .. fpson .... 85.00 
The Dispatcher Serial Printer Interface .. . . 120.00 4th Dimension Parallel Printer Card-tpson . 69.00 

HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple II, AP_II™ and Pinecom Computers 
+5V at 5.0 Amp 

+12V at 2.5 Amp 
-5V at 0.5 Amp 

-12V at 0.5 Amp 
Size and mounting holes are same 
as the ones used in the Apple II 

APPLE 11+ COMPATIBLE KEYBOARD 
• LSI keyboard decoder 
• Upper/lower case function 

., ~ . ~ 
I . . . .. , ~ "~' 

" ~, . . . " ,.... ~ ~ " '" '... ,.. 
.. _ • ,.... • f'~'" <IIi I - .-. ,~, 

• _~ ~ _f ' 

LKB·3600-N 

• Full ASCII codE;) output 
• N-key rollover function 
• D ON/OFF indicator 

Made with ASS Plastic' Same size as the Apple II . 
with Numeric Key-Pad and Upper/Lower Case 

• Keyboard included 

$250.00 ea. 
Complete Kit Also Available 

Includes: Micro II Case, AP \I Motherboard, SA 
Power Supply, Component Set . . $62S.00/Klt 



EPSON'® 
RIBBON 

CARTRIDGES 

MX 100 

$9.95 ••. 

Circle 152 on Inquiry card. 

NEW! M·MOOO 
SINGLE BOARD COMPUTER 

RATtIIlU. 
"bit MOIoroa.6IOOO CPV OfW"!rao,. A IOMlb. lOKb1Iaofonbowd'~.uIkR"M. 
a,. b,," of Oft boatel [PRO.'1 'P'U. ' kHII of prlo, illrd 1.1I0"«IOIrd Inlffrupll . 
l tIItftloOfJ uptlndon bll," (up 10 ~KJ. 1 "rUt cornmllniulion pori. (R5-lJJC). 
' 6-bll bldlrKlion.1 penlill pan. 6100 pcrlphu.I.~(OmGdllkln bLl1, 5116-bll counlor/ 
limtn .Ith ¥Kfond 1"ltrrupt" on bo."d rnilimt dot" • .01', •• " com,.llbl, .llh 
MoI<ll'oloo MEX .. KDM bcI"d. 

... ca. 
'.nboto.cI .. llhdO(um,nllllo n . . ... .. ... . ... . . . . .. ... ... 'H.95 
MEXUXDM COfII ptllibk monilor 1111744 EPAOM', . • ••..... ... . SIJO.OO 
""'''000 CPU " ,"rlNH'r m.p PROM . .. ....... SII5.N 
Shlpplnl.ndh.ndUnrUiomnclr) . . .. .... . SJ.60 

!Fon'I") " .. $15.00 

EMS=:=- 714·553·0133 
P O BOX 16lU IAVIN[. CA 9'l7U'LI ~ 

Circle 159 on Inquiry card. 

AT LAST!! 
The first full featured 

Graphics + Terminal board 
for the 8100 bus 

• Programmable resolution up to 512x576 
• Terminal formats: 85x24 or 85x40 
• Emulates an H19/Z19 terminal 
• Data rates in excess of 9600 baud 
• Multiple graphics planes 
.1/0 mapped (doesn't waste host RAM) 
• Sprite manipulation handled on board 
• On-board CPU handles CRTC and processes 

commands in parallel with host 
• Simple yet powerful graphics commands 

make your applications fast and easy 
• Drivers and example programs included 

paraGraphics 
P.O. Box 67 
S. Easton, MA 02375 
(617) 620-4513 

Assembled $595. 
Full kit $525. 
Partial kit $295. 

MasterCardlVisa 

paraGraphics 

Circle 307 on Inquiry card, 

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 floa ting 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 5V. inch single sided soft sectored double 
density diskettes. 

Laboratory Mlcrosy.tem. 
4147 Boothovon Stroot 
Lo, Angol." CA 90066 
(213) 306-7412 

11M ""'"g,",,,d t,od,,.o,' .. fl n,,,nor,,),,ol a ~.,n.,, Macllin., C .. ,p 
CP/ M.t a " g'''''..! uad.", .. ,~ 01 0'\1,101 RUle,.),. Inc 

Circle 233 on Inquiry card . 

RL 1* IS BY 
FAR THE BEST 

RELATIONAL 

DATABASE 
MANAGEMENT 
SYSTEM FOR YOUR PC* 
.]n5.. oo Including Report Generator, etc. 

01, Visa, Master Card , Check, COD . 

JF ELECTRIC CO. 
PO BOX 37236 

OAK PARK MI 48237 
313 545 0335 

°TRADEMAAK 
PC IS " OF IBM 
RlIIS "' OF ABW 

FOR PC* 
YOUR 

THE RELATIONAL 

DATABASE 
. MANAGEMENT SYSTEM THAT IS 

BEST ISTHE * RL 1 
Circle 217 on InClulry card, 

DIS! "ES 
maxell. VERBATIM 
100% ERROR FREE 

5'1.SS/DD 

GET 10% 
OFF 

2nd BOX 

ADD 2.00 SHIP 

5" TAX IN FLA. 

800·327·1013 

Circle 254 on Inquiry card. 

CARTRIDGE 

4.95 ••. 

MEGA-BYTE 

.age s.w. 451h STREET 
FORT LAUD., FLA 33314 

l05-581·, 130 

III 

ljd 
NEWII ;~~:~f~~I~~:;:~~~~~z. 

:::- at truly affordable prices For the f irst time 
enjoy your Apple 10 its fullest capacity 

I. using specially packed disks with over 80 

~ 
oulltlndlng programs •• ch. Not available --\J from any other source' 

'" \ ) • Applesoll • 33 DOS 
/~ ..... 

al 

~Rap.IiAI4S flPPLEWflAE I~C. ofl . " 
1M!. III ..... An extensive variety ollnt9resllng, '" 1 .. EA ... " use ful and enterta in ing program s 
I"' indispensable to the serious computeriS I 

" including: 
Business 
Games 
Util ilies 

Educational 
Music 
Data Base 

Graph ics 
Science 
Finance . 

library disks 1, 2 & 3 are mixed ca tegories and new 
d isks 4 (Games), 5 (Ulililies), 6 (Graph iCS) & 7 (I nteger) 
al $59.95 eaCh. Why pay more? 

Order direct from this ad and $ave up to $136. 
Buy disk library package 1, 2 & 3 and get a 
special bonus disk FREE - over 260 programs 
for $179.95 + shipping. For best va lue, get 
all 8 disks for $349, postag e prepaid . tor over 
530 of our best programs at 65~ each! 
Call now toll free: 1·800·327·8664 
Florida: 1·305·987·8665 
6400 Hayes 51. 
H oll ywood, Fl 33024 

Circle 29 on Inquiry card . 

PConnection 
Three functions In one card s/ot­
Modem, calendar clock, SerIal portl 
The PConnectlon IS a premium telecom· 
munlcations (ard for the IBM PC With a 
direct connect Bell 1031fJ3 modem. a real 
time clock. and a serial I/O port for ex· 
panded communications capabilities. The 
PConnection gives you all three functions 
in a Single card slotJ 
The PConnecnon has autodlallTouch Tone 
or pulse) and autoanswer. plus a bull t'ln 
speaker for line status mOnitoring. Soft· 
ware selectable protocol and modes. 
The real time clock can be used to auto· 
dial predetermined phone numbers at pre· 
set times. Excellent for pOlling and remote 
monitoring applications. 
PConnection Iplug'ln mOdem) . S250. En· 
hanced PConnection With real time clock 
and additional RS· 23 2 . s 300. Another 
quality modem from 

the m!cro!,.r!!,her~! corpor~r!On 
2565 152nd Avenue N.E. 

Redmond. WA 98052 

(206) 88J-7544 
IBM t ~ <l feqf~lered tr~demClfk o r 
InlCfn<llton,,' Bu ~ tne~~ MClch lne Corpotcl l fon 

Circle 270 on Inquiry card. 

MEMOREX 
rLEXlBU DISCS 

WE Will NOT BE UNDER. 
SOlDn Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted 

Circle 299 on Inquiry card. 



(& Alspa Computer, Inc.] 
Price-performance leader. Includes Z80A, 8" dsldd drives, 3 
serial + 1 parallel port, winchester port, networking. Prices 

~!~~.~!?~.~ ! .~9.g:.~.~~~~.~.!.~~.~.~~9!!.i:!~~ .i~~~~~?: ....... . 
SPECIALS on INTREGATED CIRCUITS 

6502 745 10/695 50/ 655 100/6.15 
6502N6512A 840 10/7.95 5017.35 100/ 6.90 
6520 PIA 5.15 10/ 4.90 50/44 5 100/ 4.15 
6522 VIA 6.45 10/6 10 50/ 5.75 100/545 
6532 7.90 101 740 501 7.00 100/ 6.60 
211H200 245 25/2.30 10012.15 
271 6 EPROM 4.90 5/ 4 50 10/4 00 
2532 EPROM 6.90 5/ 6.75 10/64 5 
611 6 2KX8 CMOS RAM 6.90 5/6.75 10/64 5 
41 16 RAM 8 for 14 
?~~g.!~?~~~q~.£g!S.~.?~.P!~.§9.~~~.t.J§S~~!J.~( ............. ?,9.Q 

Anchor 
Automation 
Signalman 
Modems 

(h~ 

FREE SOURCE MEMBERSHIP WITH SIGNALMAN 
All Signalman Modems are Direct Connect, and include cables 
to cormect to your computer and to the telephone. Signalman 
Modems provide the besl price' performance va lues, and start 
at less than $100. Deallr Ind OEM Inqulrin Inrlted 
Mark I RS232 (99) 79 
Mark II for Atari 850 (99) 79 
Mark IV for CBM/PET with software (169) 119 
Mark V for Osborne (software available) (129) 93 
Mark VI for IBM Personal Computer (279) 195 
Mark VII Auto Dial/Auto Answer (179) 11 9 
Mark VIII Bell 212 Auto Dial/Answer (399) 319 
--------------------------------------------------------------
DC HAYES Smlrtmodem 219 

p.~.~.~¥.~~.~~?~.~.~~. !.~~g .............................. ?~.~ 

-."_.". -----".".- ----------------------------------------------------

PROM QUEEN lor VIC 170 
Apple Emulltor lor Commodore 64 89 
Screenmlker 80 COLUMN CARD lor C64 145 
Solid Olk 2 Level Stlnd lor C64 or VIC 29 
C64NIC Switch (networking) 125 
BACKUP V1.0 Ilpe copier for C64 or VIC 20 
CARDBOARD/6 Motherboard ' VIC 64 
CARDAPTE R/ l Atari VCS Adapter · VIC 69 
CARDPRINT Printer Interface· C64N1C 64 
CARDBOARD/3s Motherboard ' VIC 32 
CARDRITER Lightpen . C64N1C 32 
CARDRAM/16 RAM Expansion · VIC 64 
Complete CARDCO Une In stock 
CIE and VIE IEEE Interfaces in stock 

~~~.~.~~?!!1.~~I:.~.~:.~~.~.~~~~.~~~.~.~ ......................... ~.~ 

APPLE-FRANKLIN ITEMS 
KRAFT Apple Joystick 43 
16K RAM Clrd IDr Apple 59 
Solid Olk 2 Lnel Stlnd for Apple 29 
Serial Card for Apple 99 
MPC RAM/SO column clrd for liE 139 
Z80 Softcard and CP/M (Microsoft) 235 
RANA Elite I with Controller 389 
Parallel Printer InterfacelCable 79 
Apple Dumpling (Mlcrotekl Printer Interflce 115 
Apple Dumpling wltII 16K Buffer 160 
Grappler + Interface 140 
Kraft Products for Apple in stock 
DC Hayes Micromodem II 299 
PFS: File 100 
PFS: Report 100 
Videx 60 Column Card 209 
Hly •• ft Softwlre lor Apple 20% OFF 
PIE Writer Wlnt Procenor 120 

~carnrnadare 
See us for Personal, Business, and Educational 

.... ~g.~!~.~~.~!.~ .. ~.~~~!!~~~~! .. ~)~~~~.~!! .~!~!!~.~!~ .... 
PETSCAN I $245 base price 
Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and pr inters. Completely transparent to the 
user. Perfect for schools or multiple word processing con· 
figurations. Base configuration supports 2 computers. Addi· 

!~~~~~~~~?~!~!. ~<!9.~~?..~.~.!~g . .e.~~.~ .......................... .. 

COMPACK $115 
Intelligent Terminal Package for PET. CBM, C64 
Includes ACIA Hardware I STCP Software 

VE-2 IEEE to Parallel Interface 110 
Includes case, power su pply. lull 8·bit transmission, and 
switch selectable character conversion to ASC II. 

VIDEO ENHANCER for Commodore 64 B9 
Realize video Quality equal or better than composite monitor 

~.~~~~.:.~~~.~~:9 .. ~~!~:.~: ............................... _ ........ .. 
SCREEN MAKER BO Column Adapter for C64 145 
~r.~~!~.~~.~!9 .. ~~~ ~.~~. ~.~~!l.~!~!¥. !~! .. ~~:.i.n.~~.~.~e?.~i~.~ ! ~~~.~ ..... 
VIC 20 Producls VIC Sargon II Chess 32 
8ACKUP VI.O 20 VIC GORF 32 
VIC RAM Cards in stock Meteor Run (UMI) 39 
VIC SuperExpander 52 VIC Radar Ratrace 24 
VIC 16K RAM 95 Amok (UMI) 20 
Thorn EM I Soltwm Snakman 15 
H ES Soltwm Rubik's Cube 13 
VIC Omega Race 32 Programmers Reference 15 
Spiders of MaIS (UMI) 39 FROGGER 25 
Programmers Aid 45 VIC Adventure Series 

VICTORY Software lor VIC and C64 
Street Sweepers (VIC) 12 Kongo Kong (VIC) 16 
Night Rider (VIC) 11 Cosmic Debris (VI C) 12 
Annihilator 16 Adventure Pack I 16 
Adventure Pack II 16 Melamorphosis 11 
Educational Pack I 11 Trek 12 

~~~~! ~.~~.~~~.~.~ ........... !~ ...... ~:?~~.~~~~~!~ ............ !.2 
Commodore 64 Programmers Reference Guide 16 
MicroChm lor C64-8 levels 01 play 19 
Compute"s First Book 01 PETICBM 11 
C64 Dr VIC SWITCH 125 
POWE R ROM Ut ilities for PETICBM 78 
WordPro 3+/64 69 
Word Pro 4 + . 8032. disk. printer 295 
SPELLMASTER spelling checker lor WordPro 170 
VISICALC for PET. ATARI, or Apple 18g 
PEHRAX PET 10 Epson Gr1phlcs Software 40 
SM-KIT enhanced PET/CBM ROM Utilities 40 
Programmers Toolkit· PET ROM Utilities 35 
CALC RESULT for C64 135 
PET Spacemaker II ROM Switch 36 
COPYWRITER Word ProcullJr lor C64 69 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover for PET, CBM, 4040, or 8050 8 
CmC Interfaces IAoA 1800, ADA 1450, SADI in stock) 
ZRAM · CBM 64K RAM. Z80, CPIM 550 
Progr1mming the PET/CB M ICompute!l- R. Wesl 20 
Computel First Book of VI C 11 
HES MODEM with Soltwlre 65 
HES SoHwlre ud Hlrdwlre in stock 
UM I producls in slack 

~~.~.I.~~~.~J~~~L~p.~~.~~~.~~.I. !~~.~.~~ ................... ?~ 
FlexFile for PET/CBM/ C64 $110 
Database, Report Writer with calculations, Maili ng Lists. 
Fti·RTii ;DrjiETici;"4·i~iiFiG·~~d~i=·c~;g;liiR~~y -· .... ·$5ii 
~.~!~~~~p)!~!.!~!.~~~!.~.~~~!~.~~?.~~.~~~~9.qj.~~!.~~~ ___ .... ~~ 
KMMM PASCAL lor PET/C8M/C64 79 
EARL for PET/CBM Disk·based ASSEMBLER 65 
siijiiir·ilrijihics=-BAS·ic·i:ii .. gu·ige··Exieiisions .... --.. ·45 
~~:.t.!!1.~~~~~~.~~~~~.~~.e..~~~?~!~~!.~~!~~7.~.~~~.~.~!!g.~~ ...... 
~~~!.~~~.!~~~~!!~~~ ................... ~.~.!?~ .. -~~.~~.~ 
DISK ICU - Recovery System for PET/CBM 40 

DISK 
SPECIALS II 
Scotch (3M) 5" ssldd 
Scotch (3M) 5" dsldd 
Scotch (3M) 8" ssl sd 
Scotch (3M) S" ss/dd 

101 220 501 2.00 1001 1.95 
101 305 5012.80 1001 2.75 
10/230 501 2.10 100/ 2.06 
101285 501 270 1001 2.65 

We stock VERBATIM DISKS 
Write for Dealer and DE M prices. 

Sent inal 5" ssldd 101 1.90 501 1.85 100/ 1.80 
Sent inal 5" dsldd 10/2.55 50/2 .50 100/ 2.45 
Wabash 5" sslsd 101 1.65 501 1.60 1001 1.55 
Wabash 5" ssldd 101 1.95 501 1.90 100/ 1.85 
Wabash 8" sslsd 101 2.00 501 1.95 1001 t .85 

We stock MAXELL DISKS 
Write for dealer and DE M prices. 

Dis~ Storage Pages 10 for $5 Hub. Rings 50 for $6 
Disk Library Cases 8"-3.00 5"-2.25 

~~.~~.~~~~.~~~~ .. ~~~s ..... ~ ! .................... .................... . 
CASSETTE TAPES-AGFA PE-611 PREMIUM 
C·l0 10/ .61 501.58 100/ 50 
C·30 101 .85 501 .82 1001 .70 

DATAStilElD BACKUP POWER SOURCE 285 
Battery back up Uninterruptlble Power Supply wi th surge and 

~.~~~~.!~!~:~~~~ !~.e..~~.~w.~~. !~}.~~:.e.~w.~:.e!.~~!~.~.~ .......... . 
Zenith N M·121 Green Phosphor Monitor 98 
BMC 12A 12" Green Monitor 85 
VOTRAX Personal Speech System 280 
VOTRAX Type·N· Talk t 60 
VOICE BOX Speech SyntheSizer (Apple or Atari) 
CompuSetve Subscript ion (5 hours free) 32 
Brother H R-15 Daisy Wheel Printer 475 
Prowrl ter Parallel Printer 379 
Panasonic 1090 Printer with Correspondence Mode 365 
USI CompuMOD 4 R F Modulator 39 
Daisywriter 2000 with 48K buller + cable 1150 
Many printers available (Gemini' Star. Brother. OKI. etc ) 
We Slock AMOEK Monitors 
Amdek DXY· l 00 Plotter 590 
A P Products 15% OFF 
Watanabe Intelligent Plotter 990 6·pen 1290 
BROOKS 6 Outiet Surge Supprmor/Noise Filter 54 
We stock Electrohome Monitors 
Synertek SYM-I Microcomputer 189 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 
Panasonic TR·120M 1 P 12" Monitor (20 MHz) 149 
Panasonlc CT·1 60 Dual Mode Color Monllor ' 285 

USI Video Monitors-Green Dr AMBER 20 MHz hi-res. 

.... ............ ~.~~!~!. ~.~~ .. ~~~.)~.q~)~~.s .. i.~~!!~~ .............. .. 

.7'1111'6 I data . systems 
Z29 Terminal (DEC and ADM compatible) 680 
ZT-l Intelligent Com!llunications Terminal 369 
ZT-l0 Intel Terminal with Serial Port 340 
Z100 16-bit/8-bit Systems in stock CAll 
We stock entire Zenith line. 

-"'-ATARr 
SPECIALS 

WE STOCK ENTIRE LINE-write for prices. 
Alari 1200 CAll 
Voice Box 100 
fROGGER 25 

. Thorn EM I Software 
EduFun Soliwire 

OIX 34 
Anchor Modem-Alari 79 
Atari Gnphi:s (CompuI~ 11 
Flrsl Book 01 Atari II 
APX SoftWIre 

WRITE FOR CATALOG. Add $150 per order for United Parcel 
215-822-7727 ABC m pulers We pay balance of UPS surface shlppmg charges on all prepaid orders 
252 Bethlehem Pike 0 (add ex tra for mal! APO/FPO air) Prices Include cash discount 
Colmar, PA 18915 Regular prices Slightly higher Prices sublect to change 

Circle 5 on Inquiry card. BYTE A ...... t 1913 531 



s~\I~\ DISK DRIVE $4"~, 
BLOWOUT SALE . 

THE LOWEST PRICES IN BYTE! 
8" Shugart 801R SS/DD - Slashed . . ..... $355.00 
8" Shugart 851R Double Sided 1.2 Meg i ..... . ...... . ........ 457.00 
8" Qume Datatrak-8 DS/DD " THE BEST" . . ...... . ........ 479.00 
8" Mitsubishi Full Height Double Sided 1 Year P+L ... .. 445.00 
8" Mitsubishi Thinline DS/DD I Year Parts + Labor . . .... 465.00 
8" Tandon 848-1 Slim line SS/DD 600K BYTES .... 355.00 
8" Tandon 848-2 Slimline Double Sided 1.2 Meg. . ...... 475.00 
8" Siemens 100·8 88/00 ON SALE NOW!!! . . ....... 169.00 
5'1." Mitsubishi Full height 96T.P.1 DSIDD 750K .. 295.00 
5'1, " Mistubishi Slimline 96T.P.I. DS/DD 750K ... . ... . ........ 315.00 
5'1, " Tandon TM-100-1 SS/DD 48T.P.1 168K . . .199.00 
5'1," Tandon TM-IOO-2 I.B.M. PC Add-onl . . . .. 259.00 
5'1, " Tandon TM 100-4 DS/DD 96T.P.I. 750K . . ....... . 369.00 

DUAL DRIVE SUBSYSTEMS 

HORIZONT AL OR VERTICAL 
Fully Assembled and Tested Units 

ONE YEAR P + L WARRANTY 
On Shugart and Mitsubishi Subsystems 

w/lwo Misubishi DS /DD Assem. + Tested . . ... S1170.00 
w/two Shugart 80tR SS/DD Assem. + Tested . ..... 975.00 
w/two Shugart 851R DS /DD Assem. + Tested . . .... 1225.00 
w/two Siemans 120-8 SS/DD Assem. + Tested .............. . 675.00 
w/lwo Qume DT-B DS/DD Assem. + Tesled ................. 1250.00 
Cabinet A & T w/Power Supply and Accs. . .235_00 
Cabinet Top and Bottom . . . Only 69 .50 
All cabinets A & T and subsystems include all AC /OC wiring and 50 pin data cab le 
except the horizontal model which includes the internal 50 pin cable and requires an 
external 50 pin cable part #C-BOOO·Ot .... S 25.00 

5 'I, " Subsystems 
w/two 48TPI SS/DD includes all cables 
w/two 48TPI DS/DD includes all cables . 
w/two 96TPI DS/DD includes all cables 

8" POWER S-100 POWER 
For Two 8" Floppys 

+ 5VDC @ 4 Amps 
+ 24VDC @ 3 Amps 
- 5VDC @ 1 Ainp 

For 6 to 22 Slots 
+ 8VDC @ 30 Amps 
+ 16VDC @ 6 Amps 
- 16VOC @ 6 Amps 

ANTASTIC SAVINGS! 

.. 139S 
ON THE ORIGINAL 5-100 MOD 
For engineers , hobbiests, and anyone who wants to save a bundle, Ihe Sl-MDD 
is the answer. Fu ll regulated power to run up to lour floppy disks coupled with 
a mamoth S-fOO power supply and 12 slot bus . makes fhe Sl-MOD an excep­
tional computer base . Sing le board design means no wiring from the power 
su ppply to the motherboard. This eliminates all ground loop problems associated 
with olher brands of mainframes who are lorced 10 use termination . The Sl-MOD 
is being oHered this month with a matching S-100-12 cabinet. Fan cooled. fused, 
with reset and keylock the cabinet is also enamel painted and silk screened. 
Four A.C. outtets are provided for peripheral hookup and plenty of cutouts 
available for RS-232, centronics + others. Our regular $225.00 price for the 
Sl -M OD and 250.00 price for our 12 slot cabinet is being SLASHEDI 

* * *SPECIFICATIONS* * * 
Input Regulated Unregulated 

120V/60HZ. +5V @ 5A +8V @ 30A 
230V/5DHZ. +24V @3A ± 16V @ 6A 

- 5V @ lA 
Don't settle for those cheap 6 slot immitations you 've seen elsewhere in this 

OWN THE BEST!,XOR S'l MOD and S-100 -1 2 Cabinet ..... $395. 

California 
Computer 
Systems 

CCS SYSTEM 24.10 .. $1995.00 
* Includes CP/M® 2.2 * 2·Serial/Haraliel Port 
* DMA Disk Controller * Hardware Vectored Interrupts 
* 2·Real Time Clocks . * Supports CP/M® ,MP/M(I) ,OASIS 

* WINCHESTER HARD DISKS * 
5'1, " Miniscribe 5 Meg ' Hard Disk - Affordable .............. $695.00 

ONLY 89.50 ONLY 59.95 
NIVERSAL POWER SUPPLY . . .. 69 CCS 2300 System, A & T . - $1695.00 

~~~~~~~~~~~~~~~~ 
5'1," Miniscribe 10 Meg' Hard Disk - Twice fhe Space ........ 850.00 
5'1, " Miniscribe 16 Meg' Hard Disk - Best Buy. ' .... 995.QO 
5'1," Miniscribe 10 Meg' Thinline only l '/Z inches wide! . . .. 795.00 
8" Quantum 20' Megabyte Winchester - Two Platters ......... 1895.00 
8" Quantum 40' Meg Four Platter - Most Popular . . . .... 2395.00 
8" Quantum 85' Megabyte - Special Order on this Monster! ... 2895.00 
8" IOMEGA ALPHA 10-10 Megabyte' Removeable Disk Cartridge 
with SCSI Microprocessor Controlled Intertace 
(Controls up to Four IOMEGA Cartridge Drives) . . .... . ....... 1895.00 
IOMEGA 10 Megabyle Cartridge - No Inlertace P.C.B . . ......... 895.00 
HAST MINUTE SPECIAL "' Buy any Winchester hard disk drive above and get a 

Western Digital hard disk intertace board AT COST' ... ONLY 295 .00! 

' Total storace soace after lormaltinc. 

HAYES SMARTMODEM 1200 
THE LEADER OF THE HAYES MODEM FAMILY 

• 1200 Baud - Bell 212A Compatable 
• 300 Baud - Bell 103 Compatable 

• Automatic Dialing - Touchtone or Pulse 
• Automatic Send, Receive and Disconnect 
• Built-in Speaker for Monitoring Call line 

These are iusl a lew leatures ol lhe Smart modem t100, the best modem you can buy. 
inlacl, it pertorms iust about any communication lunction you can imagine, and can 
be. program conlrolled using any language. Our special price . .......... 5549.00 
*Make Ihings easy for yoursell. Gel lhe Hayes Smartmodem 1100 wilh CROSSTALK'" 

soltware .. . .. $629.00 

* Includes CP/M® 2.2 
* 2300 Mainframe 
* 2810 Z-80A CPU 

* New 2066 64K Memory 
* 2422 Disk Controller 
* Complete A + T 

* 2710 4 1M Serial . . .......... . . . . . .... .. $245.00 
* 2719 2 Serial - 2 Parallel .. . ... ... _ . . ... 245 .00 
* 2810 CPU Z-80 at 4 MHz ............ . ... . . Onfy-255 .00 
* 2422 Disk Controller with CP/M 2.2 ... . Onfy-330.00 
* 2066 64K DynamiC Memory . . . . .. . Onfy-360.00 
* 2300A Mainframe Assem. + Tested . . . .. . Onfy-455.00 
* CCS Apple Boards. . .... Call Toll Free For Prices 

CUSTOMER SE VICE HOTLINE 1 - (714) 898-552 
MICRO COMPUTERS FOR MICRO$DOLLARS 

XOR 500 
A~ching terminal wilh a detachable 
keyb:srd and green screen for under 
~.0II?s..1Iesoii!OOooC!llXlSitePi'l' . 

-
5E1KOSHA -Meanlllghighqual!lyanoklwcostinaaotmatrix 
design. Full Graphics, para~et i n!ertace , SO column , doublewiClh 
print. and aulomalic printing make this printer a "Best buy " 
Quality? you bel. and backedbyatwoyear end user warranty 
S,ikosh.l GP-IOOA, 1 Yeal.aH,nly . \239.00 

A computer for under 1,000 dollars? YES, U.S. MtCRO SALES is oHering for limited time only, a 4 stot-S-lDO bus computer 
system at $995. Full64K of memory means there's no need to add any memory. With 64K and CP/M 2.2 operating 
system (included) you're able to run over two thousand diHerent software application packages. Fonmats? This titt le system 
will read MORROW, IBM, KAYPRO, and XOR Formats. The disk controller is so advanced it can write any bytel size sector, 
single or double sided singte or double density AND .... it runs both 8" and 5 'I," drivesl If more storage is needed, 
add on an 8" subsystem and you 'll be able to READ AND WRtTE the IBM 3740 Format - an industry standard . The 
system above includes 5'1," floppy storage, 4 slot S-100 bus, 3 board set w~h Z-80A @4MHz., 2 serial RS-232 ports, 
CentroniCS parallel port and two whole diskettes full of free utility software atong with CP/M 2.2. 

S-100·4 Mini 5V4" System #S-1000-83 . _ .. . . .. . . .. .. . $995.00 
limit I to a customer - oHer expires Sept. 15th t983 

XOR 500 
A new video OISPIay lerminal leaturing ... scr~n @ 
* detached keylxlld ... 9 cursor control keys '* 5 
lunb.itln keys * 7 screenattribute5 * 251h status ~ne 
* 5O-19.1Kllaud * ""'" + fieldl1b . andrror. * 
All these fedlures v.1th a fuH 6 rronth .... 'ilITanty make this 
terminal the best buy on Ihe market. 
XOR 5011. /1·1Il00-15 \495.011 

HARD DISK 
$1995°0 

. I 

-
Onceagain Sei ~osha has come oui wllh a !antdstic 
buy! The GP·2SC1X . FtlrSlaners t~relsmemory 
set aside lor you to define 64 01 your own ctk'lracters 
or symbols. There's more memory for s\oring your 
own print sequences . up 10 lour of them, BOTH 
seriaJanaparaDeltntenaces-STANOARD SellteS! 
11OIle - STANDARD . Grapillts . douDIe"mhandl~ 
double height characters - STANDARD. 
SEIKUSHA GP-25OX. 1 year w,"anly \2!5 .00 

M 'h' pnce of, hoa disk subsyslem. Ihis expandaDIe. uP9"rleaD~ I\l1d dISk miC1lX01lfl1J" is ofMous~, "BEST BUV" z.BtIA based ,I' MHI WIIh 64K ot d\"'.'" 
memory and CP/M 2.2 alKlwS you \0 run thousands 11 avaHab~ software programs. A full ~ m~abyles of formaned storage pmvrdes plenty 01 storage for progrdffiS 
and data High s.ooed data transfer is accomplished wlh a western IXgital nard disk contro'ler, Our on ooard prom lOOnitor aiM to:lIing up CP/M from the floppy 
or hard disk . Facia)' direct delivery g~'es you factory areel service ~ il is ~er needed. The nard l)sk SYSH!ffi is availaCie in nmy IilHerent configurations should you 
reQuire 3 Of 4 Ibppys (l( a large hard disk. The readable formats lor this 5ystffll raN include: IBM, MORR<N/, KAVPRO and XOR. Adalfl] a pair of 8 ~ ames IS no 
problemas the software you receivewilf also have S" format-copy read and wnte fi les. The XOR disk CO'ltroller win run OOIh S~ anl15 tU 1bppy5 simuhaneous!y gM~ 
)'OIJ the abiijly 10 read + write the IBM 3740 format, an industlY standld. Features also indude !\YO separate I)j'ft"el" suppties. a 5 ooard set, an 5-100 bus structure, 
serial and para~ IOOS and a spare 5-100 sk:rl for ~ own expansion. Alilhis gives the XOR S·t(X}<l hard lisk system the Ql.Ia!I\Jes neOOed to remain a slep ahead 
intllelT\lcrocomputerrnaustry. 

XOR g·100-4 Hard Oisk #S-1000-89 .. _ . . ... _ .. . ... . $1995.00 
Limited quantities - one per customer - expires 9/15/83 

531 BYI1! Auaust 1983 See Page 291 for Additional System Information Cfrcle 401 on Inquiry card. 



ORDER TOLL FREE 
* EAST * * WEST * 

1 (800) 435-9357 1 (800) 854-8174 • 
In III. (815) 485-4002 In Calif . 1 (714) 898-1492 * MADE IN USA * BUY FACTORY DIRECT * 

TERMS: We accept V1SNMC, p,,,,,ay, ched< Of mooey order. P~ase allow personal ched< two _ to clear belore shipment. 
SS.OO haOOfirJ,j charge 00 all orders under $50.00. 15% Restocking Fee. All orders shiPPed via U.P.S. unfess otheowise specified. All 
UPS C.O.O. orders """ $1 00.00 r"'tUire a GashieIs ClB:k. * I),,, prOOucts cony a lull 6 ironths pa1s am laIxlr warranty exckIdirJ,j 
00Yes, printer.; am termina~ wf1ich carry the lui O.E.M. lactIJy warranty. PRICES SUBJECTTO CHANGE WITHOUT NOnCE. 

* EAST * 11 Edison Drive, New Lenox, Illinois 60451 * WEST * 15392 Assembly Lane, Huntington Beach, CA 92649 

OUR BEST SELLING TERMINALS 
Adds Viewpoint A low cost high pertorinance terminal w/gleen screen and detachable 
keyboald. Featules include * Revelse video * hall intensity * Visual highlighting * Full auxiliary port use * t50 -19.2K baud rate * Screen tilt * Foreign language 
international character set * 4 way cursor setting * 
ADDS VIEWPOINT #T-l000·04 . ...... $519.00 

Televideo 910+: Save your eyes on a great green screen wlleatures like * Built'in 
self test * Full ediling * Tab oplions * tursor control * 16 visual attributes like, 
reverse video, monitor mode, half intensity and block or underline, blink or steady 
cursor * Full numeric keypad * 925/950 emulation *. 
TELEVIDEO 910 + #T·lDOO·05. $569.00 

XOR 500: A new video display terminal featuring * Screen tilt * Detached keyboard * 9 cursor control keys * 5 function keys * 7 screen attributes * 25th status 
line * 50·1 9.2K baud * Column + field tab * and more * All these features 
with a lull 6 month warranty make this terminal the best buy on the market. 
~~m~5 . . ~. OO 

Televideo 925: From the hobbyist to the basic profession~ this popular terminal will 
fit your needs. * Detachable keyboard * Numeric keypad * Green screen * Self 
test * Time of day display * Programmable function keys * 91 21920 emulation 
hardware/software programmable configurations * Extra memory page * Four 
switch able foreign languages * Tilt screen * 25th status line * 
TELEVIDEO 925 #T. f 000-08 . . 5739.00 
TELEVIDEO 950 #T-1000-09 . 5939.00 

-' ''-. 

PRINTERS 
NEW ARRIVALS! NEW MODELS! 
MlnnesmJII blly MY 180 -IN SroCK!!!! New design ann technolOgy WIth a lIice tag lha1 WI,t knock your socks 
off. The'MT- ISO IS the most sought a!ter ,:Jin!er cUHen!1y on the market His printer is the answer to all your 
printe; needs . Vouge! highresolulionbuslr.essgraphics.outslandinglenerol.2lilyleXlior wora processing, ana 
conUnuous high speed report pnn1ing! Eiglt letter widilli give ytIur print out a change ot pace. On me meolumn 
width condences 264 columns. The dual shill print heall wilh a 20 x 18 matnx prints outstanDing lenerqualily 
type . So good you 'll think you invesled in a daisywheel. NOI convinceo? Serial and parallel hookup - STANOARO. 
96 chllacters ASCII drailQuality. 96 charact!rs lenerquaJity 11 graphic s~moo\s, 31 Gleekchal~ctels , 610leign 
langu.:~ es , bHlirectional logic seeking Ilual shit! plintMall . ANO Program by menu' Ever Irieil lO ligur! out 

~~eN~YI,I~C~e~~W~gr~~~s a t~i~~~~t!~:!~~ .~8C~~~U~r~~i~~~~'~' ~:~r'J:I~;e~~r:~~;~:at~l~s~etrh~~~~~:s)~~·i, 
soon cwn an MT ·180 lHE PRICE $995.00 

Okldall Mlcrollne: flew versatility, correspondence quailly pr.lllting and speeo make the Ml92 and Ml93t~e best 
p~inter values In their categories . Both prin1ers provide multi' speed pn01 modes: bi·direcllonal high speed mode 
wllh short line seeking logiC al16Ocps. emphasized and enhanced roode printing al80cps, and high reSQlution 

~;r:~~~~~n~~dq~~~k ~~~~~gi:~r~~;~~il ~~~~ra~~s~~~l~~p~~c:~~aS~~adr~lea . Bolh serial ana Dara!!el mo~els 
ML92 (S,,;" Add S851/M·2000·10 1629.00 
ML93 (Serial Ada S85) IM·2oo0·" S 965 .00 

;~~~~!h!i;h Mp~f~t~nh~g~u~~~I!Wc ~~i~~i~gto~~~~ ~h~~1 ~'lr~: ~ e~,i~~SI F~~'l~~h~~~i0~~~I~~t!~~e b~k~~u~n a 
two yelr end user warran ty. 
Selkow GP·l00A 2'year warran ly $239 .00 

OlisywrH1I2000. An innovation in daisywlftl leller qualny. Printwheel cassenes. Ilrsl introouced Dy Oaisywriter . 
afe enclosed prinlwheels 10 prevent damage or breakage ~ those costly daiSY wheels. These cassettes afe m ila Die 
in 14 print styles and t6 languages. Over 15 software commanDs makes wCf~ processing easy. Almost a word 
tlroceSS{Jf in itsell l AND standard serial inlerlacing , ' 6K(48K optional) buffer. ThaI's right siXleen Kot memory 

f~~d~rY~rUI~~c;~~~~~st~~~e~~II~e~!~g\~~~~~~I~~~:n~la;Dda~~~~ ~15~~~~J~ ;~~h~~I~~~t~o;:~'~~:a~~S:e~~,~:~ 
vectorplol1ing, aulo baud rate. self lest, t3210 264 collMTln print, lull line spacing an MORE l tleed to priN 301 
4 partbrms? No problem as the 0·2000 hanales the original and up 107 cooles. Don', leelyou'li be getting stuck 
Wllh a I)w speed lenef quality printer - 200 CPS hIgh s~eed "while space" printing wilt get trIal 30 page report 
oul in no time. 
OllSYWIHIl 2000 $1 150.00 

The 4 slot 5-100 systems below are equipped with XOR Z-80 4MHZ three board set. Each can run 8" or 5" disk simultandously. In addition to Ihe high speed XOR mini format, Ihey can read KPRO, IBM 
and Morrow 5" disk formats. Each has a modular dual power supply sub chassis . They are fan cooled . Standwd I/O is 2 serial ports and one centronics parallel. Expansion I/O is available. 

MICRO MANAGER 
TWIN 5% "MINI 

Oon 't be fooled by this system's 
small portable size. 

• Full 64K of memory with an 
industry standard 5-100 bus 

• Includes CP/M 2.2 and many 
utili ties on two disks 

• Add on a hard disk when you 
need more storage 

* *COMPLETE SYSTEMS* * 

Dual Floppy 368K SS/DD . 

Dual Floppy 750K SS/DD . 

Dual Floppy 1.5 Meg DS /DD 

Chassis (No boards No drives) . 

. . $1445,00 

. .$1595,00 

....... $1645,00 

... $ 425,00 

MICRO MANAGER 
MINI HARD DISK SYSTEMS 

Inexpensive but powerful , small 
enough for portability , these mini 
hard disk systems have a special 
XOR interface to the 5-100 bus 
that leaves an 5-100 slot open for 
expandability. Choose from 5, 10, 
and 16 megabyte sizes (6.5, 12, 
+ 20 megabyte unformatted.) 

5 Megabyte Hard Disk w/ 750K Floppy .... $2345,00 

10 Megaby1e Hard Disk w1750K Floppy .. $2475 ,00 

16 Megaby1e Hard Disk w1750K Floppy . . $2545,00 

Many Other Configurations Available - Ask Us! 

8" MICRO MANAGER 

Our most popular com puter 
features a 4 slot 5-100 bus and 
8" industry standard format. 
Reads and writes the IBM 3740 
format as well as any byte/size 
sector. Expandable? Yes , add a 
hard disk or cartridge subsystem 
when your data base grows , in ­
cludes CP/M. 

* System with SS/DD 1.2 Megaby1es ...... $1795.00 

* Sys1em wi1h DS/DD 2.4 Megaby1es .. . $1995,00 

* System with NO Drives (inclu des CP/M) ..... $1195.00 

* Sys1em Chassis (No boards, no drives, no CP/M) $ 395,00 

The 12 sial commercial grade 5-100 systems below have all of the features listed above plus a massive 30 amp power supply capable of the expansion we expect you will do. All units are cooled by four · 
inch fans . Each system must pass 2 days of constant read and write disk testing without a single error before shipment. One year complete warranty is included. 

BASIC PROFESSIONAL 
OFFICE MASTER 

REMOVEABLE CARTRIDGE 
DISK SYSTEM 

b/ ~_F_"_'_ 

e · . 

----------------~.~.~. 
Q ... 

* w/2 SS/ OD 1.2 Megaby1es . . ..... $2295.00 
* w/2 DS/ DD 2.4 Megabytes Full Ht. or Slimline ... $2345,00 

Buy the basic professional with thin line drives if you plan to upgrade 
to a hard disk in the future . 

* System wino Drives (Includes CP/ M) .......... $1350.00 
* 12 SI01 Chassis wI no Boards, Drives, or CP/M .. S 495.00 

Clrcfe 401 on Inqufry card. 

Your storage proolems have oeen solved! Two 10 megabyte IOMEGA removeaae canridge drives 
wllh the speed arill reliability 01 a hare eisk means you NEvER run oul of storage. Just pop 
In another 10 meg cartlidge Imagine 20. 50 over 100 megabytes 01 data at your lingertlps 
All systems Include 2 canrulges and CP/ M 2 2 ope~allng syslem . 

Good * to Meg Removeable cartridge w/1.2 meg Floppy .. ..... ..... 53695.00 
Better * 10 Meg Removable cartridge w/two 1.2 meg Floppies . ..... $4195.00 
Best * Two 10 Meg Removable cartridge drives . .. $4595 .00 
* 10 Megab~e cartridges - Siock up now. . ..... ....... .. $ 50.00 

See Page 291 for Additional System Information 

PROFESSIONAL 8" HARD DISK 
MULTI USER CAPABILITY 2-7 USERS 

--I • •• 
Buying direct from our tactory through our East or West coast sales loca· 
tions assures you of a system that fits your needs. All prolessionat 8" 
systems are custom built to the cusotmer's specificalions. You'll not lind 
this kind 01 flexibility with any com puler company, anywhere. 
10,20,40, and 85 megabyle systems with 05/00 1.2 meg. floppy 
- to meg . $4395.00 I 20 meg . $4895.00 I 40 meg . $5745 / 
85 meg . $5345 - Two user hard disk systems add $695.00 (in­
clu des CP/M & MP/ /v1) - Three 10 Seven users add only $250.00 
per user - 17 Megabyte cartridge tape backup add $1495.00 

BYTE Auausl 1983 533 



OUR PC lOO T" SOFTWARE PACKAGE TURNS 

YOUR I BM®PC INTO A 
DEC~ VT100 or VT52 

Compatable terminal 

Requires : 64k,l drive, monoch rome or color adpt with 
25xBO display, async adpt, and [8M DOS or QUN I XT M 

PRICED: S89. (Std. VT100 functions) 
Optional : Local Printer & Copy to/ from Disk. 

GMS 7525 MITCHELL RD. 
SU ITE 101 CALL OR WRITE 
EDEN PRAI RIE. MN 55344 (612) 937-9194 

t 8M is a registered trademark of International Business Macnines. 
DEC,VT are registered trademarks of Digitial Equipment Corp, 
OUNIX is a trademark of Quantum Software Systems. 
PC l 00. GMS are trademarks of General Micro Systems. 

Circle 177 on Inquiry card . 

. ZEIITIII Heath 
Users 
Double Your 

5y''' 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 
with your 5Y." drives. for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double­
sided, single and double-density. 8" and 
5\\" drives - simultaneously. 

~_l 
C.o.R. Sy~t.ms Inc. 

ControUed Data Rccotdina Systems Inc. 
7210 ClaIrmont Mesa Blvd., San Dleao, CA 92111 

(619) 560-1272 

Circle 85 on Inquiry card. 

Maxell Flo.ppy Disks 
The Mini-Disks 

with maximum quality 

inquiries 
invited. e.O.D·s 

aCcepted. Call 
FREE (800) 235-4 137 . 

t:
~ 

o PACIFIC EXCHANGES 
100 Foolhill Blvd .. San Luis 

-{ San Luis Obispo. CA 93401. 
In Cal. call (800) 592-5935 or 
(805)543- 1037. 

Circle 299 on'lnq!llry card. 

CY232 NElWORK CONTROLLER 
AND PARALLEL-SERIAL INTERFACE 

Bin;lrr. ;a nd 

will connect any RS232 CRT or- computer 
to any B-bit parallel TIL l I D pon 

and works with one pon or 
up to 255 parallel port.'i 

in several ne[Work 
configurations. 

ASC II ·ht'It mutif' lo 
' Ofopt'r.llion ro r 
muimumn .... ibilit)· 
S50nlS25! IOO) 
PrnlOl)"p ing b u;anl :l V3 i1 a blr. 

~
CYbernetiC Micro Systems 
p.o . 8mt 3000. Sail Crqorio, C .... 94014 
tH Sj 126-3000 Tf'lr ll.: IH -ISS :11111: Cybrmr';c 

Clrcl\i124 on Inquiry card. 

INDUSTRIAL CONTROL 
MICROCOMPUTERS 

We have six Single board computers, two 
video boards and 20 other control products. 
You can use our products for security 
systems. heat control. light control, auto­
mated slide show. traffic lights, irrigation 
systems, home computer systems, auto­
mated process control, and robot control just 
to name a few. OEM prices available. For 
catalog call or write to: 

JOHN BELL ENGINEERING, I NC. 
1014 CENTER STREET 

SAN CARLOS, CA. 94070 
(415) 592-8411 

Circle 47 on Inquiry card. 

wabast; 
1~[3~4[.1_t=&4 

ScotcH 
DEALER INQUIRIES INVITED 

FOR 
ORDERS 

CALL COLLECT 

Circle 128 0!llnqulry card. 

Wasting Money! We Have the World's MOlt 
Cost Effective Development System. 

..-... :,:;;ptir,;r:l 
I F'~U:j l •• 

," 

• Includee Haxklt 1.0, a powerful 
100% machine code editor I 
debugger ulliity program that 
makea coding tor 8-blt Micros a 
snap. 

1 • Program from Commodore 
VIC-20 keyboard Into built-In 
4K ROM emulator 

• Jumper to targllt ROM lOCket 
• reet programJ In cIrcuit 
• Built-In EPROM programmer 

and power lupply 
• Burns & runa EPROMS for 

lhe Commodore VIC-20. 100 
• Comprahllnilvi manuals 
• Fill EXPANSION PORT 

PROMQUEEN CARTRIDGE ONLY $199 
Send for Free Brochure 

Olstrlbuted In u.s, by Arbutul Totll Soft. Inc .• 4i!02 Meridian, SuUe 1t4, 
Bellingham, WA 96l26. Phone 800-426·1253, In washington 106-733-0404 

OIstrlbuled In Canada by lBC/DlltrlbutiDn ClnadI , 4047Camble St . 
Vancouver, BCV5Z2x9. pnone604·879-7811 

VISA AND MASTERCARD ACCEPTED 

Cl commodore approved product 
Prices 

PROMQUEEN 64 
8K board with 1 EPROM 
18K board with 1 EPROM 
8K board with 1 EPROM-G64 

Circle 31 on Inquiry card. 

Circle 296 on Inquiry card. 

U.S. 
1281.00 
121.15 

l:~~ 

MicroScript™ $99 
Slate of the Art Texl Formatle r 

• generic markup 

: ~~Yti~~~in;eb~~e~:?~o~ti!~s.m~~~p:go~~~~~ns 
• automatic widow and orphan suppression 
• automatic section numbering 
• automatic table of contents and index 

CAN 
"".00 
PUS 
"US 
"I.IS 

• automatic bullet. number. and definition li sts 
• Iloatinp ligures 

: ::ft
t :~t8~~~rti~~e~tli~nc~1:~r'd~~~\~~ id~~~Xon 

• bold. underscore. and proportional spacing 
• macros and symbols 
• multiple input 'iles 01 unlimited size 
• direct printer control 
• IDS, Qume, Diablo, NEC, C.ITOH, and all TTV 

MicroEd™ $49 
Custom izable Full Screen Ed itor 

• lull cursor control by character. word . or line 
• position to top or bottom 01 window or file 
• scroll by line, half window, or lull window 
• global or selective lind and replace 
• delete by character, word, line. or block 
• read external files into current file 
• copy, move. and wri te blocks of text 
• inserl. overlay, or word wrap text 
• all cursor addressable VOTs 

Postpaid Within U.S .. ou tsiOe US add SID, CA leSldents alfll 6% 
S' SSISD CP/M·SO'. and CPfM·86'. 525 ' SSIDO PC·DOS 

MicroType™ 
6531 Crown Blvd .• Suile 3A. San Jose. CA 95120 

(408) 997·5026 
, CP/M·eo. CP/M·86 ale tradema lks or Dlg"al ResearCh. PC·DOS 

IS a trademark ot tBM Corpora tion. 

Circle 274 on Inquiry card. 



A slim (13,"''') fan for Apple II® 
and other computers. Slides on, 
no installation necessary. Two extra 
outlets, feeder cable, illuminated 
switch an·d spike arrestors. 
ORDER NO. 
83-APL-FAN-1 $54.95 

APPLE COMPATIBLE 
KEYBOARD 

Heavy duty error free sWitches~ 
switchable N key rollover , last key 
repeat , upperllower case capability , 
alpha lock. Complete with cable . 

ORDER NO. 
83-APL-KB-7 $79.95 

APPLE II® COMPATIBLE 
SLIM DISK DRIVE 
RUNS QUIETER THAN THE ORIGINAL! 
New - not surplus - guaranteed! Only 
6"w x 1-7/ 8" h x 10"d . Complete .". 
with a 3' cable. Runs 
with Apple controller 
or our optional 
controller. 

ORDER NO. 
84-APL-DD-1 

Now only $259.00 
j ~ , • ' «(l'rt .!>~ 

, ~ =~: 
t'" • r . . 

CONTROLLER CARD 
ORDER NO. $ 9 
83-APL-CTL-1 4 .95 

BONUS Buy two disk drives and get a free 
controller card! 

ARCADE TYPE JOYSTICK REPLACEMENT 

This joystick has 
a stick top fire 
button-the 
newest "craze" 
in video games! 
OROER NO. 
83-XY-2S0 

REPLACEMENT POWER 
SUPPLY FOR fueA APPLE II® 

'\h, ~ t 
Fully Apple compatible. 
SA heavy duty switcher,110V or 
220V input, +SV /SA, +12V / 3A, 
-SV -12V full load outputs. Fits in an 
Apple II case. AC cord included. 
ORDER NO. 
83-APL-PS-S1 $79.95 

REPLACEMENT 
Atari, Commodore, RAM IC FOR ATARI® CPli IC FOR ATARI® 

Heavy duty. Sears compatible . 2600 YCS 

~ ... 2600 YCS , ORDER NO. Heavy duty leaf 

83-APL-XY-10 
switches . Long life. 

$16.50 
ORDER NO. ORDER NO. ORDER NO. 
83-ATR-JY-1 83-ATR-IC-3 $11.95 83-ATR-IC-2 $9.95 

REPLACEMENT AC REPLACEMENT ~ 

"~Om' "' """ ." ,.,,,, o •• ,~ 
REPLACEMENT POWER SUPPLY FOR 

ADAPTOR FOR ATARI® JOYSTICK ATARI® 800 AND 400 

ORDER NO. 
83-ATR-RF-1 

2600 YCS " . Fits Atari 
. ~.. Commod~re , 

ORDER NO. ORDER NO. ) ~ow only 
83-ATR-PS-S $5.00 83-ATR-XY-4 $4.95 

MODELS. 

ORDER NO. 
83-ATR-PS-800 $5.00 

JOYSTICK EXTENSION CORDS 
Works wi th Atari , Caleca, Commodore and other 9 pin 
plugs. Two popu lar lengths: 6' and 1 2'~ 

ORDER NO. 
83-ATR-EX-6 $5.00 
83 -ATR- EX-12 6.50 

REPLACEMENT 
ATARI®JOYSTICK $300 
CABLE ~. • - :::;: 

";::::':~.:":;.,..." ---, 
83-ATR-X -1 

LOGIC PROBE with 
MEMORY RJNCTION 

~:) 

~~oA $24.95 

IZI. MINIMUM ORDER $25.00. VISA, MASTER CARD accepted. No surcharges. Exact UPS charges will be added. PREPAID: Certified 
checks and money orders, send exact amount. No shipping , handling or insurance charges in the continental USA. PERSONAL CHECKS: add 5% 
shipping charges, allow 3 weeks to clear. INTERNATIONAL BUYERS: US currency and 20% extra for shipping. CA Residents, add sales ta x. OEM, 
DEALERS: send for special prices on your company letterhead. No purchase orders or open accounts-no exceptions. 
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I WILL BEAT ANY 
PROVIDED IT IS NOT BELOW MY COST. 

TRY TO BEAT THESE IC PRICES: 

DYNAMIC RAM 
64K 200 ns $5.35 
64K 150 ns 5.35 
64K 120 ns 5.90 
16K 200 ns 1.40 

EPROM 
2764 250 ns $6.35 
2732 450 ns 4.05 
2716 450 ns 3.25 
2532 450 ns 4.60 

STATIC RAM 
6264LP'15 150 ns $60.00 
6116p·3 150 ns 5.00 
2114 200ns 1.45 

Z80A FAMILY 
CPU. CTC. or PIO $3.39 
DART 7.99 
DMA or SIOIO 12.50 

MaslerCardIVlSA or UPS CASH COD 
Factory New, Prime Parts 

MICROPROCESSORS UNLIMITED 
24,000 South Peoria Ave. 

BEGGS, OK. 74421 

(918) 267-4961 
Call lor volume Dlice!!. Subtecl lo available quantities. 

Cash discount sho ..... n. 

Circle 489 on Inquiry card. 

Circle 144 on Inquiry card. 

Circle 121 on Inquiry card. 

IEEE-696 S-100 MONOCHROME 1495 

- , It 512 lC 512 Pillal 
- Single board IYltam 

IEEE-696 S-100 MONO CHROME I COLOR .... 

- I II '02.4 It 102-4 Pilil 
- Expandible 108 It '024 It 102. Pixe l 

IEEE-696 S-100 EIGHT COLOR • "'0 

- 3 It 512 )[ 5 12 Pl u l 
- 8 Color ROB 
- Two board IV,llIm 

MUL TIBUS EIGHT COLOR $2695 

- 3 11 1024 It ' 02-4 Pi n . 
- Eight color ROB 
- 51ngle board IVlt am 

IBM-PC 
MONOCHROME - 1 x 512 x 5 12 Pi xe l $49 6 

- I x 1024 x 1024 P ixe l $ 995 
COLOR - 3 x 5 12 x 5 12 $1295 

- 3 x 1024X 1024 Pl xo l $1995 

FE~JwlJr~~§,. . Hardwara l oom. Pr ogrammable 
Displ ay Ruolullon. Wlndowlno. Muill-Conlro llar 
Ca pabllily . NEC UP07220 Graphic Conlto ller 

ULTRA-RES Trademark CSOlncorporlled St ar Ung Pr! c .. 
MULTI BU S Trademark 'nta.C o rpor . ll o n 

C.S.D. Incorporated 
P .o . Bo x 253 Sudbury . M .... chu .. llI 01716 

(617) H3- 2750 

Circle 61 on Inquiry card. 

AUGUST SPECIAL 

~ 
A~~~,~. ELEPHANT DISKS 

~t~ $19.95/ 10 

PROWRITER 8510-
EPSON MX-BO FIT 
GRAPPLER + 
QUENTIN (Applemate) 
MICRO-SCI(A-2) 
CONTROLLER CARD 
DISKFI LE · (holds 125 disks) 

$375 
$449 
$ 120 
$249 
$239 
$ 69 
$ 52 

Inv itation. To Bid - Welcome. CEl 
Itam. In Stock - Ship In 24 Hrs. ~ 
We accept, MC, V ISA, Certified 
Check , Money Orden, APO , OK., rr.=z:J 
~~p~I~I~d~~~ :~5~ax . d 
G\NS 

12091539·2107 

GOLDEN WEST SYSTEMS 
3 19420AK HILL LANE 
PORTERVILLE . CA 93257 

Circle 186 on Inquiry card. 

68000 processor plus UCSD p·SYSTEM. 
PASCAL. FORTRAN 77 . BASIC. M acro As· 
sembler, fu ll 1 year warramy. 

Sage II wi th 2 00 floppies 11 280K) & 128K 
RAM on ly 53300. With 51 2K RAM. S3855. 

Sage IV w / 1 I loppy 1640K) & 256K RAM. 12 
Mbyte hard drive. 55 588 . W / 1 M b RAM 
56698 . 

We are more than JU St an au thofl zed SAG E 
dealer: we use the SAGE everyday In ou r 
software developmem bUSiness . 

MARITIME SOFTWARE 
ASSOCIATES 
(503) 929-2552 

6660 Reservoir Road Corvall ,s. OR 97333 

Circle 490 on Inquiry card. 

IBM/PC= 
1. DEC VT100? 
2. DEC VT125? 
3. DASHER D400? 

SMARTERM"'/PC Does It! 
At more than 

1000 locations worldwide! 
• fu ll emulalion ollerminal characterislics up 10 

the IimilS 01 slandard IBM PC" hardware 
• includes integral high·speed, bi·direclional 

ASCII and binary file lransfer 

OUTSTANDING PRICING: 
VT100. VT101 , VT102, VT52 .. $58 10 $150 ' 
VT125 Graphics Terminal .. $21 5 10 $295' 
Dasher 0100 , 0200, 0 400 . . $5010 $125' 
• Depending on quantity 

A~ell.ble Ihrough you, locel compUle, dee/e, 
0' dl,eclly t,om: 

~p'ersoft, 2740Ski Lane ..:. ..:. Inc MadIson. WI 53713 
- - • (608) 233· 1000 

Soflwe,. 10' Profeu ionell .. . by ProfUlion.'s 

Circle 312 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 299 on Inquiry card. 



DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! FREE SHIPPING! 

.111111111 
""1111' , 

TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE 
f/CASE & POWER SUPPLY AT AN INCREDIBLE 

LOW PRICE! $195.0011111 
EW! 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! 

AC's New Slimline 40 Track w/case & power supply .......... $240.00 
ndon 40 Track TM·100·1 w/case & power supply ...... . .. . . . $225.00 

(DOUBLE SIDED 40 TRACK DRIVES ADD $75(0) 

ugart New Slimline Double Sided 40 Track w/case & P.S ... , ... $299.00 
ugart New Slimline Double Sided 80 Track w/case & P.S ....... $379.00 
ndon Single Sided Slim line 8" Disk Drive w/dual case & P.S ... . $545.00 
ndon Double Sided Slimline 8" Disk Drive w/dual case & P.S .... $625.00 
10 Drive 5 1/4" Cable (FOR MOST COMPUTERS) .................. , $23.99 

(WITH GOLD PLATED CONNECTORS) 

I's Color Computer 1st Drive Only ... . ... . ... . ............. $389.00 
INE YEAR WARRANTY ON TEAC & SHUGART DRIVES/ISO DAYS ON TEAC & TANDON 

,yes Smart Modem 300 Baud ... .. .. $225.00 1200 Baud ..... $525.00 

PRINTER PRICES 
~80 w/Graphtrax Plus .. $379.00 Gemini 10 ....... .. $349.00 
:so IT w/Graphtrax Plus .. $495.00 Gemini 15. . . . . . . . ... $489.00 
:100 w/Graphtrax Plus . $659.00 Citoh Prowriter 8510. . . $395.00 
80 w/Graphtrax Plus ... $409.00 Starwriter FlO . .. . ...... $1169.00 
80 w/Graphtrax Plus ... $569.00 Smith Corona TPl. ....... $595.00 
100 w/Graphtrax Plus .. $805.00 
~ter Cable 10' long w/gold plated connectors starting at. .. . . , .. . $25.99 

Iisit our retail location at: 

Lll Marshall Street 
~itchfield, MI 49252 
313) 426-5086 
313) 482-4424 
,517) 542-3280 
:517) 542-3939 
:517) 542-3947 

Circle 1<18 'on In ul card: 

·TRS·80 is. trademark of the Tandy Corporation 

DV'S EXCLUSIVE "YOU CANT LOSE" 
SIX MONTH WARRANTY! 

"NO YOU'RE NOT SEEING THINGS, THA T'S FOUR 
INTERNAL DmVES IN A MODEL 4, WITH UP TO 4 MEG, 

DISK STORAGE AVAILABLE NOW! 

DV IS DRIVING DOWN PRICES ON DISK! 
DISPLAYED VIDEO is now offering TRS-80' MODEL 4 with T ANDON/ 
TEC/TEAC 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 systems 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 1II/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 

COMPUTERS 

IMMEDIATE DELIVERY 
DV'S SIX MONTH 

PARTS AND LABOR WARRANTY 

Prices subject to change without notice. 



Prj nfer Cables 
- Parallel-

ALTO'S 
ATTAC HE 

ATARI 
CENTRO'N ICS 
COLUMBIA 

EAGLE 
IBM- PC 

KAY PRO' 
O'SBO' RNE 

Ott SANYO' $ 
~3S.0 _. _--==-:TI-,..:.;99:-:-_3$.00. 

SERIAL -
ATTAC HE COM . 

RS232 (DB25P) 
(9 conducto r 1-8, 20) 

WORSW/CK INDUSTRIES 
4030 Wabaska Dr. 

San Diego, CA 92107 
619-222-3366 

" ( \f.:I~Ultllh \lId" .... ,11, ... 11 \( ... 1 \11 

Circle 426 on InquIry card. 

ATTENTION APPLE'· SOFTWARE DEVELOPERS 

Put the bite on Software 
THEFT! 

PROTECTS YOUR SOFTWARE IN 3 WAYS: 
1. The Softwlre Component 

2. A Hardware "LOCK" thl' till Into your Glme. 110 
3. Our Security Dellbl •• 

• WON'T IMPEDE USE OF JOYSTICK OR PADDLES . 
• COMPATIBLE WITH DOS 3.3 . • OPERATES WITH 
ALL TURNKEY PROGRAMS . • PROTECTED DI SKS 

WON'T BOOT WITHOUT A LOCK. 

@ 
software 
research 
corporation 

ONLY $149_00 

Circle 363 on Inquiry card. 

f. ·1iTh FACTORY AUTHORIZED 
BEl SALES & SERVICE 

Wide choice of lease & lease/purchase plans 

G;;~pr;': 
Sys A $103fmo., Sys 8 $123/mo., SysC $160/mo., Sys 0 S2S5/mo. 

MDRROW DESIGNS 

DECISION 1 
0120 $110/mo., 0200 Sl17lmo., 0210S130/mo., 0220 S155/mo. 

~ 
RebelS7Blmo .. Rebel 16 megSl03fmo., Rebel 16 meg muUi·user $124/mo. 

Ask about bonus scttwara. Accounting, games, utilities. 
PRINTERS. TERMINALS. SOFTWARE-CALL 
We caler 10 eKperienced users, gov·!. agencies. and corp. customers . 

~!~~a~:a~fr~~;;'~:~~~ CostPlus IOf 2% lO/Nei JO MAl at 
Fee lSIaia PO 21\b /mo. 

~Z:i,~AMI010PM COMPUTERS 
205879-5976 P.o. Box 6114'Binnln9ham, AL 3525~114 
205879·4735 "","'kl.'''N.'",,,'ol~'"'I'!I>am.1'Ifl51''~5120 

Circle 117 on Inquiry. card. 

~cll~IPeLlrl~ 
Low, direct prices· Fast. direct service 

2532-450 . . · - · - , - · , $·42& 
2716-450. · . · . · . - - 3 20 

2732-450. · - - . · . , . , . 3 118 

2764-250_ .. . · - · . · . . - 7 1B 

2764-350. , .. · . · . · , . . 478 

4164-200. , ... _ ...... 4 BO 

6116-P3, , .... . .. , . , . 430 

6116-lP-3 .. .... _ . , .. 4BO 

Add S2.95 shipping 10 011 orders. 
QEM • Quantity discounts alnlilable • P. 0. s on 
appralnll • C.O.D. QK • Credit cards' FL residents 
add 5% tax· 1111 new, no surplus, no seconds 

CPric.s subJecllo chonge.) 
4920 Cypress St. , SUite 100., Tampa, FL 3360.7 

In FL, and for Info., ca ll 813-875-0.299 
FOR ORDERS ONLY, 800·237·8910 ,.1 ; VISA : 

8AM-5PM EDT 

Circle 171 on Inquiry card, 

wabasH 
When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 

MasterCard, Visa Accepted. 
Call Free: (800) 235-4137 

Clrcte 299 on Inquiry card, 

************** 
APPLE HARDWARE 
************** 
40% TO 70% OFF!!! 

STOCK 
NUMBER 

RETAIL NOW % 
PRICE ONLY OFF 

APIOI 16K RAM CARD ..... . ... $149 
API02 80 COLUMN CARD ....... .. .... 295 
API04 CLOCK /CALENDAR CARD ..... 195 
APIOS DlSK·1I DRIVE WO/ crRL .. . , .. , 498 
API06 DISK-II CONTROLLER .. . .... ]SO 
API07 JOY-STICK DELUX .. ..... . 49 
AP]OS LANGUAGE CARD ONLY ...... 295 
API09 LOWER CASE . ... .............. 45 
APllO PRINTER CARD .. .. . .. .... 150 
APlll RS-232 CARD .................. 195 
API12 SUp·R·MOD 39 
AP1l4 z..ao CARD ............. 298 
AP11S DISK-II DRIVE WO/ CTRL ....... 588 

(S LIM lINEI 
AP1l6 INTEGER CARD ........ ........ ISO 
API17 EPROM WRITER CARD ......... 279 
APlIS 123K RAM CARD . _ . " 498 

AP201 APPLE-II + COMPAT48KKJT ... 599 
AP202 HARDCARD FOR APZOI ___ ..... 175 
AP203 KEYBOARD FOR APZOI . . .. .. .. 139 
AP204 POWER SUPPLY FOR APZO] . . . . 120 
AP401 IBM PC COMPUTER W / 2 DRIVE . 3550 

$49 67% 
159 46% 
89 54% 

219 56% 
89 41 % 
25 49% 
159 46 % 
25 49 % 
59 61% 
89 54% 
25 36% 
139 53% 
259 56% 

(NEW) 
59 61% 
139 SO% 
279 44% 

(NEW) 
320 47% 
119 32% 
78 44% 
75 38% 

2495 30% 

.****.********************** 
WE ACCEPT C 0 tJ I'£RSONA.L CHfC~ 

AU P.,C£S GOOD rH~U TIff fND OF THIS MONTII 

K " R COMPUTER co., L TO. 
1«0 PACIAC COAST HWY.; 1104 

HARBOR CITY, CA 90710 
(213) S3()"1577 

Circle 225 on Inquiry card, 

WANTED 
Experienced hacker to work in development 
lab with every faCility you can think of, 
located In Ft. Lauderdale , Florida . 

The person we are looking for must : 

Be familiar with CP 1M at the BIOS 
Customization level. 

Have some experience in microcommunica· 
lions (programs like XMODEM and the like). 

Be good at: - 80BO assembler 
- Microsoft BASIC 
-PASCAL 

Hardware experience is desirable. 

Equal Opportunlly Employer M/F Handicapped 

Please forward resumes to : 
Personnel Head, CLI , 

P.O. Box 821 
Pompano Beach, FL 33060 

Circle 71 on Inquiry card. 

ATTENTION BIG BOARD USERS! 
WHY USE OUTDATED TECHNOLOGY? 

INSIGHT ENTERPRISES 
IS NOW DELIVERING A NEW 

STATE-OF-THE-ART CP/M Z80-A 
SINGLE BOARD COMPUTER 

On board video - 128K 01 Oynom lc RAM and 4K 01 STATIC (vid eo mem o 
ory) - OM ... - SA-SI (hard disk Inlerlace) ' Floppy disk conlrollel (4 dlives 
""y camblnol1on 015·1 / 4" Of 8 ")' 4 seflol pariS' Full Cenlronlcs 
p.1nler pott - Expansion bus - Wide line ond Thin line gfOPhlc~ _ 
ExlendedTlock buller' Pflnler buller' FuUy Interrupl drIven - Polo Itel 
or Serial keyboord - Compocl SIze' (8x14 Inches) 

$750.00 t ingle qUllnr ilyOE M IIlIc lng 2·4 wttk5 l1ehver, SIO 00 5hl""'n9 

INSIGHT fNTEIIPRJS£5 CORPORAHON 
313N WUlelnAn . 5uU.,2Lo5Ano.'u. CAgOOO'(2JJ ) 461 .J262 

OeaJer. OEM . JnlelnOlronol Inqulrlu Weltome 
MANUFACTURING lICfNSES AU AVAILABLE WORLOWIDE UPON REQUEST 

Circle 204 on Inquiry card, 

$$ Printers $$ 
$$ WE WILL NOT BE UNDERSOLD $$ 

EPSON 
RX 80, MX 80 FT, MX 100FT, FX 80 & newe.1 

FX 100 "Iowelt prices In the USA" 

Gemini lOX . ... ,.......... . ...... $329 
Gemini 15 ... .. ... .. ... .. . 494 
Prowrlter8510 (P) . 385 

All other printers discounted 
Mlacelleneoua Herdware 

Microsoft Premium Pack,. 479 
Mlcro.8oft Softeard ., 239 
Microsoft Softeard Plus.. 489 

(Includes vide x 80 Col.) 
Smartterm 80 Col. , 145 
Wizard 80 Col .. , 179 
Vldex 80 Col. Combo .. 257 

Printer Cerda 
Parallel 89 
Wizard Buffere(l BPO 149 
Grappler + 125 
Buffered Qrappler + .. , , . 209 

THE COMPUTER STORE 
3941 -B S, Bristol Street 

Dept. 345 
Santa Ana, CA 9270.4 

714-281-1383 
ORDERS ONLY: (800) 824-2227 

Circle 95 on Inquiry card, 



ATARI PARALLEL . 
BASIS'08 PARALLEL 
DTC 
EPSON OX-' D PARA LLEL 
IBM PARALLEL 
KAY PRO PARALLEL 
MALE TO MALE RS232 
OSBORNE PARALLEL 
TI99/ 4A PARALLEL 

ALPHA PLOT 

APPLE MECHANIC 

DOS BOSS 

DOUBLE TI ME 

PRONTO DOS 

BPI (GL,AP,AR, IN V) ea 

BRODERBUND 

DARK CRYSTAL 

HOME ACCT (APPLE) 

VISICALC (APPLE) 

VISICALC & CD EX (IBM) 

VISIWORD & VISISPELL 

Circle 88 on Inquiry card, 

Taxan RGB II I Color 

ND- D/A 
CABLES 
CLOCK 
CPS CARD 
EXPANSION CHASSIS 
MUSIC SYSTEM 
RAMPLUS 32K 

EPSON (ALL MODELS) 

OKIDATA 82A 

OKIDATA 83A 

FUNCTION STRIP 

ULTRATERM 

TWO DRIVES 
128K 3.0 CP/M 

DIAGNOSTIC CONTROLLER 
CALL FOR LOWEST PRICES 

ALSCPM 3.0 

APPLE EXT 8D COL CARD 

BUFFER BOARD 

DRIVE CONTROLLER 

FINGERPRINT IMX·PLUSI 

GRAPPLER+ 

HAYES SMARTMODEMS 

IN LINE MICROBUFFER32K 

MICRO MODEM II 

MICRO MODEM "W/TP 

MOCKING BOARD 

MONTECARLO CARD 64K 

MX 8D RIBBONS 

PAYM AR LIGASE REV. 7 

PKASO GRAPHICS CARD 

PLANTRONICS COLOR CARD 

w/Draftsman Soflware(IBM) 

SERIAL INTERFACE IAI 

16K RAM CARD 

SNAPSHOT TWO 

USI RF MODULATOR 
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})_I.:~ 

~\)\)~ IMMEDIATE ~~~ 
, \. '" ~\s:- DELIVERY 1. O':~ 
\/I/'J - I" 

MODEMS-MODEMS-MODEMS 
'UDS 103·0/ ALP, 300 bps, full duplex, 
manual originate or answer modem 
'UDS 212LP, 1200 bps, full duplex, manual 
originate or answer Modem 
'Other models are ilable upon request 

ORDER TODAY: 1·800·323·2666 
or 312·459·8866 

I.C. 
Circle 432 on Inquiry card. 

BATTERY BACKUP 32K 
CMOS RAM/EPROM 

8-100 MEMORY BOARD 
8 or 16 BIT DATA PATH 

$279 A&T 

.,. 8MHZ .,. bank •• tect 

.,. phantom option .,. ac!lvlty indlcltor 

.,. IEEE 898 (8-100) compatible 

.,. extended addrelling switch .electable 

." all addr ... and data IInu are buffered 
". window lelectlon at 2K boundary 
.,. EPROM can be mixed with RAM 

Yang Electronic Systems, Inc. 
307 Compton Ave . Laurel. Maryland 20707 

(301) 776-0076 

Circle 431 on Inquiry card. 

Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. -V/S4' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo. CA 
9340 l. In Cal. call 
(800) 592·5935 or 
(805) 543·1037. 

Circle 299 on Inquiry card. 

BEST BUYS ON DISKETTES 
LIFETIME GUARANTEE 

ULTRA-Magnetics 
Premium quality for absolute reliability and error·free 
performance. Individually tested . Meets or surpasses 
all industry specs. 
5V." SSDD SoH Sector wfhub rings $1.79 In bulk $1.49 
5V. " DSDD SoH Seclor wfhlib rings $2. 791n bulk $2.39 
8" and quad danlltv alia available. 

SK 
High quality/best price. Tested and 

certified to meet all industry standards. 
5V. " SSDD SoH Sactor wfhub rinOI $1.69 

5V." DSDD SoH Sactor wfhub rinOI $2.59 
Add 10% for quantities of less than 100. 

Ask about volume discounts. 
We also sell Blank Video Tapes at wholesale prices . 

CALL TOLL FREE (800) 982·2244 
6 AM·? PM Man·Fri, 6 AM·12 PM Sat 

Checks, Money Order, Visa, MasterCard-5% shipping, 
California Residents add 6'12% Sales Tax . 

VIDIOM MEDIA SUPPLY, INC. 
500 Airport Boulevard, Suite 422 

Burlingame, California 94010 
415342·0663 (anytime) 

Circle 413 on Inquiry card. 

BIG SALE 
CAll . .. , GOODWill elECTRONICS CO. 

I APPLE HARDWARE I 

h~ITIOOMm(R :;'2321 ... 

1I5KRAM CoIIClI .... l'IOuao-l .• 

WeaecepIVIsa. MIlIIt Chll\le,ch.cklndC.Q,D. CA ' •• ,oenll lddlS'MIoT ... 

S/I'PP'I'IO: S3.OO to, Ilrl' J Iba. ~o, lor .. en .ddltlonl~ 

GOODWi lL ELECTRONICS CO. 

11S1Kl' CRENSHAW BLVD. 

TOAAANCE, CAIKl!O<l 

12131 ~J2·062. 

Circle 187 on Inquiry card. 

COr:1PUTER 
P[l/ bL. a" features of Promqueen less mimic mode. 
Software enhanced to include EPROM QC utilities, RS· 
232 communication, printouts. 28 pin ZIF sockel. 
Reads, edits runs and 
programs a" 5 volt 
2500 and 2700 series 
EPROMS plus variety 
of EEPROMS a" 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· 
elude a ground plane for low noise operation. In· 
eludes 1 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 

Circle 183 on Inquiry card. 

$$ Printers $$ 
$$ WEWILLNOTBEUNDERSOLD$$ 

Special Sale 
Communications Pak 

Hayes Smartmodem 300'1 200 ... .. . . . . .. $499 
Hayes Mlcromodem II . 279 
Apple Cat 11... ............ ... . . .... .. ... . 282 
J Cal... .. ............ .. .... . .. .... .. ... 129 
Anchor Mark I RS232 ..... 89 
Anchor Mark VII aut .. .. .. .. ......... . .. .. . 139 

DISK DRIVES 
Rana Elite I .. .... . ... .. ................. . . 289 
Rana Elite II .. .. .. . . . . . . . . . . . .. .. . .. . . . ... 435 
Rana Elite III. ... .. . ............ ... . ... . . .. 575 
Rana Controller w/drlve. . . ....... ..... .... 75 
Apple Ace Mate (1 yr. wan) ............ . . . 239 
Slim Teac 5'1." (1 yr. warr.) ...... . . . . .. . . . . 269 

THE COMPUTER STORE 
Dept. 345 

3941·8 South Bristol SI. 
Santa Ana. CA 92704 

714-281-1383 
ORDERS ONL Y: (800) 824·2227 

Circle 98 on Inquiry card. 

INVENTORY REDUCTION 
EAGLE III MICROCOMPUTER -

64K, CP/M; includes spellbinder, ultra· 
calc, CPM C basic .. . . . . .. 52,495.00' 

MANNESMANN TALLY 1805 
dual mode printer, 200 CPS 
draft mode/50LPS 
correspondence mode ... .. 51,395.00' 

DATAVUE DISPLAY TERMINALS-
132 & 80 column formats. soft keyboard 
originally . . . .... . .. . ... . $1,995.00' 
now . . .. . . .. . . . ...... . . 51,000.00 

TELEVIDEO 950 -
demo units . .......... . . . 5 850.00' 

ECONOMY 
PERIPHERALS, INC . 
Call (404) 952-0213 

• WHILE QUANTITIES LAST 

Circle 157 on Inquiry card. 

300 
BAUD MODEMS 

1200 
BAUD 

SIGNALMAN ... with cables, free h our on 
'SOURCE' 
300 BAUD direct connect 
300 BAUD AUTO DIAL! ANS 
30011200 AUTO DIAL! ANS 

'Hayes Compatible 

$ 69 
$119 
$319 

US ROBOTICS .... .. 'Hayes Compa tible' 
30011200 AUTO DIAL! ANS 
'Password' with cables, spk r 
'Auto 212' dlxe . 

~~~RIX PRINTERS 
GEMINI lOx 120 cps graphics 
PROWRITER 120 cps hi density 
JUKI daisy wheel 18 cps 

$339 
.... $419 

LETTER 
QUALITY 

SILVER REED w ide carriage 18 cps 

$319 
$389 
$589 
$689 

CP /M COMPlTTERS IBM 
Eagle II 
Televideo 

$CALL Colu mbia P.c. 
Corona P.C . 

Eagle P.c. 
IMAm·: C()~lI'l TERS 

P.O. Box 1164, Cardiff, CA 92007 
CALL TO ORDER: 
619436·7669 ~ • 
619436-8317 ... . 

Circle 201 on 'Inqulry card. 

VISA / M e 
ADD3 % 



wabasH 
diskettes I:~ 
$1.39 each! 
Now ... Get High Quality at a Low Price 
Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 1 00% certified 
to insure premium performance. 

Why Wabash is Special 
The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. Aftercoating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form­
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal ... Helps Prevent Contamination 
To keepoutforeign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor­
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek® evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 

Each Diskette is 100% Critically Tested 
Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 

Flexible Disc Quantity Discounts Available 
Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 1 0 units 
at a 10% surcharge. Quantity discounts are also avail­
able. Order 500 or more discs at the same time and deduct 
1 %; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 

Circle 78 on Inquiry card. 

CE quant. 
SAVE ON WABASH DISKETTES 100 price 

Product Description Part # per disc ($) 

8" SSSD I BM Compatible (128 B/S, 26 Sectors) F111 1.99 
8" Same as above, but bulk pack w/o envelope F111 B 1.79 
8" SSSD Shugart Compatible. 32 Hard Sector F31A 1.99 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.49 

8" DSDD Soft Sector (Unformatted) F14A 3.19 
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 3.19 
8" DSDD Soft Sector (512 B/S, 15 Sectors) F145 3.19 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 3.19 

5'/4" SSSD Soft Sector w/Hub Ring M11A 1.59 
5'/4" Same as above, but bulk pack w/o envelope M11AB 1.39 

5'/4" SSSD 10 Hard Sector w/Hub Ring M41A 1.59 

5'/," SSSD 16 Hard Sector w/Hub Ring M51A 1.59 

5'/,' SSDD Lanier No-problem compatible M51F 2.99 
5'/4" SSDD Soft Sector w/Hub Ring M13A 1.89 
5'/4" Same as above, but bulk pack w/o envelope M13AB 1.69 
5'/," SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79 

5'/4" SSDD 10 Hard Sector w/Hub Ring M43A 1.89 

5'/4" SSDD 16 Hard Sector w/Hub Ring M53A 1.89 

5'/4" DSDD Soft Sector w/Hub Ring M14A 2.79 

5'/,' DSDD 10 Hard Sector w/Hub Ring M44A 2.79 

5'/4" DSDD 16 Hard Sector w/Hub Ring M54A 2.79 

5%" SSQD Soft Sector w/Hub Ring (96 TPI) M15A 2.69 

5%" DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.79 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density; TPI = Tracks per inch. 

Buy with Confidence 
To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax or 
supply your tax 1.0. number. Written purchase orders are accep' 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out oi stock items will be placed on 
backorder automatically unless CE is instructed differently. Min­
imum prepaid order $50.0Q. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 5'/4-inch 
mini-discs for U. P.S. ground shipping and handling in the con­
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 481 06 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 
Copyright ~ 1982 Communications Electronics" Ad #110582 

e3 == MEMBER (ffJ' 
MasterCard VISA ~ ,~ EEl " ~u,,~ .uoc"oo. 

Order Toll-Free! 
800-521-4414 

In Michigan 313-994-4444 

TM 

wabash 
error-free 
diskettes 

COMMUNICATIONS 
ELECTRON ICS™ 

Computer Products Division 
854 Phoenix 0 Box 1 002 0 Ann Arbor, Michigan 481 06 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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!~F',f 4 • momoomo 
PC-LINK 

DEC VT100® TERMINAL 
EMULATOR 

• A full featured DEC VT100' termina t 
emulator on IBM PC. 
• Transfer text files between host and PC. 

• Very easy to learn! All DEC softwares can 
be accessed from IBM PC. You ca n use the 
standard DEC edi tor edt on PC without learn· 
ing th e intricacies of escape seq uence. 

• To use PC-Link program, the PC needs to 
have at least one disk drive, IBM DOS, IBM 
monochrome display, a RS232 port and tele· 
phone modem. 

• S40.0011 0 day money' back guarantee 
wi th all malerials returned. 

Add $5.00 for shipping 

SCREENWARE CORPORATION 
P.O, BO X 3662 

NASHUA, NH 03061-3662 
.... , Tel , 603-888-4074 tit 

VISA ' " '". , .. "'"'_''' .. ," .. _ I 
_~ .· .,; n .... ·.Pl c .. · ·OU . ' ~ ··'"". - .· .• ,,· .' 

:J .... , • • u .......... • ......... . , .... . 

Circle 491 on Inquiry card, 

Smlth<Oron .. Tr- . DiUsy Wheel rrlnter 

0(\\~$46900 

UNBELIEVABLE! 
• lully.fo,mled ch.u",lters • steri,,' Of p,u"lIel inlterrace 
• comp"'ible with mO~f • (hoice of 10 Of 12 err 
mi(lo ·(om puu~'s model); 

Also for your Tr· f letter quality printer ­
the Smlth-Coron .. Tr .. ctor Feed 

uti Collect 
(2 14) B26-6521 

• AdiuSI"blt' traclor Wld'hS 
• for (onllnuOus for ms 

nGURE-LOGIC BUSINESS EQUlrMENT, INC. 
6408 Gaston Avenue I Dallas, Texas 75214 

Circle 492 on Inquiry card. 

NOW MAKE SOLID 
CONNECTIONS ...• 

Male or Female 
RS 232 GENDER REVERSERS 

American Made 

Order either 
two male or two 

female connectors with 
all 25 pins inter· 

connected. Both Gender Reversers 
just $34.95, plus $1.75 shipping 
& handling, (IL res. add 5% sales 
lax); we accept Me or VISA. 
Ask for FREE lIustrated catalog of 
problem solving equipment. 
Phone: 815·539·5827. 
Make checks payable to: 

B&B eler;tranir;s 
POBox 475 B • Mendota, IL 61342 

Circle 493 on Inquiry' card. 

ScotcIi Diskettes 
Rely on Scotch- diskettes 10 keep your valu­
able data safe. Dependable Scotch diskettes 
are tested and guaranleed error-free. The low 
abrasivity saves your read/ write heads. 
They're compatible with most diskette drives. 

(800)235-4137 

-..... 
Dealer Inquiries 

Invited 

Circle ~ on Inquiry card. 

Serial • 11111111 •• Parallel 

Convert What You Have 
To What You Want I 

• RS232 Serial • Centronics Parallel 
• 8 Baud Retee 
• latched Outpul s 

• Handahake Signal a 
• Compact 3y' )( 4% )( 1~ 

~fO ~~ge6:~~~~~J!TI~gra~r~~r~~~'H'r:~I~!~r~.~~. t~~ 
Series tonv.rter. provide the ml •• ln~ link. Bued on the 

~:~:a~e:~c~~~t~ ~;::K.O~Wh!~~~~.~~ ~d~:,~~~ ~:XI~I~~ 
tranafer effiCiency. Oetall8d documentalion allowl 
Simplified Inslallatlon. Order the MOdal 710 (SerfPa" or 
Model nS(PariSer) TOdayl 

, .......... .." only'89.lIS 
Buller Producte 
Coming SOOn! ~ ......... 1140. eonn.ctOf Option 110.00 

•• CA~'ldlntIIlYotax 
1501 ·8 PI", StrNl UPS SlIlpplng $1.00 

POIII0f11ce80_2nJ 
Oxnlrd,Callfoml.93030 

• CALL (805) 487·1665 or 487·1666 c::;c 
For FAST Delivery 

Circle 163 on Inquiry card. 

ScreenWiz 
FULL SCREEN CONTROL 

An assembler subprogram you ca ll from your 
programs to handle screen input/output as 
IBM mainlrames do, 
Define full screen format specif ications 
outside your program. and ca ll ScreenWlz to 
ret ri eve the formats . and do all the 110 for you. 

: 3~: ~1?r;;f':Onu~ ~~¥t~1~s:,;"lt~rit~¥~ls screen 
• Define up to 24 function keys 
• Define templates for di splay and input. 
• Validate input while keYing, Insert and 

delete characters to correct fields 
• Tab fields forward and backward 
• Draw figures using vertical field displays 
- Save memory as only one format needs to 

be in memory at one time. Make the 
constants to di splay vi rt ual , and they don·t 
use any memory at al l. 

• Build help screens, Ca ll them with one 
funct ion key then return to where you were. 

Available now for mo.' popular -

COBOL Apple II CPIM 
BASIC } IBM PC and CPIM 

FORTRAN Shipping 
PASCAL Source code included 

Dealer Inqulrle. welcome 

$99 
$75 
$ 4 

InTERDATA SYSTEMS INC. 
42 Elflndale. Toronto . Ont. Canada M2J lB5 Visa M/C 
1416) 493-8675 Icall collect to order) Am , Express 

Circle 213 on Inquiry card. 

TeleCOA-1M1M_A Complete Versatile , User ·friendly & 
Telecommunlc.ting 

ELECTIlONlC MAIL PROGRAM ,-
refeVideo. , CP/M- , MP/M

1M, TurboDOS1M bUild Computtlrs. 
r ll.COMM providl' you wilh 1110 mOil Ifflcllnt .nd co.,·.II.Cl lvl m .. n. 
01 communlclting bot ween you.nd your brlnch olficl, coworklr', Irilnd. 
or lomlly vii Ilocllor .. nltwork or nllionwlde te llphone link . 

• Mutll·/$ingIe-uI .. CompuI .. , 
• P .. , word ProlKttd T, ... Metioru 
• 8rOldclitineand Fot ..... dlng 
• Tottty Menu·d .. "", Furoctior>, 
• V" .. tIlePrillline 
· s. ..... andO'let.uu .... 
• "llImDl<lrL.ngu.ge 

• Modem In, trl,~ .. 
• UnIirnorIClUH .. 
· s.ndun .. tlUl'IN94'"Progt ..... 
• F .. s.: ... n Edling 
• o..t.: MonthlO.vf'r.ar 
• ALII"...,."c ",,,,,,,," Otlncomo"ll M.~ 
o At"." .... VOdooo Am ibu, .. CT .. VIdIOI 

Lilted PrICI : ",91 Spocl.1 IntroduCtory Prlel: 1110 

TeleWORD'· - WORD PROCESSOR 
• CP/M ailed 6 Mod. m (otll l.ced • Prompt 10' In~omlng Elect,onic M.a 
• 1IIoI~1'!o OpefltWlII SVlllm Commend, • MullH llkinll (Colll:"""nl "',"I iolll 
- P, .. wO,d PrOtlClldTfln .. ~tion. • Fully Mtnu·d"".oFun.ctionl 
• P.g'JOO~UIT\.nt Form.1 • Ho,lIonlll.nd V,nit ,1 Sc,on 
-CokItMIlPrOC,,,1n1j • JulliIOC: I100nI.nd lndlnl"oon. 
o OocUflllof\t ....... mblv and Ma,gl • C.lculliOt Mod, 
o UnIirM.d Undo Comm.nd. 0 M .... glitl .. lac-.lIE.nv~ "'''''''11 
• s.:' .... Ed,t.ng • 8Iock Mg" •• nd 0.",,, 

SpeCiol Inlloductory Pr iCI : 198 

TarboDOS'M - Ffll Contutt ing & Demo. CUllomlud 0'1",,1. 
Muttiunr: tW911 

TclcHO&TTM - Allow. your l .. minal/compy!1r to communicate Wilt'! othe, 
compullfl vi. telephone link • . Pric lI ; K9a 

Tcld.I~T'M - Moiling U' I P'Dgflm. P"nlll.bllli . Pr ice : 117a 

8cr Internetional Computers & T elecomr.nun,cations, Inc . 
932 Hungerford Drive, 16·B. Rockvtlle , MO 20850 

13011 25 1·0062 

Circle 205 on Inquiry card. 

SINGLE BOARD COMPUTER' ZBOA • 64KRAM • 2 SERIAL 
PORTS' t CENTRONICS PORT' SYSTEM TEST PROM 

TWO 8" DISK DRIVES ' CP/M' COMPATIBLE • SUPER FAST 
DISK ACCESS ' 32K SOFTWARE SPOOLER ' DIGITAL 

PHASE LOCK LOOP' WORKS·IN EITHER IBM STANDARD SO 
OR 00 • OEM AND PRIVATE LABLES AGREEMENTS 

ARE AVAILABLE' DEALER DISCOUNTS. 
MANUAL & SCHEMATICS $ 35 CYBERTEK CORP. 
BOARD KIT $300 P.O. Box 1913 
CHASSIS KIT $300 Hialeah, FL. 33011·1913 
CPM + BfOS $150 Tel. (3051 386.4750 

Circle 184 on Inquiry card. 

Floppy Disks 
& Printer Ribbons 



TOLL·FREE 
ORDERING: 

800·222·8686 
FOR TECHNICAL SUPPORTI 

SERVICE liN ARIZONA: 
602·282·6299 

CCT CUSTOM COMPUTER 
. TECHNOLO'GY 

1 CRAFTSMAN COURT - BOX 4160 ~ SEDONA, ARIZONA 86340 
Purchase your Hardware and Software directly from an OEM/Systems Integrator. Take advantage of our buying power l 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 CompuPro product 
line to be the state-of-the-art of the com­
puter industry. 

THE CCT EXCLUSIVE WARRANTY 
With any system we build, we provide, in 

writing, an unconditional 12 month direct 
warranty on the entire system, including 
mainframe, boards, drives, power sup­
plies, cabling and peripherals I We offer 
guaranteed 24 hour in-house repair and lor 
replacement with just a toll-free phone call. 
We can offer this, since we are so sure of 
our level of quality and reliability. It's great 
to know that in the event of a problem, 
you 're not out of business waiting on ser­
vice turnaround. We deliver! 

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 . . . . . $769 . 
Mitsubishi 8" DSDD drives , full or half 
height . . . $449. 
Okidata 82 ..... $419 I 83 . . ... $679 
84 .. $1029 I 92 .. $559 I 93 .. $930 
Ashton-Tate dBASE II . . ... . $459 
Hays Modem-$259 • Diablo 620-$1029 

MORROW MICRO DECISION 
IN CCT 

STOCKI TESTEDI 

1 Drive -$899 • 2 Drive -$1249 
Morrow Tenninal- $499 

Our in-house cabling Department has 
cables in slock for all CompuPro boards, 
drives, power supplies, printers, ter­
minals and modems. The highest quality 
- at reasonable prices. 

RS-232 Cable: $25 

TECH TIP CORNER 
" CompuPro CP/M86 - Replace that 
bothersome Control-S with the space bar! 
Use DDT86, change location 144A from 13 
to 20 Have fun - Pat... 

Circle 122 on Inquiry card. 

\ 

(COmpupro· ) 
PROFESSIONAL LEVEL BUSINESS SYSTEMS 

STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 

CCT ANNOUNC· ES· OUR OWN IN-HOUSE ENGINEERED 
_ • CUSTOM COMPUPRO SYSTEMS 

CCT·1-'ENTRY LEVEL S·100 BUSINESS SYSTEM 
Enclosure 2-0esk-20 Slot Mainframe CCT 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 17 - 64K Static RAM - 12 Mhz All Cabling, Complete CCT Assembly, 
Interfacer 4 - 3 Serial/2 Parallel 110 Testing, and minimum 20 Hour Burn-in 

INTRODUCTORY PRICE: 

$3,559 
RUNS AU 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-Drivel 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 * * COMING SOON * * WATCH THE FAST LANE FOR THIS ONE * * 
Designed for large users, complex programmers, and program Intensive applications. 

THE FASTEST MICROCOMPUTER IN THE WORLD!! 
16 Bit. 10 Mmz + • M-Drivel H • liD mapped on-the-bus terminal. Ultra-fast disk l 

Unreal speed - Leaves the rest of the world at the starting line 

We are the largest in the custom configuration of complete state-of-the-art S-100 systems, at package pricing, with integration, 
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. 

COMPUPRO COMPONENTS 
LIMITED SPECIALS: System 816A-$4395 System 816B·$5595 System 816C·$7195 Cali for other systems 

M-Drive CPI M wi RAM Purch-$49 • Disk 1w/CPI M-$449 • M-Drive/H-512K-$1399 
CPU 8085/88-$379 • CPU 8086/ 87-$579/10Mhz-$659 • CPU 68K-$519/10Mhz-$639 • CPU-Z -$249 

Disk 1-$369 • Disk 2-$599 • Disk 2BE-CALL! • Disk 3-S00N! 
RAM 17 (12MHZ)-$359 • RAM 16 (12MHZ)-$399 • RAM 21 (128K)-$849 • RAM 22 (256K)-$1899 
Interfacer 1 -$229 • Interfacer 2-$249 • Interfacer 3-5-$459/3-8-$539 • Interfacer 4-$349 

System Support 1-$349 • Enclosure 2-Desk-$6591 Rack-$699 20 Slot Motherboard-$210 
CP/M80-$99. CP/ M86-$179 • MP/M8-16-$769 • CP/M68K-$279 • Forth 68K-$169 

Call for CSC Boards - New Releases - Operating System Mods/Updates 

? ? HARD DISK DECISIONS ? ? 
24 Megabyte hardlfJoppy 23 Megabyte subsystem 2.4 Megabyte floppy system 

CCT I Fujitsul Mitsubishi ultra-system: CCT I Fujitsu 23 megabyte hard disk sub- CCT I Mitsubishi 2.4 megabyte dual OSOD 
23 meg. hard disk next to 1.2 meg. 8" system. Includes disk 2 board set, all 8" system. Includes all cabling , A&T, 
DSDD floppy drive. Includes disk 2 board cabling, A&T, formatting, burn-in. Ready burn-in. This is the fastest system available: 
set, all cabling, A&T, formatting, burn-in. for any CompuPro system: 
Will stand alone in any CompuPro system. 

$3699 $3199 $1149 

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 bawds & software for your system. Plug-in and go. Arizona Residents add sales tax. 

CompuPro Trademark - W.J. Godbout; CP/M® MP/M® Trademarks - Digital Research 
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We're Flooding The Market 
MINIMUM SHIPPING $3.00 - NO SURCHARGE ON VISA/MASTERCHARGE 

1-800-545-2633 - Continental U.S. 
, DISK DRIVES DISK DRIVE CABINETS 

SHUGART 
5 v." SA400 (35 TR) . 
5'1. " SA400L(40 TR) . 
a" SAB01R(SS/DD) 
a" SAB51R(DSlDD) . 

QUME 

.. 150.00 
. 175.00 

... 359.00 
. . 479.00 

a" DTa (842) ...................... 490.00 

MITSUBISHI 
511. " M-4851 112 size .. .... 295.00 

DSiDD 40TR 
SIf, " M-4853 liz size . . ........ 410.00 

96 TPI same 8 S TM 1()Q.4 
51/, " M-4854 Y2 size .. 439.00 

1.6 MG w/B" electronics formats 
same as IBM 1 & 208" std 

a" M·2a94-63 (110V) . .. ........ 399.00 
STD 8" DSiDD 1.2 MG 

M·2B94-63(SSlDD) 220V ............. 449.00 
a" M·2996j)J . . .... 439.00 

Thinl/n. 8" DSiDD 1.2 MG 

ADVANCE ACCESS 
AA·5 '1. (HOlds 82 Disks) .. ..... 19.00 
AA·8 (Holds 82 Disks) . . 26.00 
Smoked Plexiglass Disk Tubs 

CAS·5 1f, " . 
CAS·8" . 

LI BRARY CASES 

Colors Available; color burst asst., 
beige, black, blue. red, gray 

wfskt. conn .. 
5 '1, "OSC55·2SKT·' or , ·511," 

dvs wlskt. conn. 
RS232MM·5' (male 10 male) . 
IBM 10 PAR . . 
Osborne to PAR . , .. 
Kaypro to PAR . 
OKI-Data Serial ........•. • •• . 

. 2.50 

. 3.00 

SHUGART 800/801 R 
RECONDITIONED 

90 Day Warranty ..... . 160.00 

TAN DON 
5'I' TM1OQ.1 SS/DD . . ...... 195.00 
5'1. TM1OQ.2 FOR IBM . . . . ... 239.00 
. DSiDD 
8" TM848-2 (DSlDD) . . . ... .... 425.00 

PERTEC 
5 1/ ," F0200-S . . ... 139.00 

SSiDD 40TR 
5'/, " FD250-5 . . ........ ......... 195.00 

DSiDD 40TR 

SIEMANS 
8" FD10Q.8 (SS/DD) 110V ...... . ..... 179.00 
a" FD10Q.8 (SS/DD) 220V ............ 199.00 

MPI 
5'1, " 8 ·51 .fOTR SSIDD .. 
5'1. B·52 FOR IBM 

BOTR DSIDD 

. ... 195.00 

.... 250.00 

COLOR CODE YOUR FILES 
Diskette, by 3M with lifetime warranty. 
color •. Price. ar. lor package of 10 . . 
5'1." Sgl slde/sgl den .............. 19.00110 
5 V." Sgl slde/dbl den ............. 20.00110 
5"" Obi slde/dbl den .. . .... 26.00110 
511." 10 sector ..... . .... .. . . . .... 22.00'10 
5'/. " 16 sector. . ... 22.00/10 
a" Sgl slde/dbl den .. ... 29.00110 
8" Obi slde/db l den ............... 36.00110 

8" CABINETS 
< NOTE·Power supply will accommodate hard disk 

8" < DDC88V28 w/PS vertical·for 2-8" drives . . . ... . 300.00 
8" DDC88T·1 w/PS vertlcal·for 2 or 4·8" 

thinline drives ...... .. . . .. . .. .. .. ........... 300.00 
8" DDC88T·2 w/PS vertical·inexpensive version for 

2·8" thinline drives ........ .... .. .. ..... . .. .. 225.00 
8" <DDC8V w/PS vertical·for 1·8" drive ... . ..... . . 249.00 
8" < DDC88H w/PS horizontal-for 2-8" drives . ... . .. 300.00 

5%" CABINETS 
5'14" DDC5H w/PS horizontal·for 1·511." drive 59.00 
511." DDC55H w/PS vertlcal·for 2·511. drives ........ 89.00 

FOR APPLE AND FRANKLIN 
MICRO-SCI 

A·2 (SSIDD) ................ . ..... 229.00 
A·40 (OS/DD) ......... 279.00 
A·lO(Quad Density) •. .. 359.00 
Controller . . . . .......... 70.00 

RANA SYSTEMS 
El lie I (SS/DDf ........... . . ...... 269.00 
Eiliell (DSIDD) .......... .. ....... 429.00 
Elite III (Quad· Density) ...... ...... 539.00 
Controller . . .. 70.00 

USI 
PI ·1 (9" Amber H i·Res) . .. 139.00 
PI ·2 (9" Gre.n HI·Res) ......... .. .. ..... 128.00 
PI·3(12" Amber Hi·Res) ................. 148,00 
PI ·4 (12" Green Hi·Res) ................. 139.00 

SANYO 
DM5109 (9" Green) . . ..... . .... . ....... 89.00 
DM2112 (12" Green) 15MHZ ..... 64.00 

BMC 
BMC 12 AU (12" Green) . .. .. 79.00 
BMC 9191 Color Composite .. . . 289.00 

AMDEK 
........... ..... ... 299.00 

.... 589.00 
.. 399.00 

S-1oo PRODUCTS GIGANTIC REDUCTIONS 
IN PRICEI 

CARD CAGES/MOTHER BOARDS MAINFRAMES SIERRA DATA COMPUPRO 

"I£E£-696-No termination required 

w/card bar. card 
Slots Bar. Bd A + T cage cage 

4 15.00 40.00 60.00 20.00 

6 20.00 46.00 70.00 22.00 

8 25.00 69.00 100.00 31 .00 

12 30.00 99.00 140.00 41 .00 

18 45.00 150.00 200.00 50.00 

22 60.00 165.00 75.00 

All card cages will accommodate a 4" fan 
Add $20.00 for 1 fan· Add $30.00 lor 2 fans 

BYTE A\IIUIIl943 

For 2 Standard 8" Drives 
MF + DDS (S slot MIS) ...... : ..... . ....... 699.00 
MF+DD8 (8 slot MIS) .... . .. _ .. ..... 749.00 
MF+DD12 (12 slot MIS) .. .. ..... ........ 799.00 

For 2 Thinline 8" Drives 
IMF + DD6C (Cadillac version) ... . ....... 
IMF+CiDSF (Ford version) .... . 

For 2 - SW' Disk Drives 
MF + MD12(12sIDtM/S) ...... . ... 575.00 

Standard Plain Front 
MF+ 12 (12 slot MI S) ......... ... 500.00 
MF+22 (22 slot MlB) ... 600.00 

All mainframes except IMF+DD6F have EMllilter. 2AC 
outlets, 15 ea. DB25, 2 ea. SO pin. 2 ea. 34 pin . 1 ea. 
Centronic cutouts, power supply for 8·· MF 
(-SV1A/+SV6A/+8V16A/±lSV3A/+24V6A) 

SOS.SBC. !OO-Z8O(4mhl) mastcr 
2 aeflaI2"lrltloppYCOnlrolierlfj~kram 

sos·seC· lOOS·~mhl s lawel2 seri" 
2parl6<lllr,m .................. ... . .. . 1565.00 
SDS·ZSIDI~"" serial par i llO bd . .. . . . 1235.00 
SDS·MU X·RS232 muillpl •• ef bd ....... . .. 1235.00 
SOS·HOI·M·H"o 01,11 Dd 10 1 mlclopoUs ... . I'2t.OIl 
SOS·CPMIB IOS·cp/m 10f sec 100 wIBIOS .... I t 50.00 
SOS·TUfbodos·MuI U·user 101 mUlel & s lawu SU5.00 

S-1 00 - all assembled and tested 

~~~fo~ ~~6A . 4m:gg 
CPU 8085/88 . . .. 381.00 
Ram t7·64K ... . ....... 410.00 
Ram 21 .'t28K . . 900.00 
Disk II . . .. .... .. ......... 610.00 
System Support I ... . ... . .. 310.00 
Interlacer 4 .... .. . 310.00 
Active Teammates . ...... . SO.OO 
Enclosure 2 (disk) ... .. 675.00 

Call lor others 

Ttlt" ~ FOC-I ... T 
hlt"~ SJ. 'I"""" ' '' ' , 

. ...... 
.... ... ' .00 

OTC· EX~.IIIB.'"Bala,n."' >C1 ..• M I.OO 
O 'C· EXP.III&<I~ ", ' 1&<I1lt2!1011KOI' ''"Ol ... ... 100.00 

Circle 188 on inquiry card. 



with LOW, LOW Prices 
CALIFORNIA RESIDENTS SAVE 6% SALES TAX 

8 YEARS (1976) EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 
PRINTERS APPLE/FRANKLIN ACCESSORIES SYSTEMS 

620 (25CPSlSERIAL) . 
630 (4OCPSlMUL TI·IF) 

DIABLO 

C, ITOH 
Pro-wri ter I (8S10A) Par 120 CPS. 
Pro-wri ler I (8S10A) Serial 120 CPS 
Pro-writer II Paraliel·15" ... 
8600 (18OCPS) Par or Serial· 

18 PIN 90 CPS LTR 

JUKI 

... 940.00 
.. 1,925.00 

. .. . 365.00 
.... 529.00 

. ... . 669.00 

........ 1,099.00 

61()()'18CPSIDiablo Compatible Par . . .. 585.00 

NEC 
NEC7715 (wlDiablo Emulation) ...... .. 2,075.00 
NEC8023A (100cPS·Par·Graphics) . 419.00 

MANNESMAN·TALLY 
160L(16OCPC4OCPS LTR 10") . . . 635.00 
180L(16OCPS4OCPS LTR 15") ............ 869.00 

OKI·DATA 
Microline 82A (SER & PAR·1 2OCPS 10"). . . 399.00 
Microline 83A (SER & PAR·12OCPS 15'1. . . 629.00 
Microline 92 (PAR·16OCPS·LTR-10") ......... 519.00 
Microline 93 (PAR-16OCPS-LTR-15") ......... 899.00 
Microline 84P(PAR·2QOCPS-LTR·15") .... 969.00 
Microline 84S (SER-2QOCPS-LTR·15") .. 1,059.00 

STAR MICRONICS 
Gemini 10 (new version) 

(PAR·l00cPS-10"). 299.00 
Gemini 1 !;{15" carriage) . . . 439.00 

SILVER REED 
EXP 550P·17CPS Dai sy Wheel·PAR .. 670.00 
EXP 550S·17CPS Daisy Wheel·Serial ........ 690.00 

TOSHIBA 
P·1350 (192CPS·12OCPSLTR 

PAR or Serial). . 1,500.00 
P-350 (100 Cps·PAR-15") . .. . . .. 399.00 

ASTAR 
AF Modulator . . 19.00 

ORANGE MICRO 
Grappler & Graphics Interface . . • .. 121.00 
Grappler & 16K Buffer Exp. . . .. ........ 179.00 

TG PRODUCTS 
Joy Stick . 39.00 
Paddles . . ......... 29.00 

QUADRAM 
E·RAM 80 (BOCOL64K) . .. 135.00 

PRACTICAL PERIPHERALS 
Mlcrobuifer II 16K PAR or Serial . . .. ............ . 230.00 
Mlcrobuffer II 32K PAR or Serial . ......... , .. , ..... 259.00 
Snapshot ........ . ......... 99.00 

EVERTEK 
EV16K (16K Add-on Memory) . 

Dumpling 64K-D . 
Dumpling GX-? . 
PARBO ...... . 
Memory128K . 

MICROTEK 

VISTA 
A800 Floppy Controller for BOO Drives . 
A-800-1 Cable . 

QTICOMPUTIME 
CCA·A Clock/Calendar . 

. 49.00 

.... 235.00 
... .... 75.00 

. .... 61.00 
... 299.00 

· .... 300.00 
. ..... 27.00 

. ... 100.00 

Apple II E Starter . .... . 1,625.00 

Eagle PC (1681T) (1-320 K FD 
64 RAM) . ........ . . 1,795.00 

Franklin 1000 .. ... . ... . 919.00 

Franklin 1200 Starter .. 1,625.00 

Kay Pro II . . . . . . . . . . . . 1,495.00 

Sanyo M 8-1 00 . . . . . . . . 1,589.00 

Televideo TS-803 . 1,995.00 

Toshiba T-100 . . . 1,895.00 

TRY US FOR OTHERS 

OUR SALTIEST DEALS DISK SUB ASSEMBLY 

IBM Add·On Drive 
• Direct Drive ' 

• Quiet (Teac Equiv .) • 
*320 K/48 TPI * 

• 5ms Track to Track ' 
REM EX RFD 480 ........ .. 239.00 

S·100 BOARD SET 
Z80CPU (Big Z)/64K Mem/Floppy 

Controller (Double D) ... . 150.00 

OUR BEST BUYS 
8" SUB ASSEMBLY 

DDS + 0 2EA SSIDD Siemens 
FD100·B Drives w/Cabinet . . . . . 595.00 

DDS + 2 2EA DSIDD Mitsubishi 
M2B94·63 w/cabinet ....... 1,075.00 

DDS + 4 2EA DSIDD B" Thinline 
Drives w/Cabinet ..... . ... 1,150.00 

PRINTER ACCESSORIES IBM ACCESSORIES Specify-Vertical or Horizontal Cabinet 

DIABLO 
Diablo 620·Uni·Direcl Traclcr ...... . . . ••••• ..... 110.00 
Diablo 620·Sheet Feeder .............. ... • ..... 720.00 
Diablo 63Q·Bi·Direcl Tractor ..............•..... 275.00 
Oiable 63Q·Trac lor Sound Cover. 29.00 
Diablo 630·SGL Sheet Feeder . . .. 775.00 

Seriallnler lace . 
Bi·DJr Tractor . 
Unj·DlrTractor . 

JUKI·6100 

MANNESMAN·TALLY 
Factory Quick Tear . 
Auto Front Feed . 

NEC 

...... 55.00 
. 125.00 

... ...... 90.00 

230.00 
. 1,150.00 

Thimbles . . .. 15.00 
Vertical Traclor . . ..... 219.00 
Horizon tal . . ....•.•.•.• . • •• • • • ..... 152.00 
BI ·Olr, Tractor . . ... 330.00 
Cut Sheet Feeder ...................... ..... 1,100.00 

OKI·DATA 
84 Cui Sheet Feeder ...... . . . ......... • . • . ..... 515.00 
82192 Tractof .. 55.00 
Serlallntl. w/2K 8uller (For a2A) . 125.00 
Serial Inti. wl2K 8uller (For 92 & 93). . ....... 110.00 
Okigraph I 82A or 83A Graphics ROM . . ..... 35.00 
Okigraph II 82A Of 83A Disk for Apple . . ... . 55.00 

STAR·MICRONICS 
Seria l Intf. 8d ................ . ......... . ...... 70.00 
Serla ll nlf. 8d w/2K Buffer . 120.00 
Commodore64 Inl l . 8d.. . ..... 72.00 

TOSHIBA 
p·1350 Cut Sheel Feeder . 
P·1350 8i ·Olr. Traclor . 

Circle 1BB on Inquiry card. 

... 1.125.00 
25().00 

MAYNARD 
Floppy Controller . . ... 155.00 
Floppy Controller (Serial) .. . ....... ... . ••. . . .. 225.00 
Floppy Coni roller (PAR) . . ..... 205.00 

QUADRAM 
Quadboard 64K 289.001459.00 
Ouadboard II 64KI256K . . 269.001459.00 
Quad Link (Allows IBM PC to use App le 11 

Sollware) . . .. . ........ 589.00 

AST 
· ... 269.00 
· ... 269.00 

Combo Plus (SPC 64K). 
Mega Plus (SC. 64K) .. 
110 Plus (SC) . ..... . ........ 114.00 

KEYTRONICS 
Enhance your PC-with a superior keyboard ........ CALL 

IBM 64K w/Parity . 
IBM 126K w/Parily 
IBM 256K . 

64K UPORADE KIT 
$48.00 

MICRO·TEK 
· ... 239.00 

.. 369.00 
........ 639.00 

MULLEN COMPUTER 

TB·4A Extender BD w/Logic Probe . . . 80.00 
ICB·10 B Channel Low Voltage 

ControllerBD ............... .. . 180.00 
ZB·1 ZIF Extender Test BD ...... . .. 130.00 

5%" SUB ASSEMBLY 
DDS + 5 1 EA SS/DD Shugart 

SA400 Drive .. ...... . .... . 200.00 
DDS + 6 2EA SSIDD Shugart 

SA400 Drive . ...... . ...... 369.00 

TERMINALS 

TELEVIDEO 
TV910 . ... . . .. ..... .. .. . 560_00 
TV925 ............ .. . . . . 715.00 
TV950 ... . ..... ... ... . . . 925.00 
TV970 . . . . . . . . . . . . . . . . . 1,095.00 
RG1000/TV60 Graphics 

Upgrade for 925/950 1,100.00 

WYSE 
WYSE-100 . ... . .... . . .. . . 725.00 
WYSE-300(Color) ....... 1,125.00 

BYTE Ausuat 1983 545 
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64K STATIC RAM - Jade 

Uses new 2K x 8 stalic RAMs. ful ly supports IEEE 696 24 bit 
extended addressing. 200ns RAMs. lower 32K or entire 
board phantomable. 2716 EPROMs may be subbed for 
RAMs. any 2K segment of upper 8K may be d isabled . low 
power typically less than 500ma. 

MEM-99152B Bare board $49.95 
MEM-99152K Kit less RAM _ _____ _ $99.95 
MEM-32152K 32 kit $199.95 
MEM-561S2K 56K kit $289.95 
MEM-64152K 64K kit $299.95 
Assembled & Tested add $50.00 

EXPANDORAM III 
SO System s new ExpandoRAM III is a h igh density S- 1 00 
memory board utilizing the new 64K x 1 dynamic RAM 
chips . It allows memory siles of 64K, 128K or 256K all on a 
Single S-100 board . 

MEM-65064A 64K ___ ______ $495.00 

MEM-65128A 12BK $595.00 
MEM-65192A 192K $675.00 
MEM -65256A 256K $755.00 

Lowest Price Daisywheel Printer - JUKI 
Furl featured daisywheel printer with graphics mode and 
built-in word processing functions. 18 CPS print speed. 
13 inch platen. 10. 12. Dr 15 pitch plus proportioned 
spacing . Uses standard IBM ribbons. This is an extreme ly 
reliable letler quality printer, at an unheard of low price! 

PRD-61001 Parallel $629.95 
PRD-61002 RS232 serial board $59.95 
PRA-61000 Tractor option $139.95 

380Z by D_ T_C_ 
Based on the same quality mechanism as the Comrex 
printer. the 3802 contains electronic enhancements that 
allow it to pr int at speeds up to 32 CPS. O ther features 
include a 48K buffer. propor tional spacing. and Diab lo 
1640 / 1650 / 630 compatib le protocol. Comes wilh 
printwheel . ribbon and users manual. Seria l. parallel . and 
IEEE 488 interfaces standa rd. 

PRD-11300 3BOZ printer $1295.00 
PRA-1 1000 Traclor oplion $169.95 
PRA-1200 Cui sheelleeder _______ $699.95 
Cable Please specily $49.95 

Printers From Jade 
SEIKOSHA 10" Graphics. 30 CPS $229.95 
OKIDATA 82 10" 120 CPS CALL 
OKIDATA 92 10" 160 CPS wilh Graphics CALL 
OKIDATA 93 15" 160 CPS with Graphics __ CALL 
OKIDATA 83 15 " 120 CPS with Tractor ___ CALL 
OKIDATA 84 15" 200 CPS wilh Graphics __ CALL 
OKIDATA 2350 IS" 350 CPS CALL 
OKIDATA 2410 IS" 350 CPS. Two color ___ CALL 
DAISYWRtTER 2000 4BK Daisywheel ___ 51395.00 
GEMINI 10 100 CPS 10" wilh Graphics ___ $349.95 
GEMINI 15 100 CPS 15" wilh Graphics _ __ $499.95 
COMREX CR1 $849.95 
SILVER REED ____________ $699.95 
STARWRtTER F-10 $1249.95 

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 Letter Quality $49.95 

l·fi" ,,;',1=) 
The BUS PROBE - Jade 

Inexpensive S-100 D iagnostic Analyzer 

T SX-200B Bare board $59.95 
T SX-200K Kil $129.95 
TSX-200A A & T ___________ $159.95 

1/ 0 -4 - SSM Microcomputer 
2 serial 1/ 0 ports plus 2 para llel I/O ports 

IOI-1010A A & T _______ ___ $249.95 

1/ 0-5 - SSM Microcomputer 
Two seria l & 3 pa rallel po rts. 110-19.2K Baud 

101-1015A A & T 5289.95 

INTERFACER 4 - CompuPro 
3 seria l, 1 para ll el , 1 Centronics para llel 

101-1840A A & T ________ ___ $389.95 
fOI -1830C CSC $495.00 

~W:'~ § triL'II:I" ";'I 
PB-1 - SSM Microcomputer 

2708 . 2716 EPROM board with on-board programmer 

MEM-99510K Kil wilh manual $154.95 
MEM-99510A A & T wilh manual $219.95 

PROM-100 - SD Systems 
2708.2716.2732 EPROM programmer with software 

MEM-99520K Kil wilh software $189.95 
MEM-99520A A & T with sol/ware 5249.95 

~")3.J \'I[.l:'i ,.,;@ 
VIDEO MONITOR - Jade 

1000 lines ultra-high resolution , 20 MHz ultra-high band 
width . 9" or 12". Amber or Green phosphor. the finest 
monito rs we se ll. 

VD M-740920 9" Green _________ $99.95 
VDM-740910 9" Amber $129.95 
VDM -751 220 12" Green 5129.95 
VDM -751210 12" Amber 5139.95 

12" GREEN SCREEN - Zenith 
lSMHz. 40 or 80 column 
VDM -201 201 12" Green _ _______ $114.95 

PLACE ORDERS TOLL FREE 

DISK Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system. rugged dual drive power supply power cable 
kit, power switch. line cord. fuse ho lder, COOling fan, 
nevermar rubbe r feet. all necessary hardware to moun t 2-
8" disk drives, power supply. and fan, does not include 
signal cable. 

Dual 8" Sub-Assembly Cabinet 
END-000420 Bare cabinet ________ $49.95 
END-000421 Cabine l kit $199.95 
END-000431 A & T $249.95 

8" SUb-Systems - Single Sided, Double Denslly 

END-000423 Kil wl 2 Siemens FD 100-BDs _ _ $650.00 
END-000424 A & T wl 2 Siemens FDIOO-BDs _ $695.00 
END-000433 Kit wl 2 Shugarl SA-BOI Rs ___ $999.95 
END-000434 A & T wl 2 Shugart SA-B01Rs _ $1195.00 

8" Sub-Systems - Double Sided, Double Denslly 

END-000426 Kit wl 2 Qume DT-Bs 51224 .95 
END-000427 A & T wl 2 Qume D-Bs ____ $1424.95 
END-000436 Kit wl 2 Shugart SA-B5IRs __ $1274.95 
END-000434 A & T wl 2 Shugart SA-BOI Rs _ $1195.00 

tlt1N¥J;l:I.'.';"f~ 
ISO-BUS - Jade 

Si len t. simple and on sa le - a better motherboard 

6 Slot (5'1,' x 8%") 
MBS-061B Bare board _______ __ $22.95 
MBS-061 K Kit $39.95 
MBS-061 A A & T $69.95 

12 Slot (9'14' x 8%,,) 
MBS-121B Bare board _________ $34.95 

MBS-121K Kit $69.95 
MBS-121A A & T $109.95 

18 Slot (14 '1," x 8%") 
MBS-181B Bare board _ ___ _____ $54.95 
MBS-181K Kit $99.95 
MBS-181A A & T $149.95 

f)'ItI"";,,m 
The BIG Z - Jade 

2 or 4 MHz switachab le Z-80 CPU board with serial 1/ 0 
accommodates 2708. 27 16. or 2732 EPROM. baud rates 
from 75 to 9600. 

CPU-30201B Bare board wl manual ____ $35.00 
CPU-30201 K Kit wi lh Manual $149.95 
CPU-30201A A & T with Manual 5199.95 

SBC-200 - SO Systems 
4 MHz Z-80A CP U wit h seria l & parallel 1/0. 1 K RAM . 8K 
ROM space. monitor PROM included . 

CP\J-30200A A & T $329.95 

CPU-Z CompuPro 
2 or 4 MHz Z80A CPU . 24 bit addressing 

CPU-30500A 214 MHz A & T 
CPU-30500C 316 MHz CSC 

______ 5279.95 
______ _ $374.95 

8085/8088 - CompuPro 
Both 8 & 16 bit CPUs. standard 8 bit 5-100 bus. up to 8 
M Hz. accesses 16 Megabytes of memory 

CPU-20510A 6 MHz A T ________ $429.95 
CPU-20510C 61B MHz CSC $529.95 

Continental U.S. 
800-421-5500 

For Technical Inquires 
Inside California 
800-262-1710 

or Customer Service call: 
213-973-7707 

We accept cash , checks, credit cards , or Pu rchase Orders from qualified firms and institutions. 
Minimum prep.8ld order $15.00 California residen ts add 6'/''10 ta x. Export customers outside the US or Canada please 
add 10% to all prices. Price. end evelllblllty .ubJect to chl nge without noUee. Shipping and handling charges 
vi a UPS Ground 50¢/ lb . UPS Air $1 .OO/ lb . minimum cherge $3.00 

Circle 218 on Inquiry card. 
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Tandon TM 100-1 Single sided, double densily 48 TPI 
MSM-551001 5219,95 ea 2 lor $199,95 ea 

Shugarl SA 400L Single sided, double density 40 track 
MSM-l04000 $234,95 ea 2 for $224,95 ea 

Tandon TM 100-2 Doub le sided, double density 48 TP I 
MSM-551002 5294,95 ea 2 for 5269,95 ea 

MPI B52 Double sided, double densi ty, 48 TPI can be 
substi tuted for C DC 

MSM-155200 5299,95 ea 2 for 5279.95 ea 

MPI B51 Single sided, do uble density 48 TPI 
MSM-155 100 $239,95 ea 2 for $199.95 ea 

5%" Cabinets With Power Supply 
END-000216 Sing le cab wl power supp ly ___ 569.95 
END-000226 Dual cab wl power supply ___ $94.95 

Dual Slimline Sub-Systems - Jade 
Handsome vertical cabinet wi th sc ratch resistant baked 
enamel finish, proport iona lly balanced air flow sys tem, 
quiet cooling fan . rugged dual drive power supply. powe r 
cables. power swi tch. li ne co rd. fu se holder, cooling fan, 
all necessary hardware to moun t 2-8" sl imline disk dri ves. 
Does not inc lude signal cable. 

Dual 8" Slimline Cabinet 

END-000820 Bare cabinel ________ $59,95 
END-000822 A & T wl o drives $179.95 

Dual 8" SlImllne Sub-Systems 

END-000823 Kit wl 2 SS DO Drives 

END-000824 A & T w/2 SS DO Drives 

____ $919.95 

___ $949,95 

END-000833 Kit wl 2 OS DO Drives ____ 51149,95 
END-000834 A & T wl 2 OS DO Drives ___ 51179,95 

QlMI·'f1;"·'jJVA&EJ 
Siemens FDD 100-8 Si ngle sided, doub le density 
MSF-201120 5274.95 ea 2 for 5249,95 ea 

Shugart SA 801R Single sided. double densit y 
MSF-10801R $394,95 ea 2 for $389.95 ea 

Shugart SA 851R Double sided, double density 
MSF-10851R 5554.95 ea 2 for $529,95 ea 

Oume DT-8 Double sided, double densi ty 
MSF-750080 5554.95 ea 2 for 5529.95 ea 

Tandon TM 84841 Sing le sid ed , doub le den si ty thin -li ne 
MSF-558481 $379.95 ea 2 fo r 5369.95 ea 

Tandon TM 848-2 Double sided, double density thin line 
MSF-558482 $494.95 ea 2 for $484.95 ea 

NEC FD1165 Double sided , doub le density thin line 
MSF-851165 5484.95 ea 2 fo r $449,95 ea 

Circle 218 on Inquiry card. 

Smart Buy in MODEMS - Signalman 
1200 and/ or 300 baud . d irect connect. automati c answer or 
originate selection. auto-answer/auto-d ial on delu xe 
models . 9v batte ry allows lola l porlabilily, full one year 
warranty. 

IOM-5600A 300 baud direc l connect ____ $89.95 
IOM-5610A 300 baud Deluxe S149.95 
IOM-5620A 12001300 baud Deluxe $369.95 
IOM-5650A 300 baud for Osborne $119.95 
IOM-5630A 300 baud card for IBM $199.95 

SMARTMODEM - Hayes 
Sophistica ted direct-co nnect auto-answer/ auto-dial 
modem , touch-lone or pulse dia ling, RS-232C inlerface 
programmable 

IOM-5500A Smartmodem 1200 $574.95 
IOM-5400A Smarlmodem 300 $224.95 
IOK-1500A Hayes Chronograph $218.95 
IOM-1100A Micromodem 100 $368.95 
IOM-2010A Micromodem II wlTerm prgm __ $329.95 
IOM-2012A Terminal program for MMII _. __ 589,95 

1200 BAUD SMART CA i-Novation 
103/212 Smart Cat & 103 Smart Cat, 1200 & 300 baud, buill­
in dialer. auto re-d ial if busy, auto answer/ disconnect, 
direct connect. LCD readou t displays mode analog/d ig i tal 
loop back self tes ts. usable w ith multi-line phones. 

IOM-5241A 300 baud 103 Smart Ca l ____ 5229.95 
IOM-5251A 1200 baud 2121103 Smart Cat __ $549,95 

J-CA r" MODEM - Novation 
1/5 the size o f o rdina ry modems, 8e1l103, manual o r auto­
answer. au tomatic answer/ orginate, direct con nect, built­
in sel f- test. two LEOs and audio beeps provide stat us 
information. 

IOM-5261A Nova tion ________ 5149.95 

l~ill'B i i jl.'!! 3 j@ 
VERSAFLOPPY II - SD Systems 
Double density disk controll er fo r any combinati on o f 5 1/<\ " 
and 8" sing le or doub le sided, analog phase- locked loop 
data seperator, vectored in terrupts. CP/M 2,2 & Oasis 
compatib le 'control / diagnosti c software PR O M inc luded. 

IOD-1160A A & T With Prom $359.95 
SFC-55009047F CPI M 3.0 Wi lh VF-II ___ S139.95 

2422 DISK CONTROLLER - C.C.S. 
5%" or 8" double densi ty di sk controller w ith on-board 
boot loader ROM , free CP/M 2,2 & manua l set 

IOD-1300A A & T wilh CPI M 2.2 $399.95 

DOUBLE D - Jade 
High reliabi lity double density disk contro ller wi th on­
board Z-80A, auxi lia ry printer pori . IEEE S-100 ca n 
funct ion in multi -user interrupt driven bus. 

IOD-1200B Bare board & hdwr man $59,95 
IOD-1200K Kit wl hdwr & sl twr man ____ $299.95 
IOD-1200A A & T w/ hdwr & sftwr man ___ $325.00 
SFC-59002001F CPI M 2.2 with Double 0 __ 599.95 

fSi'f1:ti ill :fl 
DISKETTE STORAGE BOXES 
Clear Plexiglass storage boxes for up to 75 Diskettes 
MMA-505 Holds 755 '/," Diskettes S19.95 
MMA-508 Holds 50 8" Disket tes ______ S24.95 

ru :t1jl"KI13j"f13jfl 

UL TRA-VIOLET EPROM ERASERS 
Inexpensive erasers for industry o r home . 

XME-3100A Spectronics wl o timer _____ $69.50 , 
XME-3101A Spectra nics with timer $94.95 
XME-3200A Logical Devices $49.95 

SUPER DISKETTE SPECIAL! 
We bought out a major manufacturer's overstock . and 
we are passing the savings on to yo u! Single sid ed. double 
density. package of 10 in plastic library case. 

MMD-5121003 Apple Diskeltes $18.95 

DISK DRIVE - Fourth Dimension 
r ola ll y Apple compatible, 143,360 byles per drive on DOS 
3.3 full one year factory warranty. half-track capabi li ty 
reads a ll Apple software. plugs right into App le con tro ller 
as second drive, DOS 3.3, 3.2,1 Pasca l, & CP/M 
co mpatibl e. 
MSM-431010 Forth Dimension drive ____ $249.95 
MSM-431030 Controller only $60.00 
MSM-431040 Controller with software ___ _ 599.95 

HALF-HEIGHT DRIVE - Laser Micro. 
Total ly Apple Compati ble . Works with all App le software 
and contro ll ers. Faster and quieter than most other drives. 
yel on ly half the size' 

MSM-571010 Laser ha lf-heigh t _____ 5299,95 

CP/M 3.0 CARD for Apple - A.L.S. 
The most powerful card available for your Apple! 

6MHz Z-80B, addi li ona l 64K o f RAM , CP/M 3.0 plus 100% 
CP/M 2.2 compat ibil i ty, C basic, CP /M Graphics, 300% 
fas te r than any other CP/M for App le. One yea r warranty. 

CPX-62810A AL,S, CPI M Card $349.95 

Z-CARD for Apple /I - A.L.S. 
Two computers in one. Z-80 & 6502. morethan doub les the 
power and polen ti al of your Apple, includes Z-80 CPU 
ca rd CP/M 2.2 and comp lete manual set. Pasca l 
compat ibl e u tilities are menu-d ri ven. one year warranty. 

CPX-62800A A & T with CPI M 2.2 5159.95 

80 COLUMN APPLE CARD 
80 co lumn x 24 tm e video card for App le II. 
addressab le 25th status line. norma l/inverse o r h igh/ low 
video. 128 ASC II c haracters. upper and lower case. 7 x 9 
dot matrix wit h true descenders , CP/ M . Pascal & Fortran 
co mpatib le. 50/ 50 Hz. 40/80 column selection from 
keyboard . Best 80 co lumn card! 

IOV-2450A Viewmax 80 _________ 5149,95 
IOV-2455A Preboot disk for above S29.95 

16K RAM Card - for Apple /I 
Expand your App le IIS4K. useas language card . f ull 1 year 
wa rranty. Why spend $175 .00? 

MEX-16700A Save over $115,00 549,95 

GRAPPLER PLUS - Orange Micro 
Th e ultimate para ll el printer Graphics inter face card with 
many new featu res. now at a new tow price! 

IOP-2300A Grappler Plus _ _______ 5139.95 

Computer Products 

4901 West Rosecrans Ave. Hawthorne, California 90250 
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Computer Expert service forcreditCClrdS .' 
cnClrge T Components . 110

501
' ~....- OI~~_"--" 

Unlimited NOW HAS A COMPLETE 

Ashton tate 
DBaseli . 

MagicCalc ..... . 
MagicwindoWIl . 
Magic Words 

Art Sci 

.... 5409 

... 5 99 
109 
89 

Continental Software 
Home Accountant . ............. 5 59 

lork l . 
lorkll . 
lorklll 

Caclstar . 
Datastar .. 

Info Com 

Micro Pro 

Mailmerge ..... . . . . 
ReportStar 
5pellstar .. 
supersort .. 
Wordstar . 

Basic Compiler . 
Cobol·80 ... 
Fortran·80 . 
Multiplan . 

MicroSoft 

PeachTree 
Call for lowest prices 

DBasell .... 
D Base II 8" . 

Stoneware 

.. 52695 

. 2695 

. 2695 

.......... 5 99 
199 
169 
239 
169 
169 
269 

.5269 
499 
139 
189 

... 5169 

. 5409 
419 

Continental 
Home Accountant Plus . 
Property Management . 

... 5 99 
299 

Info Com 
lorkl. 
lorkll . 
lorkili . 

.................. . .... 5 27 

Micro Lab 
Tax Manager . 

Micro Pro 
W0rdstar .... . 
Mailmerge .. . 
spellstar .. 

peachTree 
General Ledger ..... . 
Accounts Receivable . . ...... . . . 
Accounts payable ............... .. . 

Sorcirm 
Super Calc . 

Micro Soft 

27 
27 

5179 

... 5299 
159 
159 

. 5345 
345 
345 

.. 5199 

SPECIALS OF THE MONTH 



FranKlin Ace 1000w/ color . . . .. Call 
FranKlin Ace 1200 w IDrive . . ...... Call 
Apple II E 5tarterSystem ....... . . . . .51725 
Kaypro II . . . . . . . . . . . . 1649 
Syscom II . . . . . . ........ 679255 
Commodore 64 w I Drive . 
5anyoMBC1000 ......... ... 1589 
Compac, Columbia, Corona . . . . Call 

APPLE, FRANKLIN 
ACCessories 

Advanced Logic Systems 
cpm 3.0 Card . . . . . . . 5 339 
ZCardcpmCard . 139 

Astar 
RF Modulator . 19 

Cibson 
Light pen for Apple II & liE . . . . . . . . . • . . . 249 

Kensington 
SystemSaver/ Fan & Surge. 

Micro Max 
Viewmax80CoLCard . .. 

Micro soft products 
SOftcard w I cpm 
16KCard ...... 
premium pacK . 

Micro Tek 
128K Memory Board 
OPukMemory . 

Orange Micro 
Grappler + Graphics Interface ... 
Buffer Board w 116K Buffer Exp . . 
Grappler + 16K BufferExp .......... . . 

Joystick 
Paddles . 
5electa Port 

TC products 

MODEMS 

Hayes Micro Computer 
300 Baud Smart Modem .... 
1200 Baud Smart Modem .. 
Micro Modem II .. . ....... .. .. .... . 
Micro Modem II w I Terminal Package . 

J-cat 300 Baud 
AppleCatll 

212A Auto Dial 

Novation 

US Robotic 

Tandon 

69 

149 

239 
65 

469 

299 
329 

121 
139 
179 

39 
29 
39 

. S 199 
499 
259 
279 

119 
269 

469 

TM1oo·1160K .. .. ........... S 179 
TM1oo'2320K . 239 

Profit Systems Inc. 
Parallel Port, Serial port, Clock Calendar 64K 
& All Needed Software' . 329 
Same as above except 512K . 699 

UPCrade 
64Kw/ parity . 59 

Siemans 
FDD100·8D8 " SgI / DbIDen . .... S 179 

Mitsubishi 
2894·63 Dbl l Dbl Den 399 

Shugart 
SA801 R 5g l1 Dbl Den .. 359 
SA851R Dbl / Dbl Den . 479 

Tandon 
TM 1oo·1160K . 179 
TM1DO-2320K ........ 239 
TM 101·4 quad Density . 339 
TM848·1 Sgl / Dbl Den .. 359 
TM848·2DbI/ DbIDen . 449 

TeaC 
FDS5A V, HT 160K . 199 
FD S5 B V, HT320K . 279 

C.ltoh 
Gorilla INEW) ............. . ... . ......... Call 
Prowriter I(Paraliell . . . 5 365 
Prowriter I {Serial! 529 
Prowriter II {Parallell . 675 
5tarwriter F·10 . . . . . . . . . . . . . . 1149 
F·10 Tractor . 209 
8600 {180cPSI 1099 

Star Micronics 
Gemini10{NeWVersionl . 299 
Gemini 15 (15 " carriage) . 439 

Okidata 
Mlcroline92{160CpSI ...... . .... , . ,.. 499 
Microline 93 (15 " carriage) . . 899 
Microline 82A (Par. & Seriall . . 399 
Mlcroline83A{15 " carriage) . 629 
Microllne84P{2oocps) . . . 969 
Microline 845 12ooCPS) . . . .... .. . .... 1059 

5eikosha GP100A . 
5eikosha GP250X 

Nec8023A 

RX,MX, FX . 

Axiom 

Nec 
price Reduction 

Epson 

TOshiba 
P1350 . .. Topofthellne . 

199 
239 

429 

. Call 

1599 

Eli te I ... 
Elitell . 

. .. ..... . 5 269 

Ellte lll .............. . 
-Add 570 for Cont roller 

Micro Sci 

429 
539 

A·2 .. . ... ...... .......... . . ,. . . 229 
A·40 . 279 
A·70 . . . . . . . . . . . . . . . . . . 359 
-Add 570 for Controller 

Quentin Research 
Apple Mate . . . . . . . . . 249 
5MegabyteHardisk . 1695 

USI 
PI 1 19 " Amber HiResl 
PI 2 19 " Green HiRes) .. . . . . . . . . . . . . . 
PI3 112 " AmberHiReS) . . . . . . . . . . . . 
Pl4 112 " GreenHiRes) .. 

sanyo 
DM5109 19"Green) . .. 89 
DM2112 112"Green) . 84 

BMC 
12AU 112"Greenl ...... 79 
9191 Color Composite .. 249 

zenith 
ZVM121 112 " Greenl. 94 

Amdek 
Color1 + w/sound . 299 
ColorllRGB . 569 

Princton Craphics 
PGSHx12w/ lBMcabie 

5%" Disks 
5g1 5ide / Dbi Density . . . . . .... 517 a box 
Dbl Side IDbl Density . 27 a box 

8 " Disks 
5g1 Side I Dbl Density . . 
Dbl Side I Dbl Density . 

28abox 
34a box 

All Disks come w/Reinforced Hub, 
5 yr warranty and not bulk packed. 

Advanced Access 
Smoked Plexiglass Diskette Tub Holds 80 . 
8 " Version . 

5%" Cabinets 
5g1 Cabinet wi pwr. supply ... 
Dual Cabinets w I pwr supply . 

.5 59 
89 

8" Cabinets 
5glcabinetsw / fan &pwr. supply . . 
Dual Cabinetsw / fan & pwr. supply . 

If you don't see 
what you are 
looking for, 

give us a call, we 
have much more 

available 

209 
259 



6K APPLE*] 
RAMCARD 

E BOARD 14.00 

ASSEMBLED ···42.50 
-Apple t!. .1 Iradc mdrk of App le ConlPul Cr, In c. 

74LSOO .23 74LS123 .77 74LS253 .57 
74LS01 .23 74LS124 2.88 74LS257 .57 
74LS02 .23 74LS125 .47 74 LS258 .57 
74LS03 .23 74LS126 .47 74LS259 2.73 
74LS04 .23 74LS132 .57 74LS260 .57 
74LS05 .23 74 LS136 .37 74LS288 .53 
74 LSOB .23 74LS137 .97 74 LS273 1.47 
74LS10 .23 74LS136 .53 74LS275 3.33 
74LS11 .25 74LS139 .53 74LS279 .47 
74LS12 .25 74LS145 1.18 74 LS280 1.96 
74LS13 .39 74LS147 2.47 74LS283 .67 
74LS14 .39 74LS148 1.33 74LS290 .87 
74LS15 .29 74LS151 .53 74 LS293 .87 
74LS20 .23 74LS153 .53 74LS295 .97 
74 LS21 .23 74LS154 1.88 74LS298 .87 
74LS22 .23 74LS155 .67 74LS324 1.73 
74LS26 .29 74LS158 .67 74LS352 1.27 
74LS27 .23 74LS157 .63 74LS353 1.27 
74LS28 .29 74LS158 .57 74 LS363 1.33 
74LS30 .23 74 LS160 .67 74LS364 1.93 
74LS32 .25 74LS161 .63 74LS365 .47 
74LS33 .49 74LS162 .67 74LS388 .47 
74LS37 .29 74LS163 .63 74LS367 .43 
74LS36 .29 74LS164 .67 74LS388 .43 
74LS40 .23 74LS165 .93 74 LS373 1.37 
74LS42 .43 74LS188 1.93 74LS374 1.37 
74LS47 .49 74LS188 1.73 74LS377 1.37 
74LS48 .74 74LS169 1.73 74LS378 1.17 
74LS49 .74 74LS170 1.47 74LS379 1.33 
74LS51 .23 74LS173 .67 74LS385 1.88 
74LS54 .23 74LS174 .53 74LS388 .43 
74LS55 .28 74LS175 .53 74LS390 1.17 
74LS63 1.23 74LS181 2.13 74LS393 1.17 
74LS73 .37 74LS189 8.93 74 LS395 1.17 
74LS74 .33 74LS190 .87 74LS399 1.47 
74LS75 .37 74LS191 .87 74LS424 2.93 
74LS76 .37 74LS192 .77 74LS447 .35 
74 LS78 .47 74LS193 .77 74LS490 1.93 
74LS83 .58 74LS194 .67 74LS668 1.67 
74LS85 .67 74LS195 .67 74LS889 1.87 
74LS88 .37 74LS196 .77 74LS670 1.47 
74LS90 .S3 74LS197 .77 74LS674 9.63 
74LS91 .87 74LS221 .87 74LS882 3.18 
74LS92 .53 74 LS240 .93 74LS683 3.18 
74LS93 .53 74 LS251 .59 74LS684 3.18 
74LS95 .73 74LS242 .97 74LS885 3.18 
74LS96 .87 74 LS243 .97 74LS668 2.36 
74 LS107 .37 74LS244 1.27 74LS889 3.18 
74LS109 .37 74LS245 1.47 
74LS112 .37 74LS247 .73 81 LS95 1.47 
74LS113 .37 74LS248 .97 81LS96 1.47 
74LS114 .37 74LS249 .97 81 LS97 1.47 
74LS122 .43 74LS251 .57 81 LS98 1.47 

EPROMS STATIC RAMS 
1702 1ns 2.95 2101 450ns 1.80 
2708 450ns 2.98 5101 450ns 3.89 
2758 450ns 5.89 2102·1 450ns .78 
2716 450ns 3.90 2102L·2 250nsLP 1.44 
2716-1 350ns 5.90 2111 450ns 2.48 
TMS2516 450ns 5.49 2112 450ns 2.58 
TMS2716 450ns 7.89 2114 450ns 1.74 
2532 450ns 5.35 2114L4 450nsLP 1.64 
2732 450ns 4.90 2114L-3 300nsLP 1.64 
2764 450ns CALL 2114L·2 200nsLP 1.94 
MC68764 450ns 34.95 2147 55ns 4.89 

DYNAMIC RAMS 
TMS40444 450ns 3.15 
TMS4044-3 300ns 3.45 

TMS 4027 250ns .79 TMS4044·2 200ns 3.89 
UPD411 300ns 2.89 MK4118 250ns 9.69 
MM 5260 300ns 2.89 TMM2016 200ns 4.15 
MK4108 200ns 1.74 TMM2016 150ns 4.89 

HM6116-4 200ns 5.90 
MM 5298 250ns 1.74 HM6116-3 150ns 6.90 
4027 250ns 2.00 HM6116·2 120ns 8.95 
4116 200ns CALL Z6132 300ns 32.95 

4116 150ns CALL LP; LOW POWER 
4164 200ns CALL 

150ns CALL 

RESISTORS 
'I. WATT 5% CARBON FILM 6500 

ALL STANDARD VALUES 1 MHz FROM 1 OHM TO 10 MGE OHM 6502 5.25 50 PCS. SAME VALUE .0200 6504 6.85 100 PCS. SAME VALUE .0150 6505 7.60 1000 PCS. SAME VALUE .0125 6507 9.85 
6520 3.95 
6522 4.95 

APPLE ROM SET 
6532 5.95 

~ ~ 
6545 16.95 
6551 10.95 

6995 2MHz 
6502A 8.95 
6522A 9.95 

~. AUTOSTART ROM ~ 
6532A 11 .90 
6545A 27.90 

UARTS 
AY3·1014 5.85 
AY5-1013 3.90 
AY5-1015 6.90 
TR1602 3.90 
IM6402 7.85 
IM6403 8.85 
INS8250 10.49 

LEOS 
Jumbo Red 10/1.00 
Jumbo Green 6/1 .00 
JumboYellow 611 .00 

DIP SWITCHES 
4 Position .85 
5 Position .90 
6 Position .90 
7 Position .90 
8 Position .95 

EXAR 
XR2206 3.75 
XR2207 3.75 
XR2208 3.90 
XR2211 5.25 
XR2240 3.25 

RCA 
CA3010 .95 
CA3013 1.99 
CA3023 2.75 
CA3035 2.49 
CA3039 1.25 
CA3046 1.25 
CA3053 1.45 
CA3059 2.90 
CA3060 2.90 
CA3065 1.75 
CA3080 1.10 
CA3081 1.65 
CA3082 1.65 
CA3083 1.65 
CA3088 .80 
CA3089 2.10 
CA3130 1.25 
CA3140 1.15 
CA3146 1.75 
CA3160 1.15 
CA3401 .59 
CA3600 3.45 

3495 

-VIEWMAX 80-
A Full Function 

aD-Column 
card for Apple II 

$14900 

APPLE 
SUPER COOLING 

FANS 
49.95 

WITH SURG PROTECH 

69.95 

6551A 11 .90 

3MHz 
6502B 11 .90 

APPLE 
JOYSTICKS 

29.95 

APPLE 
PADDLES 

9.95 

UPGRADE 

4116 -200ns 
CALL 

r.ir~IA 1,dQ on Innllirv ~;Hrt 



APPLE*II USERS 
DISK DRIVE! 

• Includes metal cabinet 
• Color matches Apple 
• 35 tracks/s ingle side 
• Includes cable 
• Use with Apple II contro ller 225.95 
CONTROLLER CARD . .... . . 79.95 

EPROM ERASERS 

2_5 MHz 
Z8().CPU 
Z8().PIO 
Z8().CTC 
ZBO-DMA 
Z8().DART 
ZS()'S IO/O 
Z8().SIO/1 
lBO·SIO/2 
Z8Q.SI019 

4_0 MHz 
lBOl\-CPU 
ZBOA-PIO 
lBOA·CTC 

HOLDS 15 EPROMS 
ERASES IN 20 MINUTES 

59.95 

ZBOA-DMA 
3.35 Z80A·DART 
3.35 

Z 80 
ZSOA·SIOIO 

3.35 ZBOA-S IO/1 
12.49 ZSOA-SIO/2 
14.98 ZOOA·S1019 
16.95 
16.95 6.0 MHz 
16.95 SERIES Z80B·CPU 
16.95 lBOB-PI O 

ZOOB-CTC 

4.90 ZILOG 
4.90 Z6132 
4.90 Z8871 

21.95 
15.95 
20.95 
20.95 
20.95 
18.95 

14.95 
12.95 
12.95 

32.95 
38.95 

WIREWRAP CARDS 
FR-4 Epoxy Glass Laminate With Gold -Plated Contact Fingers 

P1OO·1 
P100·2 
P100·3 
P1OO·4 

P500·1 
PSOO-3 
PSOO·4 

S·100 BUSS GENERAL PURPOSE 
Bar~-No Foil Pads . .. . 1S.90 22/44 PIN (.156" SPACING) 
HOfl~ontal BUSS ... . .. 22.90 P441.3 Vertical BUSS, 4.5 " x 6 " .13_90 
Vertical BUSS . . . . . ... . 22.90 P442 3 V . I BUSS " " 
Single Foil Pads per Hole23_90 . ertlca ,4.5 x 9 .14.90 

APPLE 36/72 PIN (.1" SPACING) 
Bare-No Foil Pads .... . 1S_90 P721·3 Vert!CaIBUSS,4.5 ::X 6;:' 13.90 
Horizontal BUSS ... . .. 22_90 P722·3 Vertical BUSS, 4.5 x 9 . 14_90 
Single Foil Pads per Hole 23.90 

LINEAR 

51/4" DISKETTES LM301 .32 LM741 .29 
LM308 .75 LM747 .75 
LM309K 1.25 LM748 .49 

ATHANA OR NASHUA LM311 .64 LM1 310 2.45 
M317T 1.65 MC1330 1.69 
LM317K 1.70 MC1350 1.25 

SSSD .18.95 LM318 1.49 MC1358 1.69 
LM323K 3.75 LM141 4 1.49 

SSDD _22.95 LM324 .59 LM1458 .55 
LM337K 3.90 LM1 488 .65 
LM339 .79 LM1 489 .65 

DSDD _27.95 LM377 2.25 LM1 800 2.45 
LM380 1.25 LM1 889 2.45 

BULK LM386 1.00 LM3900 .59 
LM555 .38 LM3909 .95 
LM556 .65 LM3914 3.70 

SSDD SOFT LM565 .95 LM3915 3.70 
LM566 1.45 LM3916 3.70 

$1 .65 EA 
LM567 .99 75451 .35 
LM723 .49 75452 .35 
LM733 .95 75453 .35 

ORDER TOLL FREE Disc 6800 
1 MHz 

APPLE· 
COMPATIBLE 

POWER 
SUPPLY 

$84.95 

(800) 538-8800 
(800) 848-8008 

(CALIFORNIA RESIDENTS) 

9000 SERIES 
CLOCK CIRCUITS 

,16 .95 MM5314 4.90 
34 2.39 MM5369 3.90 
88 3.69 MM5375 4.90 
01 8.95 MM58167 8.90 
01 .69 MM58174 10.95 
02 1.39 
,502 1.79 MSM5832 6.90 

7805T 
7808T 
7812T 
7815T 
7824T 

VOLTAGE 
REGULATORS 

.75 7908T 

.75 7912T 

.75 7915T 

.75 7924T 

.85 

.85 

.85 

.85 

.95 

7905K 1.39 
7805K 1.29 7912K 1.39 
7812K 1.29 7915K 1.39 
7815K 1.29 7924K 1.39 
7824K 1.29 T = TO·220 
7905T .85 K = TO·3 

CONNECTORS 
RS232 Male 
R5232 Female 
R5232 Female Right Ang le 
RS232 Hood 
30pin Edge 
44 pin Edge 
50pin Edge 
86 pin Edge 

100pin ST 
100pinWIW 

Circle 149 on In ul card . 

3.00 
3.50 
4.95 
1.20 
2.49 
2.49 
2.69 
3.90 
3.90 
4.90 

CRYSTALS 
32.788 KHz 1.90 6. 144 
1.00 Hz 4.50 6.5538 
1.8432 4.50 8.0 
2.0 3.90 10.0 
2.097152 3.90 12.0 
2.4576 2.69 14.31818 
3.2768 2.69 15.0 
3.579545 2.69 16.0 
4.0 2.69 17.430 
5.0 2.69 18.0 
5.0688 2.69 18.432 
5.1 85 2.69 20.0 
5.7143 2.69 22.1184 
6.0 2.69 

8000 
8035 4.95 8251 
8039 5.95 8253 
8080A 3.89 8253-5 
8085A 5.89 8255 
8086 24.95 8255·5 
8088 34.95 8257 
8155 7.75 8259 
8156 8.75 8272 
8185 29.00 8275 
8202 27.95 8279 
8205 3.45 8279·5 
8212 1.79 8282 
8214 3.75 8283 
8216 1.69 8284 
8224 2.1 9 8286 
8226 1.79 8287 
8228 3.34 8288 
8237 19.00 8289 
8238 4.39 8741 
8243 4.39 8748 
8250 10.49 8755 

2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 

4.39 
6.89 
7.89 
4.39 
5.19 
7.89 
6.85 

39.00 
29.00 
8.89 
9.89 
6.49 
6.49 
5.49 
6.49 
6.49 

24.95 
39.00 
34.95 
14.95 
29.95 

6800 

Controllers 6802 
6808 
6809 

1771 15.95 6809E 
1791 27.95 6810 
1793 29.95 6820 
1795 49.95 6821 1797 49.95 
6843 32.95 6828 

8272 39.00 6840 
UPD765 34.95 6843 
1691 17.95 6844 

6845 
6847 

Ie Sockets 6850 
6852 
6880 

ICSOCKETS 6862 

5T W/W 6875 

8 PIN .10 .49 6880 
14 PIN .12 .50 6883 
16 PIN .15 .57 
18 PIN .20 .85 68Boo 
20 PIN .25 .99 68B02 
22 PIN .25 1.30 68B09 24 PIN .25 1.40 
28 PIN .35 1.50 68B09E 
40 PIN .40 1.80 6810 

5T = 50ldertail 6810 

W/W = Wirewrap 68845 
68B50 

51/4" FLOPPY DISKS 
FLIP FILE 

CAPACITY 75 EA 

19.95 

4.75 
7.89 
8.45 

11.95 
17.95 
2.89 
3.50 
2.95 

13.95 
7.95 

32.95 
24.95 
13.95 
11.95 
3.20 
3.50 
9.89 

11 .90 
6.89 
1.80 

22.95 
2 MHz 

9.95 
21.95 
28.95 
28.95 
7.89 

11.95 
33.95 
11.95 

3 MHz 



$1915 
New Low Price 

PnvalC lal>eled lor Caldornia DigItal Oy one 01 EM most 
respected pflXltiC(l'$ 01 magroehc medIa Each d,skene 
IS certdlCd douOlo oonSity OIl 40 ,.acks To Insure 
clflended mOdl3lllc atl dlskelle alc • I 
remlOl'cedhub 
Each 00. 01 dIskettes IS supplied Willi a trce 
hOlarycilSc. 
Sott seclor CAL·5O t , Ten socIOfCAL·5tO 

!o.l<attes- - -

Your Choice 
SCOTCH 

MEMOREX 
VERBATIM 

744D-0 744D-l0 744D-16 26.50 

3481 3483 3485 26_50 

525-01 525-10 NA 26.50 

MDl MH1-l0 MHl-16 29.85 

104/1D 107/1D NA 45.00 

Double Side Double Density 

745-0 745-10 745-16 42.50 

550-01 550-10 NA 42.50 

M02-D MH2-10D MH2-16D 45.00 

104/2D 107120 NA 49.50 

20412D NA NA 59.50 

EIGHT INCH DISKETTES 

Single Side Doubte Oens~y 

SCOTCH 741·0 39.00 

MEMOREX 3090 35.00 
DYSAN 3740/0 57.50 

Double side Double Density 

SCOTCH 743·0 47.50 

POWIR SUPPLIES & FANS 

,/ - -- . ~~l .m:, 
L' _ J~~ 

:)- 100 :i,JIlI I y, IlJI (! 1r"ilSl(1!Il\t!f. UV 30r.. ~ 16V SA AG II!Ceplilr.!C EOP f'1()U 119 00 
Caill DC :,wll(./1 I1, ,; !lU:1U1y lor tl' I" W,fl,.h,!:jler or 8 ( II I~C 12 2· ' v011 & 5V CAD ~JU III II !} 00 
PO'M)I Oni: CP200 IHlt;. :! 11111.',0 8 dnveS 5V 24V -12V (1101 jJlCIUfCdl POW-200 99 U() 
.Vlet: SWIII.;!IUlI] ~uDl)ly '.N 3A 12v !JA & l ~v 015A 115230AC AI C· 1?9H 5900 
',\ 3f. COrtll):' l l1hP~!I :x.pply removNIIrO! I, ", OT ~ lII g f:QulpmCnI SPC P\\II 1,195 

2764 EPROM 
SALE 11.9$ 

DYNAMIC MEMORY 

.1027.IK dynamic250n:; ICM·.1027250 
4116 150n:; 16K ICM·4116150 
.1116200ns 16K ICM·4 116200 
:164 I50ns 64K 12810llesh ICM·.j164150 
.11256 I50ns 256K ICM·41256150 

STATIC MEMORY 
l IL02200ns. IKslar,e ICM·2IL02200 
2 1L024SOns. IK :;ta\le ICM·2 IL0245() 
2 11 24500s 2KSIalIC ICM·21 12450 
2 11'1300ns lKx4 lCM·21 1ol300 
.1044TMS 4SOos. 4K ~ 1 ICM·4Q.14.tSO 
525730005 4K)[ 1 ICtA·52573QO 
6116 Pol 200ns 2K:< 6 ICM·6116200 
6116 P3 1SOns 2K x 6 ICM-61161SO 
61 67/2 167100ns 1 6K~ 1120",0) ICM·6167100 

27OB450ns lK l8 
27 16 ·150ns 2K . 8 
27 16TMS.\50ns Tn·vollage 
2732 .\ 50ns ':K. 8 
273235On5 .IK ~ 8 
2532 ·15On5 ·:K. 8 
276·1 J !',ons 8K.8 
27 126350n5 16K. 8 

EPROMS 
tCE·2708 
ICE·271 6 
ICE·211611.1S 
ICE·2732 
ICE·2132350 
ICE'2S32 
ICE·276.J 
ICE·27128 

1·31 32 + 100 + 
0.99 185 us 
'OS '" us ,,. Ibi 1.50 
695 650 ' .90 

"9 '" LIS ". '" .99 
299 285 27' 
,95 '" 075 ". 325 299 
250 225 1.99 
'95 '80 ." 
'95 575 560 
895 850 7.90 

495 .175 455 
495 475 4.55 
795 765 7.25 
':95 4 75 .: 55 
650 800 760 

1050 990 9 SO 
59S 565 497 

2995 2832 27 46 

TORS 

22 / 44 Eyclcr CNE··14E 250 215 195 
<l 3172 Molo s ' , CNE·72S 660 615 575 
36/ ?;! DIG 5/1 CNE·72S 595 5 SO 5 19 

Dille, co""ucto,sa~a'~1tJloupOn'cqlJesl 

RIBBON CONNECTORS 
D825P male CND·r25P 
DB25S temale CND·f25S 
57·30360male CNC·r36P 
57·303601 m.11e CNC-136S 
20 pIn ~Jge CNI·OE20 
20ponsockel CNI -OS20 
26 p,n Qd!jll CNI·OE26 
2G IIII1 sockcl CNI·OS26 
3~ tIll' eclge CNI·OE34 
34 PIn SOCkel CNI·O~ 
50 pin edge CNI·DE50 
50 pili SOCkCI CNI·DSSO 

23" 

Ideal monitor 
for classroom 

demonstrations. 

DB25P 
a!/OAftAftAIOOO"& 
~!..C!'I 

$2.50 
eJ,h 10·99 100+ 
t 60 1.40 1.30 
225 200 1.30 
150135 120 
235 310 290 
325 310 2.90 
1 60 1 35 130 
250 195 1.65 
3.352.75 1 95 
1.351.15 .77 
4203.953.65 
5955755.50 
2251.95165 
550 5 10 ~ 75 
260 240 2 10 

99 69 42 

SALE 
't19 

NOTE! EUfopean cuslomolS. we have .. lillgc quanhty 01 230 ~oh 50 H~ uMS w:uehousod In 
Frankfort Germany AuangemcnlS can be m., dolow,ltcan these droves In QuanhhO$ 0150 01' mo'll 
onFranklortledUClng'mportdutyanclhe,ghlchalg~ 

REMEXD~~~~E 1219 
~~~~T~~hD~~t~~~~I~iJ ~~;~hJrf::s.a ~~~:xQi~at~tyO~"Y ~~~~,~ ~i~~d4= 
drive thai has an double gimbal mounted head assembly lhal guaranl ies Iowor 
head tracking. This drive is mechanically solid. Remex has always been 

~g~~~~~ri~~~~;~~9i~~~ii~: ~~~~,T.~ :;~r'~r~~~~: ad~~rt~~:;&oT~~~g..~~~ 
Eight Inch Single Sided 

. One Two Ten 

SHUGART SA801R $395 385 375 
SIEMENS FDD100-8 179 179 169 
TAN DON 848-1 SLiMLINE 369 359 349 

Eight Inch Double Sidea 

SHUGART SA851 R 525 495 475 

QUME DATA TRACK 8 525 495 475 

MITSUBISHI M2894-63 459 449 409 
REMEX RFD-4000 219 209 189 
TANDON 848-2 SLIM LINE 485 475 465 
SHUGART 860 THINLINE 569 549 539 

Five Inch Single Sided 

SHUGART SA200 213 Height 169 

TANDON TM 100-1 119 

SHUGART SA455 V2 Height 259 249 239 

SHUGART SA465 96TPI 289 279 269 
TAN DON TM 100-2 279 269 259 
TANDON TM 101-4 96TPI 369 355 350 

Three Inch Rigid Floppy 

HITACHI-AMDEK I call lor pricin9 

Five Inch Wlnchesterr. 

SEAGATE 406 6 Megabyte 695 615 650 
SEAGATE 412 960 

I---

12 Megabyte 995 960 
TANDON TM-50314 Megabyte 895 860 795 
WESTERN DYNAX removable 995 960 950 

Upon request, ~"drives are supplied 
with power connectors and manual 

SPECIAL 
',ndlJn 1M 100-1 

Itt' Recenl hquldalion trom a major manufaclurer 01 data processlllg 
equipmef'!1 anows California Olgllal lhe opportunity 10 of/er Ihsse 

~:~~~71~'~ ~~;e:u~~:~~:~~iO~ ~~~i~ ~ggi~al cost. Brand 



Now from the <>Oglnillor 01 me aalSY .... tlcel pi' lnter, Ihe O,al>lo 6Z0 P"nl s.peeds 10 2<1 char lsec. 
use! selecllll)lC bI·OlledlOflal pnnllng. super5C1,pIS. SUDSt:npIS. 9raPhICS and more Plus smnuard 
RS·Z3ZlIller1acrng Comrlurncal1Oll5pee(1S10 I ZOO b.lu:lwllh a l500 ctlalaCter pnnl bo1iCI 
Sotrware progltlmaDie il b.s.otule tIonlOfltallabS makes repon lormallng easy OwCI ZO d,nerenl 
pnfll .... hecls are cUl/ently avaIlable The 620 ilulomalical y selucts the pllnt spaCing 10 ' 10. 12. 15 
Char /Inch pnnl wheels. On Sllc SCIVICC avallabl6 WOfldwll1c OBl·620 50 Ibs 

Faraday Electronics 
IBM PC COMPATIBLE 

SINGLE BORAD COMPUTER 

u.s. ROBOTICS 
1200 BAUD MODEM 

Include SI800 Mull 01 FREE so~ware 

1419 14t9 1841 
Tho MorlOw MICIO OccI$OOO oUors one 01 tho oest vaJuos OIl small businoss computers. ::>Iandard 
femuras rnclooo 641< 01 RAM • • 1MHz Z 80 CPU. two AS232 sellal pons. dual denSIty floppy disk 
corw oller capable 01 suppor1lfl9 lour disk dllvos. and iI 200 Kllcbyro 5\ .. • dlsJI dllve. The Moero 
OocrSlOfl IS de!lvil rcd complere w,rh CP/ M 2 2 as woll as BaSIC EO. WOfdslar and olher softwaro 
packages '.m S·MO I 181DS 

Also ava,lable poClurQd abovo, thC MICro Oecosoon MOZ .... ' Ih two 5' . d,sk driVes .oil ooly 
SII 9500 MOS t.lOZ 22IDS 

PRINTERS 
It69 

- I SII, "lIIlnl 
MATRIX PRINTERS 

Slar Gem",,· to InCliOn & tractor l oo char lsoc parallel 
SlarGcrr .. nl· 15. l 00charlsoc 15 paper 
Star Cae. 80FT In::tlOfl l!. !!"Clor 
O."ldil r,}8ZA seunJa. ~raRoI 9·1 pupcr 
O~ldilia 9ZA sollar & par I 160 Char/!lOC 
QklallHl 83At. p.1/illJcI15 paper 

Anil(!C ~ 95(X)A n'i!1"peoo 15 papa< 
l.tHUle < 950 1A 1l1gl1 ~POod .... 'In gra;llllcs 
O"llISOUIt! 180 lugrll.ptlOO 180 cps 15 
OU,llllc .. 7030corll!>pondcnce quaill y 180char /scc 
ProwliIor S5 10palil ll61911 p.1pCr 
PrO;\lIlcr85 10StJlaI9'lpapcr 

~:~~r:l~ J~g&)~~\,I~ln~g~rog;.nes per m,nute 

~;=~~~~l!,~~~~=~~~r~r m~u!o 

STA·Gl 0 
STR·G I 5 
VST·C80FT 
OKI·82A 
OKI·92A 
OKI·83A 
OKI·84A 
OKI·23~ 
EPS-FXBO 
EPS·MXlOO 
NEC·802JA 
AOX·9500A 
AOX·950IA 
051· 160 
OTX·7030 

PRO· 
PTX· 
PTX· 
MAN 

WORD PROCESSING PRINTERS 
t1EC71 10 55cnill /!;CCOrld sorl;lilnlerlacc NEC·7710 
NEC7730 55 ch>lr /$CC. pMlonler 'aco NEC·7730 
S,ller Aced EXP5(lO I ·! thar /sec par I mlcrlilcc SAO·EXPSOO 
S,lver Aeed EXP5!iO 17 Cllarlscc pal I 'fll erface SRO·EXP550 
o.a 63Q·tOcna. sec senal OBl·630 
O<a0:062O prOCXlI~onalSP<lClng flOtz & ... OI1lao 20cps OBL·620 
I3tOIt\et HR I A dillSI ~ lleeI pa.alle~lIte" aC>ng BTH·HRIP 
BrOUle. HA1A sofl"lonlert..lcc 8TH·HAI S 

The Wyse 100 features die cast 
aluminum case. 102 key keyboard 
and non-glare 26 line flreen phos· 
phor "ideo display. ~Iil screen 
both horizontal an vertical makes 
the WY· tOO unusally user friendly 
This unique terminal is perfect to 
enhance any busmess system. 

1191-
~;~:I~ .50 · spill SCI(!(!n. OtItalctlaOie ~g~~~'ngs . 
V~sual50 

Slarv..,IC. F I Oser, .. ! " OCfl.lI/s« PRO·FIOS 
51;l r .... /llel FIOp.ll, oIlr.:I."Ocharlsec PRO·FIOP 

EPSONMXBO 
RIBBONS $6.95 

ThIS Honeywcll MlCfOS ..... ICh keyboarO tiltS been rec::enlly purchased lrom Ihe lerm.n.11 
dl~ISlOn 01 l6i1r Selgter Each keyboard contaIns 8 1 tllgtl Ichabllily Hall Etroci keys 
Oulputs se~oo Oil paraUel ASCtt along Wltn SlrODe Icreal lor word processIng apphca· 
lIOns Complete wllh OOCumentaliO/l and scnem.1trCS M!C·8 I S05 3 IllS 

MONITORS 
Bkl C IZAgrcenpncspnor 15 MHl compas.tVldeO 
BMC I Z~ tllStI reSOlulfOl'l. 20MHl 
Zenlltl ZVMI ZI glOO<l ptIOSptlOf l Z~ 40/80 column SWllcn 
NECJS I 201 grl!1!n~~r 18 MHz. compo5n video 
NEC J8 I Z60 commercIal grade comPOSlt . 
USt Amber scrOOIl IZ·· comPOS ,1 monitor 
Molorola 23·· open llama blk/ ..... h llc composll .... rcleo 
Molorola lZ' opcn l,a/llOlUQulleshonsync arodpo ..... er 
Conrtlc9"· opcnlrarnerCQ.lllCSnorzsync & IZv supply 

COLOR 
SMC AU9191 U Color cOOlpoSJl V>deo .... ,In sound 
BMC 9191 M AOB desrgned 10' use wun the IBM compuler 
NECJCI2030M. RGBooior monllor 
NEC JCI20 1 coloroomposl1. 
ZUllIlh ZVMI34 ROD color sUllable lor IBM PC 
Comrel coklr composll wrth sound 
Amdelt Color 1. cornOOSlI VlCleo 

/ 
-' ~ 

BMC·12A 8800 
Bt.!C·12EN 11900 
ZTH·ZI21 1rJ900 
NEC-JBI20 1 16900 
NEC·JBI 260 129,00 
USI·12A 169.00 
MOT-BW23 159.00 
MOT-6\'"JtZ 6900 
CON·S'I19 5900 

8MC-9191 
BMC·919IM 
NEC·I203 
NEC·JCI201 
ZTH·ZI 34 
COM·6500 
AMK·lOO 

-~.-::~~.!'d 
~ -1 
~-~ ---~ .. 

DIR ECT CONN ECT 
$75.00 

Hn~·cs Smart t.'.o<Wm 1200 baud. aulo ans ..... er. aurodlal 
Haycs Smartmoclem. JOOb."IuO only. auloanswer. autOdltll 
HlIyC$ "ll(tOfT\OUOm II. 103 Apple a,rect connect 
Hayes MrcrO/1"lCldcrn lGO. S· 100 auto answor aulO dltll 

~alc~:;t~~~it~i,~:Ud. aurod<a1/ anSMr 
Pel1l~ 300/ 1200 aUlo cbal.aulolog 
UnIversal Oala 103LP.llf'O power. ans .... el 3 onglnate 
Un,versal Dala l 03l :>J. AulO answcr 
Url1vClsal Oal,1 202 . 1200 baud. hal! auploJ:()flly 
Ul\lvcrsal Oala 2 12LP. tull l 200 baud duplox. llne power 
Novarron J Cal. dl/OCI COIVle<:I . aula answer 
NovaIIOl1 Cal. acous:'c CQrlIlCCI 

NoYa!1QIl SmanCal 103. at.rIO ans ..... er. aulD dial 
NQvillfOn $manCol l OJ1212. 1200tlaudtlutod.aJ 
S alrnan M3.k I . o'roctconnecl ..... r!h100mmal cabic 

HVS-212AO 51500 
HVS· I 03AD Z2900 
HVS·MM2 27900 
HVS·lOO 3 19 00 
HVS·CHA232 199 00 
USA·2IZA 41900 
PEN· 12AO 69500 
UDS-I03lP 16900 
UDS· lrol PJ 2 19 00 
UOS·20ZlP 2 19.00 
UOS·2IZlP 35900 
NOV-JCAT 109.00 
NOV·CAT 15900 
NOV·SC I 03 Z1900 
NOV·SC212 52900 
SGL·t,'KI 7500 

SOFTWARE 
c P / M SOFTWARE 

l.aaSonCP M $ 4'5C 
O·9.Jse1l .:.5H.Jl!JC 
',·,'orOs!.l1 I.'.?!t ISTC 
Ma'lmer\IC MI'Ilj9ZC 
Stlperson IIPR,309C 
MAC DGR:{J IC 
CP M :lO [)('A-<UX; 
Despoot DGR·161C 
PascalPJus OGiI.oo.:C 
CP 1.1 86 DGA·r86C 
/,'PMII 0GfIXI8C 

CP/ M FormalS AvaIlable 
8"3740 IBM • S" CPI M 86 

NOr1hs tll IO Seclor • Olberme 
Alios . Heath I Zeinlh 10 seelor 

Televideo • Xerox . Atarl 
Apple DOS • IBM/PC • Eagle 
Cromemco • Commodore 64 

2310 
'310 

'''''' 1J50 
:6 I ~ 

"" !9~O ",. 
"" 1J50 

"" "50 
7850 

"" 35 00 
16 00 
16 00 
1,"0 

'''' 1350 
3195 
?J50 
JI S! 
a oo 
3300 
3300 
33 00 

ThCl u.s. Aobohcs 2 12A/ 103 rnodcm repr CSCntS a m3101 
",,"CO," 12001300 b,wd mod,m ",,,"o",,y. P,"P"";' ,., I 
1200 baud l S llnlooratt.>d cnCutts all~ws 1110 U.S. Robotics 
Z IZA modem 10 malnlrun h~her rehab,irly ovel margInal 
ptnnc hnes 
The U S Rotxl1rcs ZI2A lealUles aUlo d,at. aulO ans ..... er . comm<l/ld repeat and aulO IIltol~genr 
oaud se!cct<on USA·212A 5419.00 21Ds 
Olner e.cellenl values Indirect connecl modems . SI9nalman Mark 1 al 574.95 and lhe Unrversal 
Dalil 1200 baud at only 369.00 

INNER ACCESS ,uDa'''1 
CORPORATION "r/r",,., 
5-100 EPROM & MICROPROCESSOR PROGRAMMER 

Programs Proms: 
2708 0 27 16 0 2732 

2732A 0 2764 0 27128 
Programs Microcomputers 

8748 0 8748H 0 8749H 0 875 1 
Programs EE/ PROMS 
XICOR X2804 & X28 16 

Programs Microcontrollers 
8741 0 8742 

149$ 
• S-100. IEEE·696 extra height card increases accessabil ity to 

switches and zero insertion PROM sockets. 
• Does not require personality modules or off board cables. 
• Supplied with fuJI CP/ M based EPROM programming software. 
• Features Intel fast programming algorithms. 
• On board programming power supply. 
• Equipped with four zero insertion programming sockets. 

5-100 BOARDS 
16 BIT MICROPROCESSORS 

~~~~~';~~~f~~~~~ g~: ::r ~~~ 
GoaOOUl~lllr ocessor !i0S5I00€8.8 \)11 G!lT 8568 35900 
LomasOJla Systems L II~~ItIlQ Oi1t. 8 Wt, LOM.aoBS ' 2900 

SINGLE BOARD COMPUTERS 
',\'avem.lleBulltl. 128K. WllhCPM 22 I'.'AV·!ltl l ~95oo 
M l'ancetlO,g, lal r lOPPy &~K IWO· l f.O 7~OO 
I CletekSyS!CflllN$ler IIEC765IICDIlY. &a( IEL·S"'1 89500 
I tlele~ FDC· 1 SI~letJoa!d ""lttou: rrenory IfL ·fOC I 67500 

8 BIT MICROPROCESSORS 
GocoouI Z80 2' MelltoOe!l aOOIeSS"'Y,I G!l l·ZBO 25000 
Call1ornla COI1IflU1er l BOm,crQ CCS·28 1O 27500 
l artlell l aa .... ·l ltl 1",,0 RS232 ports JAR·l ao 339 00 

FLOPPY DISK CONTROLLERS 
GOObootOlsk I 00Ub1eGe!l$!I)'. Nt C765 GSI ·OSKI 39500 
Ca"tornliCcr.{lUItfS,Slems2~22.\ .... ,mCPM CCS·N22 3]900 
k'()!rato'o.9. n .,. ,!lICPMZ2 I.IOS·0J2 l5000 
',!QIra-I> Ols~ Joc..q.I .. ;tnCPM sOQ't.Ol'flS':y I,'OS·OJI 2~00 
laltieIi Eldtron<tSoow'eWlS,lytDrC!Oller l AROOC 41900 
TarDen[rectlonl!:S~lf\g1~11CfIs':,- unll\)I ICf IAA·S[JC 279,00 
fulcrumDW, O ITlIII[J I S~. I . OIO l kllil~IS ' rC/.1 38!l OO 

CPM OPERATING SYSTEM 
O'9,:a1 Re<..earcn CP 1.1 30 8 SWI!I'-eatnsllv OftC·C~"-I3O 2J900 
Gca!lOIJt CPM 22 lor D:s' 1 GilI-C¢J22 15900 
GOO!XhllCPI,'SSloreoaBalldiWt6 G81·e~.'-86 26500 
ra!~IIEfeC.lIQfl,c.sePI.t22 rAilCpl.122 15900 

HARD DISK CONTROLLERS 
GootlOut OISIo 2.8 1'. 14 naldd,sl GB I·OSIQ 5~9 00 
GooOt:lUt DlskJlm5' , \'i lncl\.'Sttf5 GBT·DSKJ July 
",~Ofrl)lr Or5;onsc.c.nt\OII~tor5·, Wlrcnrs:er MOS·W506 ~95oo 
Wes!em O'g tal ne.. WD·lOOl (rot 5.1(0) \'." OI·1()01 ~ 95 00 

EPROM BOARDS 
Inner Access [PAOM sa progr.Jns 27128·~ IAC·PT()(J 46~ 00 
O.g'1ol1 Resear(h rCa!i onlf PROM bGaro 32K OGR.P~ 11900 

STATIC MEMORY BOARDS 
Goo\)OUtRa:n16. 64K aiDII d.lIl!IiWIe! Gar RI6 
GOOboutR.ln I 7. &:1<8 Dr124bd el ieoo aoo C81 Rlr 
GOODl)U1 R.l.n 21. 128K Il,!e 8 16tran~tI GIII ·Al I 
ru:aum Om~,fiam8 1~ 1!~ler b.lnloSfIecl FCM·MI6 
Ca'I'OrMraO' j:!al2116. B !l1 l on~ 16K Dit~ CCS 21 16 2~9 00 

DYNAMIC MEMORY BOARDS 
ea!"O!OIaOIg. IaI25GI\ \))te.e~ j\ll1dlo IM~ CAJ. ·0256 495 00 
CJlrlorIllJ CanIl\!.fl2OCl6. 64K wnkselecl eCS20G6 2!f.r.00 

INTERFACE BOARDS 
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IBM Specials 
Advanced Operating Systems 
The Programmer. . .$129 

Applied Software 
Versaform . . .... $249 

Ashton-Tate 
dBase II (CPIM86). . ... . $419 
dBase II (MS DOS). $419 

Continental Software 
The Home Accountant Plus . . .... $ 95 
1 st Class Mall . . . $ 79 

Computer Sotware 
Technology 
WonIIPC . . .. S 49 

Davidson & Associates 
Speed Reader ................... . $ 49 

Datamost 
Real Estate Investment Program. . . $ 79 
Write·On . . .. $ 85 

Comprehensive Software 
PC Tutor . . . . . $ 55 

Denver Software 
Executive Accounting System 

(128K) . . ... $469 

Eagle Software 
Money Decisions . . ... . ...•.•.. .. . $129 

Howard Software 
Real Estate Analyzer II .. $159 
Tax Preparer 1983 . . .......... $159 

Information Solutions 
25:01 .. $ 65 

Innovative Software 
T.I.M. III . 

IUS 
Easy Filer . . .•. . . . .. . . • . • . 
Easy Writer II . .. ...... . . 
Easy Planner . 
Accounts Receivable . 
Accounts Payable 
General Ledger .. . . .. ........ . 
Financial Management Series ' 

Micro Lab 
The Tax Manager . 

Micro Pro 

. ... $299 

.. . $239 
. .$209 

.$159 

. $369 

. $369 

.$369 
.. $899 

. ... $159 

Wordstar . . . $299 
Mailmerge ...... ... .. ... . .. $159 
Spellstar . . . . . . . . . • . • ...... $109 
Infostar . . .... $299 
Reportstar. 

North American 
Business Systems 
Answer. 

PBL Corporation 

. ... $209 

. .. $159 

Personal Investor . . . . . . . . . . . . .. .. $ 89 

Peachtree 
General Ledger ..... ........ ...... $329 
Accounls Receivable . $329 
Accounls Payable . . ....... $329 
Peach Pak (GUARIAP) . . . ....... $389 

Software Publishing 
PFS Report . . ................... $ 89 
PFS File .............. ..... .... .. $ 89 

Digital Research 
Concurrent CPIM 86 . . . . ... $209 
C Basic 86 . . ..... $125 
PascaiMT + 86 ................... $239 
Speed Programming Package 86 .... $125 
CIS Cobol 86 . . .... ... $489 

Peter Norton Computing 
Norton Utilities . . ..... $ 55 

Select 
Select Word ProceSSing System ..... $299 

Softword Systems 
Word maker . . .. $289 

SorcimllSA 
Supercalc . . ........ •.•.•. 
Superwriter . 
Spellguard . 

Southeastern 

. ... $179 

. ... $239 
. . $125 

Data Capture .. $ 75 

Visicorp 
Visicalc (256K) ........ .. $165 
Desktop Plan 1 . . . . . • .. .. .. . . . .. $199 
VisitrendlPlot ......• . • .•.•.•. .... $199 
Visifile ......... . . • . • ............ $199 
Visidex ............. $165 
Visischedule. . . . $199 
Business Forecasting Model ........ $ 69 

S54 BYTE AUSUlll983 

Prices That Won1t 
!Yew Products 

* * Corona Desktop Computer * * 
IBM Compatible Includes 2 320K drives, 128K 
memory. Graphics, serial/parallel ports , high 
resolution monitor, MS DOS, CP/M·86, BASIC, 
Multlmate wordprocesslng. 

of Your 
$2595 Monitors 

* * Corona Desktop Computer * * 
Same as above with one 320K floppy and one 10 
megabyte hard drive. 

* * Corona Portable Computer * * 
IBM compatible/2 320 drives. Same components 
as above. 

$3995 

$2395 
* * Corona Portable Computer * * $4.'''911:. 

With 1320 drive & 10 MG hard drive. ~ ~ 

* * Specials of the Month * * 
Corona Hard Disk Subsystem 5 MG . ...... ....... .. ... $1399 
Corona 5 MG External ... .. ... . ... . .. . .. . . ... ... . . .. $1729 
Corona 10 MG Internal . .. . . .... . . .. . .. . . ....... . .... $1819 
Corona 10.MG External ... .. ... .. ... ..... . . . ... ..... $2149 
Verbatim Disks (SID w/Library Case) . ........ .... .... . $ 27 
Box of Maxell Disks (DID) . . .. .... ..... . .... .. . ... . ... $ 39 
Flip n' Sort Diskette Box (Holds 50 Disks) . . . . .. .. . ... .. $ 21 
Elephant Disks ...... .. . . .. . .... . .... . . .. .. . . . ..... $ 20 
USI Amber Monitor . . ........ . .. . ..... ... . .. . . ..... . $ 149 
Color 1 Plus Monitor ...... _ ....... . ...... _ .............. $299 
Quadboard 256K Installed ..... . .......... . . ...... ....... $399 
Quad 512 + (512K Installed) ......... .. ................. $599 
Mark VI Modem ............. . .. . ....... ................ $179 
AST Megaplus II (256K Installed) ... ........ . . ...... . ..... $539 
Lemon Surge Protector .. ... .... .... .... ... ........ . .. . . $ 39 
Orange Surge Protector ...... , ....... . .................. $ 95 

Call Toll Free 

1-800-634-6766 
Order Line Only 

Information & Order Inquiries (702) 369·5523 

CP/M 8" 
Digital Research 
CBasic . . ... $ 99 
CB·80 . . ... $309 
PascallMT + . $219 
Speed Programming Package ...... . $129 
CIS Cobol . . ............... $499 
Access Manager .................. $189 
Display Manager ................. $253 

SuperSort . . . . • . • . • . • . . $145 
SpeIIStar.. . • .• . . . . ... .$145 
WordMaster . . .. $ 95 
CalcStar . . . . . . . . . . . . . .. . $ 89 
3 Pak (WordIMail/SpeIiStar) . . . . . $489 
2 Pak (WordStar and MaiIMerge) ..... $369 
2 Pak (WordStar and SpellStar) . . $369 
InfoStar . ........ . . . . . .. $289 
ReportStar .. . $209 

Micropro International 
WordS tar ... ... .................. $259 Sorcim Corporation 
DataStar ........... $179 SuperCalc. . .............. . . . .. $185 
MailMerge. . .. $139 Spellguard. . .. $123 

Amdek 
Color II . . . $ 679 
Color III . . .... $ 399 
Color IV (RGB Analog Input) . . .... $1029 
Amdlsk 3 . . ...... $ 729 
Amplot .... . .. $ 769 
Amdek V310 Green. . . ... $ 179 

NEC 
NEC JB 1201 M . 

Transtar 
Transtar 20 ... 

Quadram 
Quadchrome 

..$ 169 

.. $ 139 

• Hi·Res RGB Monitor 
• Non·Glare Screen 
• 690 x 240 Resolution 

CALL fOR 
PRIel! 

Peripherals 
Kraft Joystick 45 
TG Joystick .............. • .• . ... $ 39 
TG Trackball ............ . . ..... . $ 39 
Microsoft 64K Ramcard . . ..... $ 239 
Microsoft 256K Ramcard . . . . $ 569 
Hayes Smartmodem 300 .......... $ 209 
Hayes Smart modem 1200 . . $ 499 
Hayes Smartmodem 1200B . . . $ 399 
Hayes Smartcom II Terminal Pk ... . . $ 72 
Anchor Automation Mark VI Modem . $ 179 
Quadram Microfazer w/Power 

Supply .. . . .. $ 149 
Trackball .. .. .......... $ 59 
Analog Joyst ick .......... $ 49 

... $ 45 
.$ 239 

IBM Interface Card. 
Versawriter Graphics Tablet . 

IYEWLf 
ARRIVED 

IBM 
Personal 
Computer 

Includes 64K IBM·PC 
with 2 320 KB floppy disk 

drives, controller color 
graphics card, 

monochrome monitor 

$2839 
Circle 94 on inquiry card. 



Take A Byte Out 
Hudget. 

Apple UtiUties 
~ Business 

Screenwriter II .........•.•. . .... $ 82 
Vlslcalc 3.3 .... . .. . . . • . • . . .$165 
Visischedule .........• . . . . . ..... $199 
VisitrendNisiplot . . . ..•.•. . .•..... $199 

Printers 
NEC 
NEC8023A ..............•.•... $ 439 
NEC 3530 . . ... $1599 
NEC 7710. . .. . . . . •. . . . . •...... $2059 
NEC 7730 ...... . ... . ............ $2059 
NEC355O . . ... .. .. . ...... $1899 

Diablo 
Diablo 620R (25CPS) .. . ....•...... $ 949 
Diablo 630R (40CPS) . . ... $1729 
Diablo 630KSR (40CPS) . . $2429 

Epson 
FX80 ... S 599 
FX100FT .......... ... . . ........ S 799 

Smith Corona 
Tp·l Parallel 

Okldata 
ML82A . 
ML83A . 
ML84P . 
ML84S 
ML92 
ML93 . 

IDS 

... S 499 

... $ 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 . . .. . $ 365 
Fl0Starwriter ... . .. . . . . . . . . . . .$1199 
FlO Printmaster .... . ...... . . ... . $1599 

Mannesmann Tally 
MT 180L ........... ... . 
MT 1802 (Parallel) . . 
MT 1805 (Serial) .. 

. ... $ 599 
... $1559 

.$1559 

Gemini 
Gemini 10 ... 
Gemini 15. 

... • . ..... . .. . .. $ 319 
.. . $ 479 

Qume 
Qume Sprint 11 + ................ $1349 
Traclor Feed . . ... .. . .•. • . . ... . $ 175 
Printer Interface . . ...... $ 79 

We Carry the 
fuU Line of 

AST Research 
and 

Quadram 
Multi-function 

Boards 

CALL FOR 
Bt'.ST 

PRICING 

~Atari 
Business & Utilities 

'---......... iir;;;= ... _.---/ Visicalc . . .$169 

1200 XL $419 
with factory rebate 

80048K $299 
with factory rebate 

40016K $159 
with factory rebate 

1010 Recorder . 
410 Recorder .. 
810 Disk Drive . 
1025 Printer . . 

. S 72 
. . . $ 72 
.. . $419 

.$409 
· . . $145 830 Modem .. 

850 Interface .. . . . . . . . . . . . . $159 
481 Entertainer . 
482 Educator . 
483 Programmer . 
484 Communicator . 
85316K Ram . 
The Bookkeeper Kit 

· . $ 64 
· . $110 
· . $ 52 

Mail Merge . $ 20 
Data Perfect . . . . . . . . . . . . . .. $ 75 
Letter Perfect . . . . $105 
Text Wizard . . .$ 65 
Datasm 65 2.0 . . . .. $ 59 
File Manager 800 + . . . .. . .. .... .. . $ 65 
Syn Assembler ....... . .. .... .... $ 34 
Page6 ... $ 20 
Atari World . . . $ 39 
K·Dos . . . . . $ 59 
Micropainter . . $ 23 
Color Print . . . $ 27 
Lisp Interpreter . . $ 79 
Bishops Square . .. . $ 20 
Graphic Master . . . . . . . . . . . . . $ 27 
Graphic Generator . . . $ 17 
Basic Compiler . . ... $ 65 
Computari's Financial Wizard .. $ 45 
Color Accountant . . . . $ 65 
Datalink . . . .. . ... . $ 27 
File It 2 System .. .. .... .... $ 34 
Diskette Inventory System . . . $ 17 
P.M.P. Property Management . .. . $179 

The Word Handler .. $129 
Magic Window 1\ . . . . . • . • • • • • • . . $ 95 
Magic Mailer . . . . . . . . . . • . . .. .. $ 45 
Magic Words . . . . ..... $ 45 
Real Estate Analyzer II . . ... $119 
Supercalc ' .. $165 
PFS: Report (New) ....... .. •.• . . $ 85 
PFS:.................... . . . $ 85 
PFS: Graph . . . . . . . . . . . . . $ 85 
The General Manager . . $ 97 
D.B. Master . . . . ... . . . ... • .... $145 
Pie Writer . $ 95 
Wordstar ....... , . . • . . . . . . . . • . . $299 
Datafax . ............•. . ... $129 
Datalink . . . . . . . . . . . . . . • . ... $ 65 
The Home Accountant . 48 
Payroll Manager . .$199 
Pie WriterlMulti 80 column . . .. $ 95 
Pro·EasywriterlMaii Combo . . .... $209 
Executive Briefing System . . ... $139 
The Sensible Speller . . .. . . $ 79 
Mail Merge . . . . . . . . . . .. . . . $159 
Spellstar . . $119 
Calstar. . . $119 
First Class Mail . . .•. • . • .•. .. •. . . $ 49 
E·Z Ledger . . . . . . . . . . . . . . . . • . . . . $ 45 
The Dictionary . . , . •. ..•. • .... $ 65 
Versawriter Pak 1 ... .. .. .. .. ...... $ 27 
Versawriter Pak 2 .... •.• . • .• . ..... $ 27 
Personal Investor . . . .... $ 95 CX4104 Mailing List . 

CX404 Word Processor 
CXL4007 MusiC Composer . 
Programming 2 & 3 . . 
Conversational Languages . 
CX4018 Pilot .. 

· . $289 
. $ 74 

.. .. $165 
. $ 19 

· . $102 
. $ 42 

Programming Techniques General Ledger. .$239 
Display Lists. . ....... . ...... $ 17 Accounts Receivable ... $239 

CX405 Pilot . 

· . . $ 22 
· .. $ 42 

. $ 55 
· .S 92 

HorizlVert Scroll . . . ... $ 17 Accounts Payable ...... . . . . . .. . $239 
Page Flipping . . .. $ 17 Executive Secretary . . ... $159 
Basics of Animation . . $ 17 Executive Speller . . . . . . . . . . . . . . . $ 55 
Player Missile Graphics . . $ 24 TASC Compiler . . . . . . . . . • . • . • . . .$119 

CXL4003 Assembler Editor 
CX8126 Microsoft Basic . 

.. $ 42 
. . . $ 62 

Sound . . $ 24 Basic Compiler ...... .. ... . . . ..... $ 65 
Data Files . . ... $ 24 Link Video Apple II .... . .... ....... $105 

Link Video Apple III ...• . • . ..•..... $139 

1095 E. Twain (702) 796·0296 
Las Vegas, Nevada 89109 

Call Toll Free 

1-800-634-6766 
Order Line Only 

Information & Order Inquiries (702) 369·5523 
We accept VISA and MasterCard 

Bag of Tricks . . . $ 27 
A.L.D.S .... : ... ............ . ..... $ 89 
SAM ............... .• . •. ....... $ 85 
Super Disk Copy III . . . . $ 20 
The Artist ............. .. . . ... $ 65 
3·0 Supergraphics . . . • . . . .... .. $ 27 
Program Line Editor . . ........ $ 27 

lIit List 
C~borg . 
Crisis Mountain 
Cylron Masters . 
S.E.U.I.S . .. 
Knight 01 Diamond s .. 
Way Out 
Zaxxon 
SAGA Adventure . 
Serpentine 
Choplifter 
Frogger . 
Sea Fox . 
Temple of Apshai . 
Ult ima . 
Zork I .. 
lork II 
lork III . 
Castle Wallenstein . 
Wiz & Princess 
Ulysses & The Golden Fleece . 
Wizardy . 
Tigers In The Snow . 

Deadline 
Bandits . 
Starcross 
AZlec 
Mask of the Sun . 
Pie Man 
Miner 204ger . 
Wavy Navy 
Ultima II . 
Dark Crystal 

· . $22 
· .523 

· .. $27 
. $27 

· . 523 
.$27 

· . . $27 
Ea. $27 

.. .. . $23 
· . . 523 

.$23 
· . $20 

· .. 527 
· .$27 

. .. . 527 
· . 527 

. $27 
.. $20 

522 
.. .. $23 

. $34 

.$27 

· .$34 
. 523 

· . $27 
· . . $27 

.. .. . $27 
.... $20 

· .$29 
.... . $23 

. .. $39 
· . . 527 

Mon. 
Millionaire . $55 

Fri. 8 A.M. to 6 P.M. - Sat. 9 A.M. to 6 P.M. Hi Res Secret .. $79 

Dealers' Inquiries Invited Police Artist . .. .. . . $23 
ORDERfNG fNFORMATION AND TERMS: Suspended . .$35 
For fast delivery send cashier checks, money orders or direct bank wire transfers. Personal and company checks allow 3 weeks to clear. C.O.D. orders ($3.00 minimum) 
and 1 % of all orders over $300. School purchase orders welcome. Prices reflec t a cash discount only and are subject to change. Please enclose your phone number with 
any orders. 
SHIPPING: Software ($2.50 minimum). Shipping - Hardware (please call). Foreign orders APO & FPO orders - $10 minimum and 15% of all orders over $100. Nevada 
residents add 5314 % sales tax . All goods are new and include factory warranty. Due to our low prices, aI/ sales are final. All returns must have a return authorization number. 
Call 702·369·5523 to obtain one before returning goods for replacement. All returned merchandise is subject to a restocking fee and must come with their original packaging 
in order to be accepted . NO returns permitted after 21 days from shipping date. 

Circle 94 on Inquiry card. BYTE Augu.t 1983 555 



599.00 8008· 1 $14.95 6802P 14.95 

III ••• ~'J ••••••••••••••••• ~ 69.00 200 1 9.90 8035 1·1.95 9.95 2901 A 14.95 8039 12.95 
ZSOA 11 .95 9900JL 49.95 8073N 34.95 

16K Apple™ Ramcard 
LIST 195 

ACP 

$5995 

• Full 1 year warranty 
• Top quality - gold fingers 

• Expand Apple II 48K to 64K 
• Compatible with Z-80 Softcard'­

NOW AVAILABLE 
Apple lie 64K Add-in Memory $14995 with 80 Columns 

32K STATIC RAM 
2 Dr4 MHz 
hpa.dabl. 

Us .. 
2114L's 

16K 4 MHz Kit $159.95 

;~~: ~~~ ~~T $129.95~ 
• 32K 4 MHz A&T • 339.00 

BARE BOARD 39.95 
Bare Bdw/all parts less memo 99.95 

REPEAT OF Sm-oUT 
58 Key Unencoded Keyboanl 

_$1995 
.. , 

64K CMOS 

I NTE L 4KR~T~~IC 

~ 
Super Fast! 

Super 
Low Powen 

PartNo, 2147, ,$1,95ea. 
This Is a new 58 key terminal Keyboard 
manulaclured by a major manufacturer, 
It is uncoded with SPST keys unat­
tached to any PC board. Solid molded 1------------1 
plast ic II " x 4" base. 

STEPPER MOTOR 
Unencoded 

Key Pad @ Operates by applying 
12VDC in one direc-

15 key Keypad with .:,;~ tion and then revers-
1·10 keys and lab, .:::~'~ ) ing polarity {or square 
relurn, (-j, (;) and (.J, :':' : _ .. :::: wave). Uses 12VOC, 

01" '915
... '::v Clock Wise Rotation, 

.I-----------~ ACP ~.~.~~ wTth ~p~ de~re: 
UV"EPROM" PRICE stepping angle, 

~
ERASER $~i. 10for$34.95 

Model I-________________ ~ 
DE-4 

• $89.95 RS232 SIGNAL TESTER 
Holds 4 EPROM's COEX RS232 

at a lime. ~.1lh Line T est e r 
Model S-S2T $325.oo · j ,,...t..1f! (7) lED Indicators 

·-1-6-K-M----~ ' only $2495 

e m 0 ry Other Styles Also Available 

Expansion Kits 1-----------1 
for Apple/TRs-ao INTEL CODEC IC 

8pcS411616K PI N 2910AfIj 
2oo/250nS $12 95 Speci~ computer • For Digital 

CALL FOR VOLUME PRICING Voice 
$995 .a, OM FILTER For FilterP/N 2912A.,. S4,95 ea, 

SURGE 
SUPPRESSOR 

~ "Surgeonics" 0(11 

'

Power Sentry 
.~~;;';;;';';'';';';~~;;;;;';;;'';;';';';;';;''-t ' 5 Amps 250 Volts 

transient suppression 

~;: PrlCD $3995 

CONNECTORS 
..... '""-" '.1-, _.' .~. ... .. 

F·8 (3850) 16.95 6502 995 8755 49.95 
2650 16.95 6502A 1695 8748 49.95 
1802 9.75 IM6100 29.95 6809 30.00 
B080A 4.75 6BOO 11.75 8086 49.95 
BOSS 14.95 68008 19.95 68000 129 95 

';'4&1" c~~~op. 
611 6/2016S7.95 2147 $5.99 
8264·64K 5.95 411 5.99 
4116·2 1.99 414 4.69 
4116·2 8/12.95 1101 .99 
2101 3.99 1103 .99 
2102 .79 4027 4.69 
21l02·2 1,49 4044 3.99 
21l02·4 1.29 4050 4.69 
21 11 3.49 4060 4.69 
2112 3,49 4096 3.99 
2114 1.99 411 5 1.49 
2114l·2 3.25 4200 7.95 
2114L·4 2.29 4402 1.99 
2125 6.99 5280 4.60 

fi1ipg'lii, 

5290 $1 .99 
5298 1,49 
6508 4.50 
6518 6.79 
6561 3.79 
6604 3.99 
6605 7.99 
9130 8.99 
9140 8.99 
934 15 6.99 
93425 6.99 

8155 S9.95 8259 sa.95 68047 S22.95 
8156 9.95 8275 19.95 68488 19.95 
8202 29.95 8279 9 .50 46505 22.95 
8205 2.69 6810 4.75 6520 6.95 
8212 2.75 6820 6 .50 6522 9.95 
8214 4.95 6821 6 .50 6530-X 24.95 
8216 2.75 682810.50 6532 17.95 
8224 2.95 6834 16.95 6551 19.95 
8226 2.95 684522.95 Z8(}PIO 6.50 
8228 3.95 684727.95 Z80A·PIO 9.50 
8243 9.50 6850 5.25 ZOO-CTC 6.50 
8250 14.95 6852 5.25 ZBOA·CTC 9.50 
8251 6.50 6860 10.95 ZBO-DMA 19.95 
8253 11.95 686210.95 Z80A-DMA 27.95 
8255 4.50 6875 5 .95 ZBO-S1Q 24.95 
8257 9.50 6880 2.49 ZBOA·SIO 29.95 

Ut.J .. Jai{'J.i&1 
2764 (BKx8) 1S $69.95 2708 (45On5) $5.75 

2708 (65On5) 5.25 
1702A 5.75 
MM5203AQ 14.50 
MM5204Q 9.95 

2732 (4Kx8) 1S 12.95 
2716/2516; 5V 

(2Kx8) 1S 7.95 
TMS2716.5V. 12V 17.95 
2758. 5V. (45On5) 3.50 

':'0'33=' 
2513·001(5V)UppeI' S9.50 
2513·005 (SV) lower 10.95 
2513·ADMJ{5V)lower 14.95 
MCM66710ASCIiSMIIl(I1295 
MCM66740 MatIlSymOOI 13.95 
MCM6675Q AlphaCGrllrol l ] 45 
1771·01 B"&Mlnllloppy 2495 
1181 Du~1 floppy 2995 
179t ·010uaIFioppy 36.95 
1791 '020ua1FIoppy 44.95 
119lDO.9S Fioppy 44.95 
1797 DO. DS F\oIlJIy !14.95 
16919alaScparaiDl 1895 
2143 Clock Gen«aIDl 1895 
87008b1ll!mary 13 50 
870110bfllln'Wy 22.00 
87038/)1115 1350 
9oI00VoIIIOFfeQConv 725 
875QJ""D~IIBCO 1395 
1408L6 6b11 395 
1408L88 bil 5.95 
OACOIOloA 5.95 

DAC08 5995 
DAClOO 9.95 
8038Ftn:hon Genefil()' 4.50 
MC4024VC9 2.95 
tM5G6VCO 195 
XR2206FuflCliooGtnelalorS.2S 
TRI6021l(SV.12V) 3.95 
AYSIO I3(5V. 12V) 495 
AY51014AJI612(5·14VJ 695 
AY5 10ISN1863(SV) 6.95 
lM6~02 7.95 
IM(>403 895 
2350USRT 995 
16718 AsIIOS 2US 
MC1~411 1195 
4102 14.95 
W91!i41 9.95 
COMSOl6 1695 
INS8250 15.95 
AY5·2376 13.15 
AY5·3600 1315 
MM5740AAC 8.95 

LOW PROFILE 
SOCKETS (TIN) 

1·24 25-49 5(}100 

8 pin LP 
14 pin LP 
16 pin LP 
18 pIn LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
40 pin LP 

.16 .15 

.20 .19 

.22 .2 1 

.29 .28 

.34 .32 

.29 .27 

.38 .37 

.45 .44 

.60 .59 

3L WIREWRAP 
SOCKETS (GOLD) 

,14 
.1a 
.20 
.27 
,30 
.24 
,36 
.43 
.58 

1·24 25·49 5(} 1 00 

8 pin WW .55 .54 .49 
10 pin WW (Tin) .65 .63 .58 
14pinWW .75 .73 .67 
16 pin WW .80 .77 .70 
18 pin WW .95 .90 .81 
20 pin WW \.15 1.08 .99 
22 pin WW 1.45 1.35 1.23 

.-~==-::;'~~=-:==:-::-:::--t g~;~~~:~;~!) s~:~~ . 24 pin WW 1.35 1.26 1.14 
28 pin WW 1.60 1.53 1.38 

Hood 1.25 ' 40 pin WW 2.20 2.09 1.89 

78H05K 
78M06 
78M.G. 
LMl08AH 
LM300H 
LM301CN 
lM304H 
lM305H 
LM306H 
LM307CN 
LM30aCN 
LM309K 
lM310CN 
LM3110/CN 
lM312H 
LM317T 
lM318CN 
LM319N/H 
LM320K-XX· 
LM320T·XX· 
LM320H·XX· 
LM323K 
lM324N 
LM337K 
LM338K 
LM339N 
LM34OK-XX· 
LM34OT-XX ' 
LM340H·XX· 
LM344H 
lM348N 
LM350K 
LM358CN 
lM360N 
LM372N 
LM376N 
LM377N 
lM380CN/N 
LM3B1N 
LM383T 
lM386N 
LM387N 
LM390N 
NE5:31VfT 
NE555V 
NE556N 
NE561T 
NE565N/H 
NE566HN 
NE567V/H 
NE592N 
LM702H 
LM709N/H 
LM710N/H 
lM711N/H 
LM715N 
LM723N/H 
LM733N/H 
lM739N 
LM74ICN/H 
LM741CN·14 
lM747NJH 
lM748N/H 
lM760CN 
lMI 3 10N 
MCI330 
MCI350 
MCI 358 

74SOO $ .39 
74802 .43 
74803 .45 
74804 .52 
74505 .52 
74S08 ,49 
74S09 ,49 
74S10 ,42 
74S11 ,42 
74S15 .42 
74S20 ,42 
74S22 .42 
74830 ,42 
74832 ,49 
74538 1.19 
74$40 .49 
74851 .42 
74864 46 
74865 ,46 
74S74 .69 
74S86 .72 
745112 .72 
745113 .72 
74S114 .72 

55.95 
1,49 
1,49 
2.95 

,99 
.35 

1.98 
1.89 
3.25 

,29 
.98 

1.49 
1.25 
,a9 

1.75 
1.70 
1,49 
1.25 
1.35 
1.39 
1.25 
4.95 

.95 
5.95 
6.95 

.95 
1.75 
1.25 
1.25 
1.95 
1.20 
5,60 

,9a 
1,49 
1.95 
3.75 
2.75 
1.25 
1.79 
1.95 
1.25 
1,40 
1.95 
3.75 

.39 

.9a 
19.95 

1.25 
1.75 
1.50 
2.75 
1.99 
,29 
.75 
,39 

1.95 
,65 
,9a 

1.15 
.33 
,19 
.75 
,39 

2.95 
1.90 
1.95 
1.95 
1.75 

LM1414N $1.90 
1.M1458CN/N ,49 
MCI488N .99 
MC1489N .99 
lM1496N .89 
lM1556N 1.50 
lM1820N .95 
lM1850N .95 
LMl 889N 3. 10 
lM2 111N 1.75 
LM2900N .99 
LM2901 N 2.50 
LM2917N 2.95 
CA3013T 2.19 
CA3018T 1.99 
CA3021T 3,49 
CA3023T 2.99 
CA3035T 2.75 
CA3039T 1.29 
CA3046N 1.29 
lM3053N 1,49 
CA3059N 3. 19 
CA3060N 3. 19 
CA3062N 4.95 
lM3065N 1,49 
CA3080T 1.29 
CA3081N 1.69 
CA3082N 1.69 
CA3083N 1.55 
CA3086N .80 
CA3089N 2.99 
CA3096N 3.49 
CA3097N 1.99 
CA3 130T 1.30 
CA3140T 1.19 
CA3146N 2,49 
CA3160T 1.19 
CA3190N 1.95 
CA3410N .59 
MC3423N 1.49 
MC3460N 3.95 
SG3524N 3.95 
CA3600N 3.39 
LM3900N .59 
LM3905N 1.19 
LM3909N .98 
LM3914N 3.75 
LM3915N 3.95 
lM3916N 3.75 
RC4131N 2.95 
AC4136N 1.10 
AC4151N 3.70 
AC4194TK 4.95 
RC4195TK 5,40 
ULN2001 1.25 
ULN2Q03 1 .50 
SN75450N .59 
SN75451 N .35 
SN75452N .49 
SN75453N ,49 
5N75454N .49 
SN75491 N .89 
SN75492N .89 
SN75493N .89 
SN75494N .89 
Tl494CN 4.20 
TL496CP 1.65 

'<!M" 
74S124 3.69 
74S133 .54 
74S134 .66 
745135 1. 15 
74S136 1.69 
74S138 1.29 
74S139 1.29 
74S140 .73 
745151 1.29 
74S153 1.29 
74S157 1.29 
745158 1.29 
74S 160 2.79 
745174 1.49 
74S 175 1.49 
745188 2.69 
74S194 1.89 
745195 1.89 
74S196 1.89 
745240 2.75 
74S241 2.75 
745242 2.99 
74S243 2.99 

74S244 $2.99 
74525 1 1.35 
745253 1.35 
745257 1.29 
74S258 1.29 
74S260 .75 
748280 2.79 
748287 2.99 
74S288 2.55 
748373 3.10 
748374 3.10 
745387 2.75 
748471 7.95 
748472 7.95 
748473 7.95 
748474 9.95 
748475 9.95 
74S570 5.75 
748571 5.75 
748572 8.95 
748573 8.95 
748940 2.90 
74S941 2.90 

7400 S .19 
7401 .22 
7402 22 
7403 .22 
7404 .22 
7405 .23 
7406 .35 
7407 .35 
7408 .26 
7409 .23 
7410 .22 
7411 .29 
7412 .29 
7413 .39 
7414 .59 
7416 29 
7417 .29 
7420 .22 
7421 .35 
7422 .29 
7423 .29 
7425 .29 
7426 .29 
7427 .25 
7429 ,45 
7430 .23 
7432 .29 
7437 .25 
7439 .29 
7439 .29 
7440 .19 
7441 .79 
7442 .57 
7443 .95 
7444 .95 
7445 .79 
7446 .79 
7447 .65 
7448 .79 
7450 .19 
7451 .19 
7453 .19 
7454 .19 
7459 .25 
7460 .23 
7470 .29 
7472 .29 
7473 .34 
7474 .34 

7475 
7476 
7479 
7480 
7482 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7_ 
7497 
74100 
74107 
74109 
74116 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74136 
74139 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74158 
74159 
74160 

S .38 
,34 

4.60 
.49 
,95 
,55 
,65 
,35 

1.75 
,39 
.57 
.45 
.45 
.69 
.65 
.69 

2.90 
2.90 

,32 
.37 

1.95 
,29 
.39 
.59 
.39 
.44 
.59 
,69 
.75 
.95 
,79 

2.95 
2.95 
2.95 

,62 
1.95 
1.20 
1.09 
,67 
.67 
,67 

1.19 
.7a 
.7a 
,69 

1.65 
2.49 
,aa 

·il!'<·'''!·!f'!'!1~,:I1!, .. , 

74161 S .88 
74162 .89 
74163 .87 
74164 .87 
74165 .87 
74t66 1.20 
74187 1.95 
74\70 1.69 
74172 4.75 
74 173 .79 
74 174 .89 
74 175 .85 
74 176 .75 
74177 .75 
74179 1.34 
74180 .75 
74181 1.75 
74182 .75 
74 184 2.25 
74185 2.25 
74 186 9.95 
74188 3.90 
74190 1.15 
74191 1. 15 
74192 .85 
74193 .85 
74194 .85 
74 195 .68 
74196 .85 
74 197 .85 
74198 1.39 
74199 1.39 
74221 1.19 
74251 .95 
74273 1.05 
74276 1.89 
74279 .75 
74283 1.40 
74284 3.90 
74285 3.90 
74290 1.25 
74298 .95 
74365 .68 
74366 .68 
74367 .68 
74368 .68 
74390 \.45 
74393 1.90 
74490 1.90 

74l SOOS .26 74LS113S .43 74lS245S2.2O 
74l S01 .28 74lS114 .43 74LS247 1.10 
74l S02 .28 74l S122 .55 74LS248 1.10 
74lSOJ .28 74LS123 1.19 74LS249 1.19 
74lS04 .35 74lS1 24 1.35 74lS251 1.40 
74LSOS .28 74LS125 .89 74LS253 1,40 
74lSOB .28 74lS126 .52 74LS257 .85 
74LS09 .35 74LS132 .79 74lS258 .98 
74LS10 .28 74lS1 36 .49 74LS259 2.95 
74lS11 .39 74lS138 .85 74LS260 .65 
74lS12 .33 74lS139 .85 74l S261 2,49 
74l S13 ,47 74LSI45 1.25 74lS266 .59 
74l S14 .95 74l S148 1.49 74l S273 1.75 
74l S15 .33 74LS151 .79 74lS275 4.40 
74lS20 .26 74LSI53 .79 74LS279 .59 
74lS21 .33 74lS154 1.70 74lS263 .99 
74LS22 .33 74LSI55 1.19 7415290 .99 
74LS26 .33 74lS156 .99 74lS293 .99 
74LS27 .33 74LS157 .85 74LS295 1.10 
74LS28 .33 74LSI58 .75 74LS298 1.19 
74lS30 .26 74LSI60 1.05 74LS324 1.75 
74LS32 .33 74lS161 1.15 74LS347 1.95 
74LS33 .55 74lS162 1.05 74lS348 1.95 
74lS37 ,45 74LSI63 1.05 74LS352 1.19 
74lS3B .39 74lS1G4 1.19 74LS353 1.19 
74LS40 .26 74lS165 .89 74lS363 1.49 
74lS42 .79 74l S166 2.48 74lS365 .69 
74lS47 .79 74lS168 1.15 74lS366 .69 
74LS48 .95 74LSI69 1.15 74LS367 .69 
74lS51 .26 74LS170 1.99 74lS368 .69 
74lS54 .29 74lS173 .89 74LS373 1.89 
74lS55 .29 74LS174 .89 74LS374 1.89 
74lS73 .45 74lS175 .89 74LS375 .69 
74L574 .42 74lS181 2.20 74LS377 1.95 
74lS75 .59 74l S190 1.15 74LS385 1.95 
74LS76 .45 74lS191 1.15 74lS386 .65 
74L578 .45 74lS192 .98 74lS390 1.95 
74LS83A .79 74lS193 .98 74l S393 1.95 
74lS85 1.19 74lS194 1.15 74LS395 1.70 
74lS86 .45 74l S195 .95 74LS399 2.35 
74l $90 .57 74lS196 .89 74LS424 2.95 
74LS92 .75 74lS197 .89 74LS668 1.75 
74LS93 .75 74LS221 1.15 74lS670 2.29 

t---------~-." -."'-._,:-,,-I3-~--I ;:t~: :: ;:t~~~ ~ :: :it~: ::: 
DIP ;:t~ :~ :; ;:m~:: ~:t~~ :~~ 
SWITCH ES 74LS112 ,43 VOLUME PRICING 

2 Position 
4 Position 
5 Position 
6 Position 

S .99 
1.19 
1.29 
1.35 

7 Position 
BPosilion 
9 Position 

10 Position 

$1.39 
1.49 
1.65 
1.69 

4000 S .35 
4001 .35 
4002 .35 

'381'101 TO~A~EE 
4037 51.95 
4040 1.29 
4041 1.25 

4089 S2.95 
4093 .99 
4094 2.95 

t---M--U--F-F--I-N-®-' -F-A--N-----t :~ :~! 
The dependable. low :~ ::; 
cost, largest selling fan 4011 .35 
for commercial cooling 4012 .25 

applications. :g~~ l :j~ 
• l 05cfmfreeairdelivery 4015 1.15 
. 4.68"sQ.x l .5O"deep. 4016 .59 

Weight· 17oz. 4017 1.19 

4042 .95 
4043 85 
4Q44 .85 
4046 1.75 
4047 1.25 
4048 .99 
4049 .45 
4OSO .69 
4051 1.10 
4052 1.10 
4053 1.10 
4055 3.95 
4056 2.95 
4059 9.25 
4060 1.39 
4066 .75 

4098 2.29 
4099 2.25 
14408 12.95 
14409 12.95 
14410 12.95 
1441 2 12.95 
14415 8.95 
14419 4.95 
4S0 1 .39 
4502 1.65 
4503 .69 
4505 8 .95 
4506 .75 
4507 .95 
4508 3.75 
4510 1.19 

SPECIAL PURCHASE :g:~ ::~ 
~\..\ $9.50ea. :g~?~ : :~ 

~!~ii;r~~;ale i~ I--S-U-P~E""'R---""'I C----:C ..... L--::O:-S~E ... O-:-U ....... T---S~P ..... E::-:C:-I:-A:-:-L-:S:--I 
4022 1.15 
4023 .29 
4024 .75 

4069 .35 451 1 1.19 
4070 ,49 4512 1.39 
4071 .35 4515 2.75 

50/100 S- I 00 Connector W/W 4.95 
50/100 S' I 00 Connector SfT 3 .95 

PARALLEL ALPHA NUMERIC 
PRINTER 

, 9 Column Printer prints 16 numerical columns p lus 3 

14-111 
74lS668 
74lS377 
74lS241 
8259 
656 1 RAM 
lM733CN 
lM323K 

S7.95 
3/1.99 
2/1.99 
2/1.99 

6.95 
2.95 

3/1 .99 
3.95 

657 1A 
SIG 2652 
8253 
2758 EPROM 
1802 
ZaOA CPU 
6522 
6502 CPU 

S6.95 
3.95 
6.95 
2.95 
B.95 
4.95 
6.95 
5.95 

columns which have math, a lpha and other notations. 1 •••• ~~Ui~ ••• 
Each wheel has 12 positions wi th position 12 blank. 

Position 11 on numerical columns have decimal pOint or #. Utilizes 2.75" 
wide adding machine tape and a dual color ink ribbon. Input data parallel 
withfourbil BCOcomparatorcircuit. Print rale. 31ines per second. 
Operating vollage 22·28VDC with typical cyc le lime of 

340mS. Size 6';'''W x 3Va"H x 5~"Dp. New. $8.95 ea. 3/$25 
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8080ACPU 
2102 RAM 
4060 RAM 
2732 
UPD410 
UPD411 
2708 EPROM 
2114 

$2.95 
,75 

1.40 
6.95 
2.98 
2.98 

8/29.95 
8/14.50 

5027 CRT 
2901 
8039 
MM5320 
9131 RAM 
EMM4402 
10415 
87ooA/D 

S9.95 
3.95 
3.95 
5,99 
1.99 
1.99 
4.95 

2/16.95 

4025 .25 
4027 .65 
4028 .85 
4029 1.29 
4030 .45 
4031 3.25 
4032 2.15 
4034 3.25 
4035 .95 

4072 .35 
4073 .35 
4075 .35 
4076 1.29 
4077 .35 
4078 .35 
4081 .35 
4082 .35 
4085 1.95 

4516 1,45 
4518 1.39 
4520 1.25 
4555 4.95 
4556 .99 
4566 2.25 
BOC95 I .SO 
8OC97 1.25 

TERMS: 1.40 Cashier's Check. I I 
checks allow 2 woeks 101 proceSSIn\) Include OIIIlOIS 
License and ,"wdfl card # s V'sa. AMEX. CB add 3~ 
sel\loce chalge Add 3~ ShIppIng & handling 0' S2 50 . 
whochellc' fS g,eal er Add 10Gb 101 1010lgl'l ordCI S 01 
USPafcelPosllnclu(le TelCPllOnc numoo, NO COOs 
Prrces subJecllo change WIthout notIce Some Itc ms 
sublecllo PIIOI sale. Wc ICSCNe Ille'fghtlosubSl llute 
manulaCIuHlI Relall p"ces may lIalV 

Circle 8 on Inquiry card. 



SIEMEN'S SALE 

These Prices are 

You can now purchase Shugart compatible 
8" Disk Drives below your existing 

-___ factory direct pricing! 

the lowest ever published 

Also, with purchase 01 Disk Drives you can buy the 
Vista V·1000 Dual Case with Power Supply and Cable 
for only $315.00 ............. .. , Regular Price S4!:, ~.OO 

OFFER lIMITEO~ 

FACTORY 
WARRANTY 90 DAYS! 

SHIPPED IMMEDIATELY 
FROM STOCKI 

8-100 64K "CMOS" RAMCARD 

- \ - \ ,- . ' 

Unbelieveable 
Price! 

$26900 

Assembled and Tested 

D ACP has sold over 1000 of these IEEE 
compatible, low-priced, high-reliability 
64K Static RAM Cards. 

ABM List 
BSR·XlO Interface 595 
Color 10 Mono I/O Module 95 
Telephone Receptionist adapt 995 
PS3276/ Blsyn Emulator t 295 

AMDEK Dual 3" Amdlsk 
(2) Hitachi OS (250K) 899 649 

AST Meg8plus· Card 
PI N MG·064. 64K. Ser. Clk 595 449 
PIN MG·064SP. add'l Ser. Par 695 4 99 
PIN MG·256. 256K. Ser. Clk 995 695 
PI N MG-256SP add'i Ser. Par 1095 749 

AST I/O Plus ' Card 
PI N I/ (}.SP. Clk. (2) Ser. Par 265 199 

AST Combo Plus' Card 
PIN MC256SPC 256K. elk. PIS 995 695 

AST PC Dlsk++· Card 
PI N MD-064. 64K. Host. Par 655 495 

CACTUS TECHNOLOG Y 
300 Baud Direct Modum 349 299 

COEX 
Extender Card 40 19 
Prototype Card 69 42 
37 Pin ~ D " Connector 19 8 
Snap-in Card GUides (5) 8 5 

CORONA Hard Disk Systom Call 
CORVUS Hard Disk System Call 
DAVONG 
5Mb Hard Disk t995 Call 
t2Mb Hard Disk 2495 Call 

MAYNARD Disk Drive Card 
Floppy Card w/ Parallel 295 249 
Floppy Card w{Senal 325 260 

MOUSE SYSTEMS 
Mouse w{Mousepad 332 279 
Mouse RS232 I/O 40 30 

ORCHID 
Hi·Res GraphiCS Adapter 495 429 

P~~S;~~~tCP~~u4K.(r.S~~6K) 499 
PI N SP64. 64K 375 
64K Upgrade Kit (9 chips) 130 50 

QUADRAM Quadboard (64 '256K) 
PIN 064, 64K w{4 lunctions 595 429 

TAN DON TM 100·1 (160K) 
TM 100·2 (320K) 

TEAC FD55B (32DK) Disk 
TG PRODUCTS Joystick 

Track Ball 
VISTA 
MULTICARD w{64K SPC 
MUL TICARD wt256K SPC 
64K Upgrade Kit (9 chips) 
~ MAXICARD·" w{64K 
" MAXICARD ~" wf2 56K 
.. MAXICARO .... w/576K 
" PC MASTER·· .. 7 Functions 
DISKMASTER (5t~" . 8" ) 
ECONOCARO'SPC onlv 

PRINTERS 
COEX 80FIT aDcps 
STAR MICRONICS ' NEW! 
Gemini 10 100eps 
Gemin i 15 15" 

29 5 195 
395 289 
395 289 

6 5 49 
65 52 

529 249 
829 359 

50 
376 299 
676 549 

1176 899 
590 459 
379 299 
299 159 

S499 $299 

399 349 
649 479 
494 419 
749 669 

Apple II/lie 
Compatible 
Disk Drive 

Totally compatible 

to Apple Drives. 

only $24900 

Controller . . .. . . ... . $99.00 
Just plug in and run. 

Vista Quartet 
/ -....... 

only ... 

Equivalent ........ 
to 
4 

IP' AddS" 

I .t? a Disk 
~A;. ' , ...,3 Drives 

To Your 
Apple lillie 

Up To 2.4 Megabyte! 
Now "TRIMLINE V11 00" with 

Tandon Thinline DS DD Drives. 
Tandon Dual DS DO . ....... .. $1895.00 
Qume Dual DS DD . 1699.00 
S hugart Dual 801 R . 1295.00 

D Single 5-Volt operation. 
EPSON MX80 w/Gralira x 

MX 100 wl Grall rax 
FX80 w/Grallrax 

INTEGRAL DATA 
Microprism 480 
Prism 80 Color (aU) 
Prism 132 Color (all) 

BROTHER HR'1 

699 629 ... _____________ -1 
799 689 

1795 1495 
1995 1685 
11 95 895 
1495 1295 

A~P $29goD 
Price 

IBM LOW COST 
MEMORY 

MEMORY PLUS AT LOW PRICESI 

Now! M Muttlc8 rd~ expandable 
from 64 • 256K with 

(1) PARALLEL (1) SERIAL 
(1) CLOCK/CALENDAR 

COEX 256 SPC 
with 64K 

CQex 64 SPC 
with 2S6K 

Circle 8 on inquiry card. 

COEX 

COEI80-FT 

Best of all, the price . . . 

only $29900 

Optional COEX Interface Card 
to Apple. .. . $ 49. 95 

DalsYWriter 
IBM PC to EPSON Cable 
OKIDATA Mlcrohne 82A 

Microline 83A 
Microline 84AP 
Dklda ta92 

60 45 
599 489 
899 729 

1399 1099 
699 549 

MONITORS 
AMDEK CORP 
300 Green 12" 
310Amber 12" 
Color I ComposIte 
Color II RGB H"Res 
Color III AGB Comm'l 
Color IV RGB Analog 

NEC 12" Green ·NEW 
12" AGB (690 x 230) 

PRINCETON GRAPHICS 
AGB IBM Lookalike 

$ 199 5155 
210 175 
399 299 
899 790 

Call 
1299 1059 

199 155 
895 799 

700 599 

DISKETTES 
DVSAN SW SSSD 
DVSAN SV.- DSSD 

101$55 
10/65 

$38 
'8 

~~ml~:;:rJmlIij~mmlllim~ IBM 5V.· SSSD IBM 5V' SSDD 
VERBATIM 525.{)1 SS 
VERBATIM 550·01 OS 
MAXElL MOl SS 

10f60 '3 
10/65 47 
10/45 ,. 
10/55 3' 

Surge Suppressor Fan. 
Double Outlet Receptacle. . '79'5 MAX ELL MD2 OS 

AUDEK Hitachi 3" OS Micro 
BULK SPECIAL S5 

With Sleeve and Box 

Smarlmodem (RS2321 
Smarlmoaem 1200 

IBM PC 10 Modem Cable 
SSM 

AMC 300 300 Baud 
AMC 1200 12008aOO 
TRANSPAKI 
TRANSPAK II 
TRANSPAKlU 

NOVATION 
CAl 
JCAl 
OCA> 

10lSO 29 
tOJ60 3' 
5/99 ., 

t0125 I. 
tool195 \4. 

580 565 
50 44 

199 

19 
50 
49 

S •• S79 

28. 22S 
69. S4' 

40 30 

29. 24S 
695 S4S 
388 34 . 

'" 399 
56. 49. 

SPECIAL 
OFFER 

(2) Siemen's 8" Disk Drives 
(1) Vista V·1QOO Enclosure 
(1) Power Supply w/ Fan, w/Cable 

ACP 
Low Price 

Apple Compatible Software 

SAVE UP TO 40% 
BUSINESS HOBBY 
Screen Wnter $129 Bag of Tricks $32 
Word HanaleI '" Graphics Maglc'n .5 
BD Master 155 DOS Boss 19 
Visicalc·· 3.3 185 Zoom Graphics 32 
Master Type 2. Ulility City 22 
Desk Top Plan II 179 l ocksmith 4.0 90 
Desk Top Plan 111 225 Compl Graph Sys 55 
VISlp!ot 159 Apple MechaniC 2' 
PFS. File II 115 Nibbles Away II 49 
PFS. FIle III 155 GAMES 
VlsllfendNlSloiot 25 The Missing ~ing 29 
PFS. Graph 11 115 Choplil1er 26 
PFS. Graph 111 155 Frogger 2' 
Multiplan 199 Wlzardy 39 
Versalorm 279 Snack Attack 24 
Wordstar 3.5 Castle Wollenslien 24 
Formmll 179 Alcade Machine 44 
dBASE II 439 canyon Climber 2' 
Supcrcalc 169 '-"ec 29 
PFS. Report II 95 Mask 01 the Sun 29 
PFS. Report III 115 Cannonball Blitz 2. 
Acct Plus Gil 299 Knight Diamonds 2. 
GIL. AlP. AIR 599 lOlk I 29 
Above ... Inventory 799 Zork III 29 
Magic Window 115 Starcross 29 
HOME 25 

25 
3. 
25 
25 
43 
29 
29 
22 
23 

LIST ACP 
Apple Ue w/64K 51395.00 $1195.00 
Apple lie System 1995.00 1695.00 
Apple lie Sys w/ Ext Text 2195.00 1895.00 
Disk II w/Controller 545.00 449.00 
Disk II wlo Controller 395.00 359.00 
Monilor III Green 249.00 189.00 
Super Serial Card 195.00 169.00 
Parallel Interlace Card 165.00 139.00 
aoColumn Text Card 125.00 109.00 
Extended 80 Column Text 295.00 249.00 
Dot Malflx Printer 695.00 529.00 
" Apple Products Available In·store Only" 

MORE HARDWARE 
MICROSOFT LIST ACP 

ZOO Sollcard 5395.00 S249.OO 
16K Aamcard 195.00 89.00 
The Premium Package 685.00 654.00 

SSM 
AIQ-1I4 Function SeriaV 

Parallel 225.00 179.00 
AID SenaVParaliel 195.00 165.00 

EASTSIDE 
Wildcard Apple II 149.00 115.00 

KENSINGTON 
Syslem Saver 89.95 74.95 

KEYBOARD COMPAN Y 
Numeric Keypad 149.95 124.95 
Apple II Joystick 49.95 44.50 
Apple II Handconlrollers 29.95 25.95 

KRAFT (IBM also) 
Joystick 49 .00 
Hand Coni roller 40.00 

MPC 
128K Bubble Memory 875.00 699.00 

PROMETHEUS 
VEA:;;AbOx SpooVBul' r 249.00 199.00 
VERSAcard Four·in-l 199.00 166.00 
AUT(}'OOC diagnostics 99.00 82.00 

VISTA COMPUTER CO. 
Vision 80 8Ox24 Card 395.00 219.00 
Vision 80 Visicalc 80 

Col Patch 69.00 49 .00 
ABOO 8" Disk Contr 379.95 349.00 
Ouartet Disk Drive 5 Y. " 849.00 799.00 
Solo Disk Drive wlConlr 299.00 249.00 
Solo Drive w/o ConU 379.00 319.00 
Vista 5Y." Disk Conlr 92.00 79.00 
Typeahead BuHer 49.95 35.00 

VIDEX 
Videoterm 80x24 Card 345.00 279.00 
Keyboard Enhancer II 149.00 129.00 
Soft Switch 35.00 30.00 
Funct ion Strip Keys 79.00 69.00 

PRACTICAL PERIPHERALS 
16K Microbuffer 259.00 220.00 
32K Microbufler 299.00 253.00 
Snaps hoi Option 149.00 109.00 

VOTRAX 
Type n' Talk Speech 249.00 219.00 
Personal System 395.00 339.00 

VYNET 
Apple II Voice Syn. 395.00 349.00 
Apple /I Telephone I/O 295.00 249.00 

SCOlT INSTRUMENTS 
Voice Recognit'n VETSO 799.00 675.00 

CO EX 
16K RAM Card 99.00 59.95 
Parallel Card w/cable 99.00 49.95 
Apple Protocard 29.00 19.95 
Apple Exlendercard 29.00 19.95 
Appfe lie Ext RAM Card 199.00 149.00 

CORVUS 
5 Mb Hard Disk 3750.00 Call 

10 Mb Hard Disk 5350.00 Call 
20 Mb Hard Disk 6450.00 Call 

ORANGE MICRO 
The Grappler I/O (Plus) 175.00 139.00 
The Bufferboard t 75.oo 139.00 

SATURN SYSTEMS 
32K RAM Card 219.00 179.00 
128K RAM Card 499.00 439.00 

scon 
ECHDII 149.00 129.00 

STREET 
ECHO II 149.00 129.00 

LEGEND 
64KC lillie 327.00 269.00 
128KC lill ie 599.00 499 .00 
18SAC 18K Slatic 149.00 135.00 

MOUNTAIN COMPUTER 
CPS Mullilunci ion 239.00 169.00 
Music Syslem 395.00 335.00 
AID olus D/A 350.00 299.00 
ROM Plus 155.00 129.00 

M&R ENTERPRISES 
Sup'rterm BOx24 Card 395.00 269.00 
Sup'rMod II 69.00 49.00 
Sup'rMod V (IBM) 69.00 49.00 
Sup'rAccess (New!) Call 

ALS 
The CP/M Plus zao card 399.00 329.00 
Smarterm BOx24 Card 349.00 279 .00 
The Synergizer Package 699.00 549.00 

16K RAM CARD 

..,. ~!!!:ti~l} !i~h 
laO SoHcard~ ... PASCAL CP/M'· 
Full 1 yearWarranly. Top Quality by COEX 

NEW $ 
~2~E 5995 
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PIn No. ··Plnl Prke 
5N7400N .. . 19 
SN74DIN .. . 19 
SN i4D2N .. .25 
SN7403N .. . 25 
SN74D4tl .. .25 
SN7405N .. .25 
SN7406N .. .29 
SIl7401N .. .29 
SN7406N .. .25 
SN7409N .. .25 
SN7410N .. .25 
SN7411N .. .25 
SN7412N .. .35 
SN1413N .. .35 
SN741411 .. 49 
SN1416N .. .25 
SN7417N .. .25 
SN7420N .. . 19 
5N7421 N .. .35 
SN7422N .. .45 
SN7423N " .59 
SN1425N .. .29 
SN7426N .. ." SN7427N .. .25 
SN7428N .. .49 
SN74JON .. .25 
SN1432N .. .29 
SNH37N .. .25 
SN74381l .. .29 
SN7439N .. .59 
SN744DN .. .19 
SI1744IN " .89 
SN1u2N " . 45 
SNJ.t43N " .99 
SN1444N " .99 
SNH45N " .69 
SN7446N " .69 
5N7447N " .69 
SNH48tl " .69 
SII7450N .. . 19 
SN7451 N .. .19 
SNJ.t53N .. . 19 .. . 19 .. . 25 ,. .19 

74lS00 ,. 
74lS01 ,. 
74LSD2 ,. 
741503 ,. 
74lS04 ,. 
14lSDS .. 
74tS08 ,. 
741509 ,. 
74l SIO ,. 
74lSI I ,. 
74tS I2 ,. 
741513 ,. 
7US I. ,. 
74lS1 5 .. 
74lS20 .. 
74lS2t .. 
74lS22 ,. 
74lS26 ,. 
74lS27 ,. 
7US28 ,. 
74lSJO ,. 
74lSJ2 .. 
74lSl3 ,. 
7US37 ,. 
7US38 ,. 
74lS40 ,. 
74LS42 " 74lS47 " 74lS48 16 
74lS49 .. 
74lS51 ,. 
HLS~ ,. 
74lS55 ,. 
74LS73 .. 
74lS74 .. 
741575 " 74LS76 " 741578 .. 
74lS83 " 74l S85 " 74LS86 ,. 
74lS90 .. 
74500 ,. .35 
14502 ,. .35 
74S03 .. .35 
74504 ,. .45 
74S05 ,. . ., 
14508 ,. .39 
74S09 ,. .39 
74510 ,. .35 
74511 ,. .35 
74S15 ,. .35 
74S2O .. .35 
74S22 ,. .35 
74S30 ,. .35 
74532 ,. .45 
14538 .. .89 
74540 ,. .39 
14S51 .. .35 
74564 ,. .39 
74565 .. .39 
74574 ,. .55 
74586 ,. .55 
745112 16 .55 
74S11 3 ,. .55 
7451 .. ,. .55 

CA30loH . 99 
CAJOl3H 2. 15 
CA3023H 3.25 
CAJ035H 5.95 
CA3039H 1.35 
CAJ046N ,. .89 
CAJ059N .. 3.25 

C04000 ,. 
. " CD4001 ,. .211 

CD4002 ,. ." CIl4006 ,. .89 
C04007 ,. .29 
CO.a<J9 " .39 
C040lo " .J9 
CD40\1 .. . " C04012 ,. .15 
C04013 ,. .39 
C04014 " .79 
C0 4015 " . 39 
C04016 ,. .39 
C04017 " .IS 
C04018 16 .79 
C04019 16 .39 
C04020 " . IS 
C0402 I " .79 
C04022 " . 79 
C04023 .. ." C04024 ,. .69 
C04025 .. .23 
C04026 " 2.49 
C04027 16 .45 
CD4028 16 .69 
C04029 16 .79 
C04030 ,. .39 .. 1.95 

" 89 

PanNa. · ·PlA' PrJCI 
5N7472rl 14 .29 
SN7473N 14 .35 
SN7474N 14 .35 
SN74 7511 16 .45 
SN7416N 16 .35 
SN7479N 14 4.95 
5N748DN 14 .69 
5N7482N 14 1.19 
5N7483N 16 .59 
SN7485N 16 .59 
SN7486N 14 .35 
5N7489N 16 2.25 
SN1490N 14 .39 
SN7491N 14 .59 
SN7492N 14 .39 
SN7493N 14 .39 
SN7494N 14 .69 
5N 7495N 14 .49 
5N7496N 16 .49 
5N7497N 16 2.75 
5N141ooN 24 1.49 
SN74104N 14 .89 
5N74 105N 14 .89 

S N74107N 14 .29 
SN74109N 16 .39 
5N74 116N 24 1.49 
5N74 12 1N 14 .39 
5N74122N 14 .55 
5N74123N 1& .49 
5N74125N 14 .45 
5N74 12611 14 .45 
5t/14132N 14 .49 
5N74136N 14 .69 
5N74141N 16 .69 
5N74 142N 16 2.95 
5N74 143N 24 2.95 
SN74144N 24 2.95 
5N74145N ,& .59 
5N74141N Iii 1.49 
5N74148N III 1.19 
5N7415ON 24 1. 19 
5N7415 1N 16 .59 
5N74152N 14 .59 
5N74153N 16 .59 
5N741~N 24 1.25 

.. 
7415109 " 74L5112 " 7415113 " 7415114 " 74LS122 " .49 
1415123 16 .79 
7415125 " .49 
74L5126 " .49 
7415132 " .59 
Hl5133 " .59 
7415136 " .39 
14L5138 " .59 
7415139 " .59 
7R51 51 " .59 
74L51 53 16 .59 
74lS154 .. .99 
14L5155 " .69 
7415156 " .69 
74t5157 " .69 
74L5 158 " .59 
74L5160 " .69 
7415161 " .69 
7415162 16 .69 
7415163 " .69 
7415164 ,. .69 
7415165 " 1.19 
7R5168 " 1.19 
7US169 " 1.19 
7415 170 " 1.49 
74L5173 " .69 
7415174 " .59 
74L5175 " .59 
7415181 .. 2.49 
7415190 " 89 
7415191 " .89 

" ,. 
" " " " " " " " " " " " " " 2D 
ZD .. 

.19 
C04041 .. .79 
C04042 " .69 
C04043 " .19 
C04044 " .19 
CD4046 " .89 
C04047 .. .89 
C04048 18 .39 
C04049 " .39 
C04050 .. .39 
C04051 " .19 
C04052 " .79 
C04053 .. . 79 
C04056 " 2.95 
C04059 .. 7.95 
CIl4060 " .89 
C04066 .. .39 
C04068 .. ." CD4069 .. .29 
CG4D70 .. ." C04071 .. .29 
C04072 .. .29 
C04073 .. .29 
C04075 .. .29 
C04076 .. .19 
C04078 .. .49 
CD40~ 1 .. .29 
C04082 .. .29 
C04093 .. ... 
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tarlnySOC:kltpurtlllu 

PinHo. ··Plns Prltl 

5N741561116 .59 
SN74157N 16 .59 
5N74160N 16 .69 
5N74161N 16 .69 
5N74162N 16 .69 
SN74163N 16 .69 
SN74164N 14 .69 
5N74 165N 16 .69 
5N74166N 16 .89 
5N74167N 16 2.79 
5N74170N 16 1.29 
5N74172N 24 4.95 
5N74173N 16 .69 
5N74174N 16 .69 
5N741 7511 16 .69 
5N741 76N 14 .69 
SN74171N 14 .69 
SN74179N 16 1.49 ' 
5N74 180N 14 .69 
5N14181N 24 1.95 
5N74182N 16 .89 
5N74184N 16 1.95 
SN74185N 18 1.95 
5N74190N 16 .69 
5N74191N 16 .69 
5N74192N 16 .69 
5N7419lN 16 .69 
5N74194N 16 .69 
5N74195N 16 .69 
5N74196N 14 .89 
5N74197N 14 .89 
5N74198N 24 1.19 
5N74199N 24 1.19 
5N74221H 16 1.19 
510/14251 N 16 .79 
5N74276N 20 1.95 
5N74279N 16 .79 
SN74283N 16 1.49 
SN74284N 16 2.95 
5N74285N 16 2.95 
5N74365H 16 .55 
5N74366N 16 .55 
5N74361N 16 .55 
5N74368N 16 .55 
5N74390N 16 1.49 

141.49 

7415192 16 .79 
74151 93 16 .79 
74L5194 16 .69 
7415195 16 .69 
7415197 14 .19 
7415221 16 .89 
7415240 20 1.09 
74L5241 20 1.09 
7415242 14 1.09 
7415243 14 1.09 
74L5244 20 1.09 
74L5245 20 1.49 
7415247 16 1.09 
7415248 16 1.09 
7415249 16 1.09 
7415251 1& .59 
7415253 16 .59 
74lS257 16 .59 
74L5258 16 .59 
74LS260 14 .59 
74lS266 14 .69 
74L5273 20 1.49 
7415279 16 .49 
74L5283 16 .69 
7415290 14 .89 
7415293 14 .79 
7415298 16 .89 
7415352 16 1.29 
74LS353 16 1.29 
7415365 16 .49 
7415366 16 .49 
74LS367 16 .49 
74LS368 16 .49 
74lS373 20 1. 29 
74lS374 20 1.29 
7415375 16 .69 
74lS386 14 ·.45 
'-~lS393 14 1.19 
74 LS399 16 1.49 
74L5670 16 1.49 
81LS95 ZO U9 
81lS91 20 1.49 

745243 14 2.49 
745244 20 2.49 
745251 16 1.19 
745253 16 1.19 
745257 16 1.19 
745258 16 1.19 
745260 14 .79 
74S280 14 1.95 
745287 ' 16 1.95 
745288· 16 1.95 
745373 20 2.49 
745374 20 2.49 
74S387· 16 1.95 
745471' 20 5.95 
745472' 20 4.95 
745473' 20 4.95 
745414· 24 4.95 
74S475 ' 244.95 
74S570· 16 2.95 
745511· 16 2.95 
745572' 18 4.95 
745573' 18 4.95 
74S940 20 
74594 1 20 

" 1.95 
16 1.19 
14 ." .. 3.95 

" .89 

" .89 

" .89 .. 1.79 .. 1.79 
16 . 99 

" . 90 

" .39 

" .19 .. 1.19 

" 1.19 

" 1.19 
16 1.19 
14 6.95 

" 1.39 
16 2.49 
14 .59 

" 1. 19 
C04724 " 1.19 
MC \4409 16 13.95 
MC I4410 16 13.95 
MC14411 .. 11.95 
MCH41216 13.95 
MC14419 16 7.95 
Mel4433 24 13.95 
MC 14538 16 1.19 
MCI4541 .. 1.19 

MICROPROCESSOR COMPONENTS .,1 Digitalker'· , 
CHIPS---

7:95 
5 . 9~ 
5.95 

.5.95 
11.95 

. 14 .95 
40 CPU .......... . ..... 5.95 

--ZBD, ZBDA, ZBDS, ZBDDD SERIES--
l80 40 CPU( MK38SON)( 78OC1 2MHz ... $4.95 
l80·CTC 28 CounlerTimerClrcuil .. 5.95 

~:~:~~~T :g g~~:u~:~~n:~cse~~cfrI~~,"~::.: :U~ 
lSO,PIO 40 ParaUelt/OlnierlaceConlrotler ..... 5.95 
Z80·510/0 40 5eriaIlJ0(hCBandR.CSBonded) . 15.95 
l80·510/1 40 5erlal!lO(LuksOTR8) 15.95 
l80·510/2 40 5eriaII/O{Lacks5YNCB) . 15.95 
l80·5ID/9 40 5el1ali/O .......... 15 .95 
l80A 40 CPU (MK3880N'4)( 180C' I)4 MHz 595 
l60A'CTC 28 CounlernmerCirclI!\ . ..... 5.95 

~:~~:g~~T :g g~:lc:U:~~~~~II~:~fr~~~t"~:.: .. :} : ~~ 
ZSOA·PIO 40 ParaHelI /0InreriaceControUer ...... 5.9S 
lSOA·510/0 40 5crlal'fOlhCB and R.CS boAded) 16.95 
l80A·5 1011 40 5erlarll0 LacksOTRB) ........ 16.95 
l80A·51012 40 Seria1l10 lacksSYIICB) 16.95 
Z80A-5 10/9 40 Seriat llO . . . 16.95 

~:~g.CTC ~~ ~~n\~~~:~t~i~Ju~IM~Z. ... :~: ~; 
l80B'PIO 40 Para1\el l/!} ln1ertacaConliotler .. 13.95 
l8001 48 CPU5egmenied ....• . . .. 51.95 
l8002 40 CPU Non·5egmenletl . .. 55.95 
l8030 40 5erialComm. Con\loilllr . . .... 44 .95 
l8036 40 CounlerlTimer&ParalleII /OUnil .. 29.95 
--- 6BDD/6BDDD SERIES - -­
~g~~cp :~ ~~~ wil~'c'IOCk ~;l!1 RAM' . . .. ; : ~~ 
~~~~~API :~ :';~~~;'~~II~I~~.~dapit"Mi;6820i .. · ·U; 
MC682B 24 PriarilyrnlerruplCcntroller ..... 15.95 
MC6830LB 24 1024.S·b\IROMtMC68A30·8) ... 10 95 
MC6850 24 Asynctlfoncus Comm. Adapler .. 4.95 
MC6852 24 5ynchronous5cr!aID.,IaAdapler 5.75 
MC6360 24 O·600bps OiglL'lI MODEM 9.95 
MC6862 24 24oobpsModuialor .. . ..... 12.95 
MC6880A 16 Ouad3·slaleblls. lrans . tMC8T26) . 2.25 
MC68000l8 64 MPU 16·Bl1t8MHz) . .... . . 69.95 
MC68488P olD General Purpcse In t. Adapler .... 8.95 
MC68652P2 40 MlIlII. PfatCCOl Comm Canlralltr 24.95 
MC6866 1PB 28 EAhanced PrOQ. Comm. lni . 8.95 
5Y6522 40 PIIrlphB/illlnler. Adapier ... 7.95 

---- BOBDA SERIES ----
IN58080A 40 CPU ... .............. _ .. i~ ::~ 

rNM5~~~1 :~ ~~~c;;~n~~On~~W~}~~ .(5~~~~ : 13.95 
IN582C06 20 OcL'lI OFUp Flop Trl'5tate (74C374) .2.49 
OP8212 24 8·bltlnpuIlOurpll1(745412) ... 2.25 
OP8214 24 PriarilylnlerruplConlfol .. 3.95 
OP8216 1& Bi·OlrecUon.a1 Bus OrlYer 2.25 
~~:~~~ ~: Clock ~eneralorloriver . .... . ~ : ~~ 
OP8228 28 ~~:I~~v~~ni. iBUSori";e'r ·'74S·4·28·) . ~ : :~ 
P::ii:3 ~~ f16':x~~~~:~~W;~~s I.: .. :: ': 5.95 
IN58245 18 16·Key KeyDOafd Encoder (74C922) 4.49 
Itl58246 20 20-Key KeybOard Encoder (74C923) . : : ~~ 

:~~:~:~ ~: ~!~~~~~~::~::~H:~~:~! '" .8.95 
IN58250N 40 Asyn. Comm. Elamenl 10.95 
OP8251 28 Prog. Comm. I/O (U5AR1) . 4.49 
OP8253 24 PrDg. lnlervaITimer .. . .... ~ : :~ 

~~:~~~ :~ ~:~ : ~~~~~~llf~O I.P.P~~ :: .. . 7.95 
OP6259 21 Prog. lnlllflupIConirol ......... 6.95 
0P8215 40 Pfog. CRTConlioller .. 2995 

~~:~~~ ;~ ~~·frl'!5~!d~~J~~T1~~!~~:;~s·. : ~. ~~ 
OP8l04 208·bIIBi·Dlrecl\onaIRecelver . ... .... 2.49 
OP8307 20 8·bIlBi·OIret!lonaIReteiver .. 2.49 
OP8308 208·bi\8i·OireclionaI Receivel 2.49 
OP8310 20 OclalLalchedPeripheralDrrver 4.95 
OP8311 20 0cralLalchlldPtripheralOrlver . 4.95 

MICROPROCESS OR MANUALS & OATA BOOKS 
~:~~1802 ~:~ ~:~~:l : .. ... . :.: : I~ 
1.4·2650 User Manual .. . . . . ..... . .. . .. 5.00 
30001 198fNafCM050alaBook{640pg .) .... . 6.95 
30003 1982 Nal. Unear BOOkI1952pg .) 11 .95 
3000H 198ONai. t.r e/llOfy Dau Book (464 pg , .6.95 
30011 1980 Nat. UnearApplltalion5(736pg .) 15.95 
30013 1983lilogOalaBookl641pg.)... 7.95 

----SPECiAL FUNCTION ----

g~g:m~~ : g~!] ~g~~::~ ~~:; !;~il : ..... : ~ : ~~ 
IN51171N· I 40 FloppyOiskConirol ler .... 16.95 
INS2651N 28 Communlcallon Chlp ..... .. ... .8.95 
MM58167N U MlcrDprocessar RealTlmeClOck .... 8.95 
"'1.4 581 741/ 1& MiClo. CompariblenmeClock .. 7.95 
COP402N 40 Mit,oconirollerwf64·dlgilRAM ... 5.95 

and DlrecllEODrtve 
COP402MN 40 Mlcroprocesscrw/64-dlgllRA M ... 5.95 

& Oi/eellEO Orlvew/N BLISS Inl. 
COP41011 20 32·seg. VAC Fluor. Drvr. (20·pIApkg.) 325 
MM5369E5T 8 Prog. UsciUalor/O!vlde, (100Hz) .... 1. f!f 

---.,.,.,,-OYNAMIC RAMS 
"Plnl Price PIn No. 

1103 
4021 
4116N·2 
41161/·3 
41 16rH 
4164N·I50 
4164rl·2OO 
MM5261 
MMS262 
1.41.45270 
MM5280 
MM52gn'2 
MM529O·3 
MM5290·4 
MM5298·3 

181024)11 (300ns) ........... . . . . 99 
16 01096)(1 (25On.) . .. . . ... .... . 2_49 
16 16384.I(ISOns) 1.89 · 8114 .95 
16 16384.1'2oonSI 1.69 · 8112.95 
16 163B4.I(25Ons \.49 · 8110.95 
16 65536.Ij150nS 7.95 · 8/59.95 
16 65536)(I2oons 1.49 ' 8/54.95 
181024.1 300ns .. 49 - 811 .95 
22 2(48)(1 365ns) .49-8/1.95 
18 4096.1 1250ASIMK4096 ...... 4.95 
224096)(1 200n52 107 ...... 3.95 

:: :~ ~g::l ~~g:l : : ~~ : :~ : ~ ::~ 
16 16384.1125Ons) 1.49 · 8/ 10.95 
16 8192.112oons) .. 1.69 

----STATiC RAMS----
1101 
2101 
2102 
21L02 
2111 

.2112 
2114 
21 14L 
211 4·2 
2114l-2 
2147 
2148 
TM54044 
11.454045 
5101 
MM5257 
HM611 6P'3 
HM6116·4 
HM6116lP·4 
7489 
74C921 
74C929 
74C930 
745189 
745200 
745206 
745289 
82510 
82525 

~~ ~~~! 1~~~:l8 I i)I ·: ...... :: : ~ ::~ 
~: :~~::: l~~~:kp: :. ::: I : :~ 
18 256)(4 (45Ons)8 111 2.95 
16 25614 (450ns) M05 . . ... 2.95 
18 1024x4 1450ns) .... 1.95 · SI13.95 
18 1024.4 145(lns) loP . . 2.25 ' 8/15.95 

1: :~~:~: g~~~~lli .. J~~ : 
18 409611 170nsl ......... . 
18 102414 70ns ....... . 

:: ~~~:~ \:~~:l :: .. ·:· 
~~ ~~6! 1 1:~~:I)~~~S.: .. 
24 204B.B II5On5 CM05 . ..... . 
24 204B.8 (200ns)CM05 ... .. . 

~: ~~:~X8 g~~i) L.P. ~~O: : .. 
18 256)(4 (25Ons)CM05 ..... 

:: :g~::: !~~~~l g~~~ 1~~R 
16 16.4 135nS)93405 ..... . 
16 256x I 8on51934 Io ... .. 
16 256x l 60ns9341\ . . .. .. :'::3.95 
16 16Jt4 35ns3101 ......... 2.25 

1: :g~:.1 !~~~ ~t mg~~) . t~~ 
--- --EPROMS -----
1702A 24 256.8 (Ius) ............... .4 .95 
2708 24 1024.81450nsl . ........... .. 3.95 
2708·5 24 l024x8 550ns 5M00246 .... .. 2.95 
TM52516 24 2048.8 450ns) 2116 ........ 6.95 
lMS2532 U 4096)(8 145Ons)NMC2532 .9.95 
TM52564 28 819b8 (450ns) .... " •.... 19.95 
11.452716 24 lO48l8 (450ns)3volL'lge .... 7.95 
27 16 24 2048.8 1450n5) . . .. .4.95 

~n~- I ~: ~~::: I~~~~I '::::: ": "' J:~~ 
2758Q 24 1024.8 4SOns single +5V ... 2.95 
1.11.12764 28 8192x8 45On5 ........... . 16.95 
MM2760 28 8192x8 300ns : ............ 19.95 
MCM68764 U 8192d 1450n5) .... ..... .... . 39.95 
7451811 1& 32)18 PROMO.C. 16330-1) .. 1.49 

~:~~:~ :: ~~~84 ~~~~ U: !~~g:::I ' :.:: U~ 
74S387 16 256)(4 PROMO.C. \6300· I .. . . . 1.95 
745471 20 256)(8 PROMT.S. 16309·1 ... . . 5.95 
745472 20 512x8 PROMT.5. {6349-1 . .4.95 
745473 20 51b8 PROMO.C. (6348) ..... . 4.95 
745474 24 51b8 PROMT.5. IO M87S296N) . 4.95 
745475 U 51b8 PROMO.C. (6340) ...... 4.95 
74547S 24 1024)(8 PROM T.5. (TBP2RS86) ... 8.95 
745570 16 51b4 PROMO.C. (6305) ...... 2.95 
745571 16 512.4 PROM 1.5. (6J06) .... 2.95 
745572 18 1024)(4 PROMO.C. (6352) .... 4.95 

~~~~~3 :: ~g~;X4 ~~~~~ti~~~lrl)'::: :t~~ 
825 11 5 24 512x8 PROMT.5 . (27515 .... 9.95 
825123 16 3b8 PROMT.5. (27519 .. 2.95 
825126 16 256x4 PROMO.C. (27520 .. . 3.95 

~~~:~~ :: ~~~:: ~~~~ 6t~~~~~~l :: ::: ~ : ~~ 
825185 18 2048x4 PROM T.5. ( TBP24~81) .. 9.95 
OM8751S011 24 1024.8 PROM D.C. (825180! .. 9.95 
OM87518 1N 24 1024.8 PROMT .5. (825 181 .. 9.95 
OM875184N 18 2048x4 PRO MO.C. (825IB4 .. 9.95 
OM875185N 18 2048J~ PROM T.5. (825 185) .... . 9.95 

~~:~~:~~~ ~: ~:~: ~=8~ ~t t~~~ ~:lI .... :~ :~~ 
----DATA ACQUISITION----
OCIO MOSlekDC/OCConveil . +5VIG ·9V 2.95 

~g:~rl :: ~~~f6/~s~0~:~':r~~:l6~O~lCN) ~::~ 
MCI408l8 18 8·l)i10/ AConverlerIDAC0808lCNI 2.95 
A0C0&I4 20 8·bll AlO COnyerler (1 l58) 3.49 
OAC0806 lIS 8·bilO/ACGnverlerI0.78 % lIn.) 1.95 
AOC0809 28 8·bilA/OCG/\verler(8·Crl. l.4uUl.) ... . 4.49 
AOC0817 40 6-bilA/OCG/\veller\16·Ch MliUlI .9 .95 
DAC 1000 24 lO·tlil O/AConv. Micro. Comp. 10.05%) 13.95 
DACIOD8 20 ID-tli I0/A Con .... M.clo. Comp. 10.20% ) 7.95 
DACI020 16 lO·bIIO/ACanv. 10.05% lIA ) B.49 
DACI022 16 10·tliI0/AConv. 10.20% Un ) 5.95 
DACI222 11 12-bilO/AConv. [0 20% Lin) 6.95 
AF 100' ICN 16 UniveruIAcllveFiller 2.5% 5.95 
AF I21 · ICJ 24 TouchTonelowBand Fil1el 19.95 
AFI22-1CJ 24 TCLIch Tone Hlllh Band Fi1181 19.95 
LMJJ4Z ConslaniCurronl5curce 1.19 
Lt.l3351 TempelallireTransducer 1.40 
It.lJ99H Temp Comp Pre<: Ret. I 5ppm/C· , 5.00 
AV-S- l0IlA 40 3Qt(8,udU.nITRI 602) . . .. . 4.15 

QUALITY COMPONENTS AT 
AFFORDABLE PRICES! 

8 pin SG 
Uprn SG 
16plnSG 
18 pin SG 
24 pin sn 
28 pin SG 
l6 piA SO 
40 prA SO 

lOW PROFILE 
(TIN) SOCKETS ,., 10·99 

. 16 ... 

.17 .15 

.19 .17 

. 26 ... 

.30 .27 

.31 ... 

.3J . 30 

." .37 ... . ., ... ... 
SOLDERTAll (GOLD) 

STANDARD ,., 
. 30 
.4J 
.47 
.53 
.59 ... 

1.09 
1.21 

10·99 

$10.00 Minimum 

10Q.up 

., 
.13 lP ... 
." .23 
.25 
.26 
.2H 
.35 
.39 
.4J 

lCO·up 

California Residents Add 6'1z % Sales Tax 
Shipping - Add 5% plus $1 .50 Insurance 
Send S.A.S.E. for Monthly Safes Flyerl 

SOlDERTAIL 
STANDARD (TIN) 

1·9 10·99 

10-99 lOO·up 

OT1050 - Applications: Teaching aids, 
appliances, clocks, automotive, telecommunica­
tions, language translations, etc. 
The DT1050 Is a standard DrG ITAlKEA kit encoded with 137 separale 
and useful words, 2 lones, and 5 dlllerent silence durations. The 
words and lones have been assIgned discrete addresses, making II 
possible to output single words or words concalenated In to phrases 
o r even sentences. The "voice" oulpul of Ihe OTl050 Is a highly In· 
teUlglble mare ... olce. Female and chl1dren's ... olces can be synlheslz· 
ed. The vocabulary 18 chosen so that It Is applicable 10 many pro­
duclS and markets. 

The 0T105O conl rl l, of • Spaach Prof.llor Chip. MM54104 (4o.prn) 
and IWO (2) Speech ROMs MM52164S5Rl and MM521MSSR2 (24·pln) 
along with a MUler Word Ult and a recommandlKJ Ichamallc 
diagram on Ihe eppllcailon , heel. 

OT1050 Olgltalker™ ..... . ... $34,95 ea, 

OT1057 - Expands the DT1050 vocabulary 
from 137 to over 260 words. Incl. 2 ROMs and specs. 

OT1057 ....... . . . . . . . . . . $24,95 ea. 

I I Oisp!a~ . 
3Yt OiglIAIOLCOOis. HLO 
3'h Oigit AlO lEO Dis. HlO .. 
Low BalleryVolI Indlcalor .. 

24 CM05 lED5topwatch/Tlmer 
24 51opwalchChlp. XlL 
16 ToneGeneJalor ... 
16 Tone GeneralorChlp, XIl .. 
14 Ostllialor Conl roiler 
14 Freq. ColiAlerChlp. Xfl 
28 5even DetadeC4!unler 
8 CIClCkGenefalor ... , . 
24 4 Flinc . CM055topwalch CKT . 
24 4 FlInc . 510pwalchChlp. XTL . 
211 80i1lIlUnlv. CounlerC.A .. 
28 8 Oigll Freq. Counler C.A .. 
28 801gl1 Freq . Counler C.C .... 
28 401Ilit lEOUplOownCoonterC.A .. 
28 4 Oigll lEO Up/OGwn Counler C.C. 
40 lC04 Y1OiglIUpCounle,ORI .. 
40 80111il Unlv. Counler . 

. . 14.95 
19.95 

... 9.95 
. 19.95 
.34 .95 
11.95 

. 29.95 
16.95 

. 15.95 
..... 2.25 

12.95 
14 .95 
4 . 9~ 

7.95 
. 595 
.. 7.95 

.. 15.95 

... 3.95 
Il.95 

. 1495 
. 29.95 

.. 24 .95 
.. 19.95 

..... 10.95 
.. 11.95 

10.95 
29 .95 
74.95 

.$9.95 \ 

PR~g~C" 74HC High Speed CMOS 
14HCoo 14 .75 74HC132 14 .89 
74HC02 14 .75 74HC I38 1& 1.49 
74HCOJ 14 .75 74HCI39 16 1.49 
74HC04 14 .69 74HC147 16 1.19 
74HCU0414 .75 74HC I51 16 1. 19 
74HC08 14 .15 74HC1 53 16 .99 
74HCIO 14 .75 74HCI57 16 1. 19 
74HC11 14 .69 74HCI 58 16 1.59 
74HC14 14 .85 74HCI60 16 1.79 
74HC20 14 .75 74HCI61 16 1.19 
74HC27 14 .75 74HCI64 14 1.79 
74HCJ2 14 .75 74HC165 16 2.39 
7411C42 16 1.39 74HC17J 16 1.59 
74HC73 14 .75 74HC174 16 1.39 
74HC74 14 .99 74HC175 16 1.39 
141;C75 16 .99 74HC192 1& 1.39 
74HC76 16 .15 74HC193 16 1.39 
74HC85 16 2.19 74HC I94 16 1.59 
74HC86 14 .99 74HC I95 16 1.49 
74HCI07 14 .75 74HC242 14 2.79 
74HCI09 16 1.39 74HC243 14 2.79 
74HC1I216 .75 74HC251 111 1.19 
74HC II 3 14 .75 74HC25J 16 .99 

7411C257 
14I1C259 
74HC266 
74HC2SO 
74HC373 
74HC374 
74HCJ90 
74HC393 
74HC5l3 
14HC5J4 
74HC595 
74HC688 
74HC4002 
74HC4020 
741lC4024 
74HC4040 
74HC4060 
74HC4075 
74HC4078 
74HC4511 
HHC4514 
741\C4538 
14HC4543 

16 1.19 
16 1.49 
14 .99 
14 4.95 
20 3.95 
20 3.95 
16 1.49 
14 1.49 
20 3 . 9~ 
20 3.95 

315 
319 

14 .79 
16 2.19 
14 1.59 
16 2.19 
16 2.19 
14 .75 
14 .69 
16 3.29 
Z4 4.79 
16 2.95 
lIS 4.95 

74HC U04 Is unbullered. ,AII others are buttered. Send $.30 tor Dale S"".al. 

~~"Programmable Array Logic (PALS) 

n071CP • LM709N .. .49 
TL072CP • LM710N .. .69 
1l074CN .. lM340J.5 .79 LM711N .. .79 
TL081CP • It.l340T·I2 .19 lM723N .. 55 R082ep • 1. 19 lM340H5 .79 LM7J3tl .. .. 00 
flO84CN .. 1.95 LM348N .. .99 lM739N .. 1.95 
LM30lCN • .35 LM350K 4.95 l M741CN • 35 lM302H 1.95 LF355N • 1.10 l M747N .. .69 l M304H 1.95 lF356N • 1.10 LM748N • .59 l M305H .99 lM370N .. 4.49 l MI310N .. 1.49 lM307CN .45 l M37JN .. 3.95 lM I458CN • .59 tM308CN .69 LM377N .. 1.95 l MI488N .. 69 lM309K 1.25 LM380N .. .89 LMI4B9N .. .69 lM310CN 1.15 lM381N .. 1.79 l MI496N .. 1.95 LM311CN .69 lM382N .. 1.39 U,lll8ooN " 1.49 t M312H 2.49 lM384N .. 1.79 LMI889N " 1.95 l M31TT 1. 19 LM386N·3 • .59 lMI 896N .. 295 lM317K J.95 Tt494CN " 2.95 lM2002T 1.49 l M318CN • 1.95 Tl496CP • 1.19 lM3189N " 1.59 LM319N .. 1.95 NE510A .. 4.95 

lM3900~l .. 59 LM320K-5 1.35 NE529A .. 2.95 LM 3905CN • 1.19 lM320K·I2 1.35 NE531V • 2.95 lM3909N • ... l M320K·15 1.35 NE536H 8.95 
LM 391 4N 18 3.49 LM320T'5 .59 NE~OH 4.95 
LM3915N 1B 3..!9 lM320T·12 .59 NE544N .. 2.95 
LM3916N 1B '" LM320T- I5 .89 NE550A .. 1.95 

lM323K 5.95 NE555V • .35 RC4136N 14 1.25 
lM324N .. .59 lM 556N .69 RC4151NB • 1.95 
lM337T 1.95 NE564N 2.95 NE5532 • 2..!9 
lM338K 6.95 LM 565N 1.19 NE5534 • 1.69 
lM339N .. ... LM566CN 1.49 IClS0388 .. 3.95 

1.35 LM~7V . 89 lMIJOBON • ", 
1.35 NES70N 3.95 LMI 3600N 16 1.19 

Circle 219 on inquiry card . 



CDnMtt.trynumbtrolpanpllarlIIID.llngle1JOpon-ulI"'ngltprlntlrtalup­
pon .. ....,,, mlcrocomput". - UII twD or mora pnnt.n to Iuppon •• Ingle 
llllUocomput.r - .((.11 • mod.1II frtlll .n, DII"It.IIIIIcr~mput.,. - Idllt lor 
d,IIIO/I,tt.Ung Of compltlng .qulpm. n!. The SeleClo'Swllclles are daslgned 10 
eliminate Ihil unnecessary pluggIng & unplugging of cables wIllch connecl prinlers, 
letrnJ.ws, u modem~ 10 variolls computers . By using a Selecto·Swllch. you achillve 
more e1l1denl syslem oper~llan, !)elllf uWizalion 01 periphefils & compuler porlS , 
eliminale redundant IWdware & reduCI service calls. 5 yr . Imited waHanty on all 
Seletlo-SWlttnes No power required. Size (inches): lDL x TN x 3H. 2'h tbs. 

RS232 SERIAL SELECTO·SWITCH 
• Switches all Hnes of asynchronous data' Easy expansion of 
serial ports ' Connectors are female 0825 type 
rAIIT NO. DESCRIPTION PRICE 

GRS232·AB 2·Way Switch . .$139.95 
GRS232·ABC 3·Way Switch . . ... . .... $179.95 

DB25 PARALLEL SELECTO·SWITCH 
• TRS- SQ, Apple , and IBM compatible ' Switches 24 lines (line 
1 Is ground) • Connec tors are female 0825 type 
PARTNe. DESCRIPTION PRICE 

GP24·AB 2·Way Switch . ......... $139.95 
GP24·ABC 3-Way Switch . . . $179.95 
CENTRONICS·STYLE SELECTO·SWITCH 
• Switches all 36 lines • Connectors are female Centronics 
PAIITNO. OESCIIIPTION PftICE 

• Powerful - fully progra mmable 2K 

::'z~m~'lx~:nod~~~!e : 6d~tfo~~; ;~r RA~ 
module • Single· key entry commands 
• Educational. Unique syntax·check report 
codes for error Identity. Accurate to 9 Vt 
decimal places for full range math and 

:~11~~~~~ Jr:p~!l~~sAdv~~ata~ t.~h~~n3e~~~ 
combining power, portability and 
affordable price, 

TS1000 ... ... . ................ . .. . . .. . ... $54.95 

ACCESSORIES FOR '.1[,1£1 !5inJ::lalr- 1 1000 and ZXB1 
liM'§f:' sinclair- 1018 I upInIJanrrom2Klo16K,we:3-.J"llY(50l1 .. TS1016 549,95 
li't!¥f:' sinclair- 2040 I 32U11ulRnlhltmllprlnter(.lb.)..... . .. . .. .. . TS2040 S99.95 

Prlnllf plp.r · 3 .0111 (4.3 In. I 82 H.I ........... .. TPP-3 $5,95 

Keyboard Mask for Your 
ZX81/1000· Computer 

","0 53 HEW!I 

FEATUAES 
, 111111"111 1": _ _ A._I 

HlII .. I,. boc~ in8 .' .......... k 
llIdp' ••• a • .,hyburd ~ 

.... lIcll .... ' .... lId l~ .. OOI. ~ ... ~ 
_odUCHlon m .. 1l. ~~ 

· ::::,:.::'-:::,:::',':.:::: lu., KEYBO .. IIO ", .. SK 

Jr..w.Mii 
Jnn· ... K KEYBO .. AO 
KIT "'OUH fEO IN DTE · 
Ait ENClOSUAE. U OHT 
TAH P .. NEL S WITH 
"'OLOEOOAII KDAOWH 
[HO P'ECE S. SIll! ' 
U Ilo 'W.J 'Io · O,l ,',·H 

ZX81/1000 · Keyboard 
Conversion Kit 

\~~ 
aCENT·AB 2·Way Switch . . . $199.95 The JE681 Keyboard Mask proviae!; users 01 .ne 

In' Jt&82~ltpro .. (lU u."s(>lln'Z~8' l l 000.e" .. cllP" I'ulers. I"II, I 'uln. 
dus ";.1 kt)tK>a ,a noolo. ~p ID ,ntl, "'lnpule, 'II<! JEr.82 ~lIllIu",s Ine u •• (II 
.. " ... I"-I'lIo l,.~.,~"' O<I""S,II(I."IT," .. . K. JbOI'a. 'n. K".'loOpe •. 
.... "lIIet'''plod,KOIIllt<:1Ioncl ' 1Wt S""' .. ,f/" ..... It.yoc",,, ''''POfI~:.Jto 
.... '''' JUI1 ~" '0110,'1' of • ' .. II .... ,,,,,,, .,, .. 1 or.eM "eY1l<>ll'~ .. UII 62 
~.) '. 1 pc; oc..;n. ~ • • "1>_ ubi • . DIP IDCUI . "" • '"lItIe. 'HI ' lie 
~e-."DCI'" ",,,wer.1on ~,' C." ~"'Ir be <nOIIn",,, mlO ' '''' Of 10 AI( e "oC;IO.",e 
In .. en<:'o .. ' e'~ 1" 0- "'''''Qn Ie. conl~'n 1"0 lJ(ft l / taoo com p", .. ~nd In. 
1,,11 " .'0 ~e)bo. ' d IOO" ln.. A n ."(J~ I.bel ' epre.en l, nu tne USI/1(IOO 
'.elaoar~ 1" "", II pl.'HI Q1I ln. eroclO\l"re aCENT,ABC 3·Way Switch , . . $229.95 IXe1l1000 selles compute. Ihe llld,vldual reel ot t----------''----------I eachke~p.dOf\lhekeyboard . The mask has a ralS' 

Micro-Logic Corp. 
MICRO-CHARTS 

o fully decoded data 0 Instant access 0 2·sldell, 10lally tompren8nslve 0 Compatt 
8"'." In. curable cfedn card plasHt. Penlct tor programmers & Mglneels 
o Clur & col\Clse ~bles lor: 'ulllnstluCllon set. dIsassembly. ASCII , bne conver· 
slon, alleel 01 IIigS. compare vs. lump. Interrupt structure. plnoul. cyde limes. 
OQgtilms, bUg noles, & muen mo ..... 
PAIITNe. IIEFEIIENCE PAICE 

ML·Z80 ZBO CPU. . . $5.95 
ML·80BOA 8080Al8085A . $5.95 
ML·6502 6502 (65XX) .. . $5.95 
ML·B048 8048, Relative., Algorithms . . $5.95 
ML·7400 540017400 TTL . . ......... $5.95 

BOOKS 
30001 Nat lon.1 CMOS O'la Book( 19S1) . . ..... .. . . , . .... . $6.95 

(&40 pages) 74C, C04000, and AID Converters 

30003 National Linear Data Book (19B2) . . . ....... $11.85 
11376 pages, LM, LF, AOC, OAC, LH Series 

3000e Natlon.' Mamory Oala Book(19BO) ................. $6.95 
t464 pagesl RAM s, ROM s, PROMs, EPROMs Series 

30009 Inters II Oa'a Book (1983) . 
(1356 pagesl Complele line. 

.. $9.95 

30010 National Audio/Radio Handbook (1880) .............. $5.95 
(240 pagesl Pre·Amps, AM, FM & fM Siereo, Power Amps 

30011 Nallanal L1n .. r Application Handbook (1980) .. . . $15.95 
(736 pages) Application Notes, LInear Briefs, elc. 

30012 Nallon.1 PAL Oa'a Book (1982) . . ... $5.95 
(17S pages) Application Notes, Linear Briefs, elc. 

30013 Zll~ oala Book (19831 . . ....... . . $7.95 
(641 pages) Mlcroproceaaors and Support Chips 

210&30 Intl l JeIIamory Componanta H. ndbook (1983) .. . .. $14.95 

ed outune around uch keypad al1o ..... lnO 'he USII to 
leel and correClly posil ion lnel, 1111gels 01'1'0 tne 
ke~boara . 

JE6e2·AK Keyboard Conversion Kit ..... . S99.95 ea. 
(WlTHO TC·_ItC _S( _ _ SPICTUR(OI 

JE6S1 KEYBOARD MASK . . . $9.95 each 
JE6B2 Keyboard ConversIon Kit . 
IWITHOUIOIE .AKCASEI 

. . $59.95 ea, 

'ZXBlIl000 la a lrademaril 01 Slnctalrlnmex 

80·Key Keyboard 

.., 

~':~: .... : .~ t 
CA150C . .. . ..... $69.95 

95·Key Keyboard 

~,', 

"v • ~... .. " ... A" . '" .... , , ~... :,,:;! , 

CONTROL DATA KEYBOARDS 
* 7·bll Parallel ASCII 
* SPST Switching 

* FTZ Shielded Base 
* N ,!:<ey Rollover 

* 128 Character ASCII 
* Non·Sllp, Non·Glare Keycaps 
* CDC752 Terminal Keyboards 
* Attractive C ase 

lhess Control Data Keyboards consist of a base, cover . 

the keyboard assembly, and an Interface c able. Color 
lease): Harvesl gold and black. Color Ik,ycaps): Black . 
bluB , and rod , Electrical requlremsnts : +5V @ 600mA. 

·12V @50mA. Slze: 21'h"W x 9"0 x 3'h"H. W,igh!: 6 
Ibs. All unit s brand new in original boxes , specifications 

CA154A .. ....... 579.95 Includ,d. 

Keytronics 90· Key Soft· Programmable Keyboard ~ 
WITH SECURITY KEYLOCK SWITCH ~ 

..... :.: I'''' ..... 7>0 --111\ o CUflorcontrol, 
o Numarlc keyboard 
o I-bll Paranel 
o C.peclt.ncD kaya 
o 10 u.er programmable keya 
o Po'ltlve nL Logic 
oSIz:a t7 -L x BY.·W.2'/, ·H 

2708,2716,2732 & 2764 EPROM Programmer 
JE664 EPROM PROGRAMMER 

6K TO 64K EPROMS - 24 AND 28 PIN PACKAGES 
-PROGRAMS 2716's IN 16 SECONDS-
-PROGRAMS 2764's IN 64 SECONDS-

JE665 RS232C INTERFACE OPTION The JE665 RS232C InlBllace 
Option Implemenls compuler atcess 10 the JE664 's RAM . Sample sDllware wllllen In 
BASIC provided lor TRS·80. Mod! II , l evel II Compuler. Baud fale 9600 WaHl 
19lh: 8 blls . odd pallty. S.op bits. 2 Opllon may be adapted 1& ot lle! comoulers 

JE664·ARS EPROMI'I',. ol""",ti" ...... ..... S1195.00 
Assembled and Tested ,Ineluoes JM16A MDOule) 

EPROM JUMPER MODULES TheJE664 ·sJU MPERMOOUlE(PefSonall· 

:teM~~~~1 j~ ac~I~I?~~e~1~~eo~~a;~:~~C~;~:e6u~~~ f~~~l':~,~~~in~p~~~es to 
Pari 
No. 

JM08A 
JMI6A 
JMI6B 
JM32A 
JM32B 
JMJ2C 
JM64A 

JM64B 
JM64C 
JM640 

EPROM 
2708 
27 16.TMS2516 
TMS2716 
TMS2532 
2732 
27J2A(21VI 
MCM68764, 
MCM68L764 
2164 
TMS2564 
HN4827&4G'4 

EPROM MANUFACTURER PRICE 
AMU. Motofcla.Natlonal,lntel,Tl . . ...... $14 . 9~ 
Int!I. Matolola, Nalional ,NEC.Tl .SI4.95 
MclorolJ. T1 (+5,-12,+12) . S14.95 
Matorola, TI •. . . . 
AMO,Fu)ltsu.NEC.Hllacni.lnlel 
ful lsu,!nlei . 

Mo:orola 
Int~1 

TI 
HRaeh1(21V) . . 

$14.9S 
... $14 .95 
. .. $14 .95 

$14.95 
$14.95 
$14 .95 

. ,$14.95 

iii's Black Hole 
EPROM Eraser 
I 9 Chips - S Minutes I 

The BlICk Hole EPROM Emir will complelely and salely elase 9 EPROMs In less l han 
8 minutes. The BIaCk H~ lsatultyautornallCusseHeloaOtngeraser teaMing 
U·shaped 4000 hI. UV lamps mouf'rltO In a special ALZAK (UV rellecllvlty 01 .9) 
parabolic IIghl lunneL Inoperalion . the user Slips In an antl,sl3lic Bug80_ i3ea. 
Incl.l contaIning the EPROMs to be elasellinlolhe loading slo! on the r,onl panelot 
Black tlole. The resl Is lully automatic. The Black Hole latches Ihe Bug 80_ into 
place, Mns on the UV lamps and sl~rts Its lully solid slate (CMOS) UV Integralion 
doseUmer. Thepercenlageelasure tl11e 15 monitOftdanllolsplayeoon a trOlll panel 
LEO readOut . Allhe endol lhe erasecycle. lhe elack Ho'eeiects lheBug Box con· 
131nlng Ihe gelased EPROM sandluiOsotf POVo'el . 

PART NO. PRICE 

ULV-008 Replacemant LempforERS.()()8 . ' " .$29.95 

ERS·008 Erlnr, Auto Eject & LEO Readoul . . . . $249.95 

IBM MEMORY EXPANSION KIT 

SAVE HUNDREDS OF $$$ BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Most 01 tho popular memory boards allow you to add en eddltlonal 
64K, 128K, 192K, or 256K. The IBM6.K Kl l will populate thua bolrds 
In SoCK bytD increments. The kll Is simple to Inllall - Jusl Inl ort the 
nine 64K RAM chlpa In the provided sockels Dnd selthe Iwo groups 
01 switches. DIrections Ire Included. 

IBM64K (Nino 200ns 64K RAMs) ... .. $59.95 
EXPAND YOUR MEMORY 

TRS·SO to 16K, 32K, or 48K 
·'Modoll = From 4K to 16K R'qulres (1) On, Kit 

Mod,l 3 = From 4K to 4BK Roqulres (3) Three Klls (798 pages) ContaIns all Appllcallon Noles, Art icle 
Reprinls, Dala Sheela, and other design Informallon 
on Intel's RAMs, EPROMs, flPROMs & Bubble Memories. Technology, this keyboard lea.ures: a securi ty keylock (Illcludes two keys) to guard again:1I Color = From 4K to 16K Requires (1) One Kit 

210844 Inl.1 Mlcroproe ... or' Peripheral H.ndbook (1983) ... $14.95 USD; an 11 ·key numeric kDypad; cursor controls; and 10 user·programmable keys. Electrical rD· ' "Madel 1 equlpptd with Expanllon Board up io .BK Two Kits Required 
IntDrf:c5DV~le~~~ ~~~~~artch~~~~~~~~ ~k~J:.aps): Black. Complete with case, keyboard 8ssembly, - One kit Required lIN mh 16K 01 bpan'lon _ 

~~:~~~ •• ~~~~~~~~~ •• f~~N~O~.~K~B~2~7iOi~~~~~·~·~·i·~·~.~.~.~.~.~.~.;.;.~.~.~.;.~.~$~7~9~S~5~e~a~C~hi~~~~m~~ID&_~ III . .~~ TRS·16K4 ·250ns for Modell. .. .. $1 0.95 

• 

ATARI PADDLES Ea., 10 ,,, .. ,, kit com" oomp'''. with 8 co. 4164·2 1200,,) 64K 

: _ JSP (2) , , , , , . , , , , $4.95 pair 1-=:....::==:.:...:::..-4...!.!:!.!!:::..::.::::::.:..::;~c.:..:..c.:..:..:..:..;.:..:..;..:..:..:.:.:..:c.:..:..c.:..:..:..:..;.~.:..:..:~~~~=1 ~~~p~~~r:~~I~ ~ ~~~cV~tls~:~~~m:I~~~~~'07~n:~~~~t~~~s:'Oc3~~~ 

t1027 pagea) Contains D.la Sheels on all of 
Inlel's Miernnrocestlors and Peripherals. 

lRS·80 Color 32K or 64K Conversion Kit 

'. i 1t1 AT A RID R I V E R ~~~~:a~ll~i~~~~~~~i~~:9 ~~~~:rv;~t ;~~: ~~su~~~:a~:~~:~I:~~ 
~i .. ......... $2.95 ea. TRS·64K2 

TV GAME SWITCH 5 %" Mini·Floppy Disk Drive 
U sed on Alar l. Cos m e t - ~~~ r:~orM~~L ~~~~~~M=~~M 
~~~~rlonb~~mished. 100% ~~~~. ~~:~~~OC~7~~V)~~2~. ~M~ 

(:t'O.25V) 0.8A fTIilX. Unita5 OtC. alflglll does 001 liD. case, 
TGS·1 ... $2.95 ea. ~5'.:!W~~)·3~-l1''''''-",,· ''''3'''''. 

Digital Thermometer Kit ~a;2Nooo .. .. L~~'.t~d. ~~~n."~~!.$ 179~95 
Dual sensors _ swHch Slngle·alded, 40 lracks, 2S0K bytes capacity 

controls for InOoor/ouldoor FD250 ...........•.... $199.95 
or dual monltoriflg _ call be Double,sldod, 35 tracks, 43BK byles capacity 
exlended to 500 leel. Con· 
tlnuous LED .S- hi. dlsplDY. 
Range: .40 'F 10 199 °F, ·40·C 
to l00·C. Accuracy ~1 ° 
nom inal. Calib ra te lor 
Fahrenheit /C elsius . 
Simulated walnul case. AC 
wall adapler Included. Size: 
6,, · L x3:t,"H x 1';"0. 

Blank Desk·TopEnclosures 
ale designed tor us~ moIIlIlca· 

l ion. High strenglhepoxy mold&d 
endpjeees ln mocIWbrcrwnllnlsh . 

Slkli ngreatlbonom~nellOfservlcel 
component aceen: Tapfbon. panels .080" 

cal~)~~I~si ~~li:dlxrs~~~;~~~\~~I~~~ 
Venllll top&botrompanals lar cOOling ellklency . 

RlgldconstluetionprO'lldflunllmltec!appllcallons. 
_ / Assembly Inslruelions IncJuded. 

Panel Width 7.5" . . $24.95 
OTE·l l PanoIWldth l 0.1 3" . ............ . . $27.95 
OTE·1 4 Pan,l Width 13.5 " .. .$29.95 

DTE·20 Panel Width 19.25" ... .. $34.95 

Circle 219 on Inquiry card. 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add BVI % S a les Tax 
Shipping - Add 5% plus $1.50 Insurance 
Send S.A.S.E. 'or Monthfy S.los Flyer! 

Spec Sheets - 30c each 
Send $1,00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 

M • .....,.<d Jameco ·1 VISA· 1 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

8183 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043 

SlelT1et'ls 

. :::::--: Shugart 801 R 
compatible 

• Single·Side d 

• 77 Tracks 
, 4001800K Bytes 

C apacity 

• Indus try Sta ndard 

!rn~I:~~~~~~I: ~:~~~;.y R~~S;rd?~~Y"m~~~~'M s~~~~~a~d~Jeri~~~~: 
density. Transfer ral e: 250K bltsfsec. single density: SOOK bits/sec. 
double den sity. Tho FD0 100·B is designed 10 work wJlh the single· 
sided 5011 sectored IBM Diskette I, or eQ. disk cartridge. Power: 
l 1SVAC @ SO·60Hz, + 24VDC @ 1.7 amps max .. +5VDC @ 1.2amps 
max. Unit as pictured above (does nollnclude case, power supptv, or 
cabtes). Size: B.55"W x 14'L x .to .S·H. weighs 12 Ibs. Incl. 96-pg. 
manual. 
Pari No, Price 

FDD100·8 .. $169.95 ea. 
BYTE August 1983 559 



[Gmpupri) 

CO-PROCESSOR 8086/8087 
16 bit 8 or 10 MHz 8086 CPU with sockets lor 8087 and 80136 

BT&BTt88A A&T 8MHz 8086 onty $ 750.00 $494.95 
BT&BTl88C CSC IOMHz 8086 only $ 850.00 $764.89 
BT&BTI88A87 A&T with 8087 option $1050.00 $939.00 
BT&BTlB6C87 CSC with 8087 option' $1150.00 $1065.00 

"8087 limits clock speed to 5MHz 

DUAL PROCESSOR 8085-8088 
6 or 8 MHz provides true 16 Bit Power with a standard 8 bit S'1 00 bus. 

BT&BTt812A A&T 6MHz $495.00 318.97 
BT&BTI812C CSC 6/8 MHz $595.00 497.87 

CPUZ - Z80D CPU NOW 6MHzI 
3/6 MHz Z80B CPU with 24 Bit Addressing. 
FASTEST Z80 CPU AVAILABLEI 

BT&BT160A 3/6 MHz A&T $325.00 2 8.95 
BT&BT160C 3/6 MHz CSC $425.00 374.87 

DISK CONTROLLERS 
DISK 1 DMA R.OPPY CONTROLLER 

Fast DMA. Soft Sector. Controls Up to Four 8'" or 5V,'" Single or 
Double Density Drives' 

BSPDBI71ACPM A&T w/CPM 2.2" & BIOS $670.00 $489.00 
When purchased w/lwo 8'" disk drives only $450.00 

BT&BTI71 CCPM CSC w/CP/M 2.2· & BIOS $770.00 $595.00 
BT&BT171A Disk t Controller A&T $495.00 $368.95 
BTGBTl71C Disk 1 Controller CSC $595.00 $550.00 
BTGBTCPMBO CP/M 2.2" lor Z80/8085 w/manual & $148.95 

BIOS 8'" SID disk 
BTGBTCPM86 CP/M 2.2· lor 8086 w/manuals & BIOS $25B.95 

8'" SID disk 

DISK 2/SELECTOR CHANNEL 
HAJU) DISK CONTROUER 

Fast DMA 2 board set controls 4 Shugart 4000 series or Fujitsu 2300 
type drives. Includes CP/M 2.2·. 

BT&BT177A Assembled & Tested $795.00 $568.95 
BTGBT177C CSC $895.00 $850.00 

M-DIUVE/H HARDWARE LOGICAL DISK SYSTEM 
InlertaceS through two I/O ports. and runs at 10MHz IEEE696 compalible. 
Requires any CompuPro CPU and a DISK 1. Each board contains 512 K 01 

last. low power (900mA) RAM. wilh parity checking. 

BTGBTl97A M·DRIVE/H w/soflware. A& T $1895.00 S 1249. 95 
BT&BT197C M·DRIVE/H w/soltware. CSC $2095.00 $1495.00 

STATIC RAM 
PAM 17 - 64K CMOS STATIC PAM 

12 MHz. RAM 17. 2 Wat~ DMA Compatible 24 Bit Addressing 

BT&BT175A64 64K A&T 12MHz $499.00 $460.00 
BT&BTt75C84 64K CSC t2MHz $599.00 $550.00 

PAM 16 - :l2Kx 16 OIT CMOS STATIC PAM 
B and/or 16 Bit12MHz. RAM 16. 32K x 16 or 64K x 8 IEEE/696 

16 Bil 2 Wat~ 24 Bit AddreSSing 

BTGBTlBOA 64K A&T 12MHz $550.00 $510.00 
BTGBTl80C 64K csc 12MHz $650.00 $810.00 

RAM 21 - 128K STATIC RAM 
816 RAM 21 12MHz. 12BK x 8 or 64K x 16 IEEE/696 

8 or 16 Bit. 1.2 Arnps. 24 Bit Addressing 

BTGBT190A 128K A&T $1095.00 $858.95 
BTGBT190C 128K CSC $1245.00 S1125.00 

[Gmpupr~:) 
1/0 DOAfU)S 

SYSTEM SUPPORT 1 MULTIFUNCTION BOARD 
Serila port (software prog. baud). 4K RAM included. 15 levels 01 

interrup~ real time clock, optional math processor. 

Part ND. 

BTGBm2A 
BTGBT1S2C 
BTGBT8231 
BTGBT8232 
BTGBT1B2All 
BT&BTlS2CMl 
BTGBTI82AM2 
BTGBT162CM2 

Dllc~pUDn Ual PrIce Our PrIce 
Assembled & Tested $450.00 $308.95 
CSC $550.00 $485.00 
Math Chip $185.00 
Math Chip $185.00 
M T w/8231 Math Chip $645.00 $538.95 
CSC w/823 I Math Chip $745.00 $170.00 
MT w/8232 Math Chip $645.00 $538.95 
CSC w/8232 Math Chip $745.00 $170.88 

MPX CHANNEL BOARDS 
I/O Multiplexer. using B085A-2 CPU on board w/16K RAM 

BTGBTl68A18 Assembled & Tested 5649.00 584.89 
BTGBT168CI6 CSC $749.00 674.89 

BTGBTI33A 
BTGBTl33C 

BTGBT150A 
BTGBT150C 

BT&BT1748A 
BTGBT1748C 
BTGBT1745A 
BTGBT1745C 

BTGBTtB7A 
BTGBTlB7C 

INTERFACER 1 
Two Serial I/O 

Assembled & Tested 
CSC 

INTERFACER 2 

$295.00 $198.95 
$370.00 $329.00 

Three parallel. one serial I/O board 

Assembled & Tested $325.00 $249.00 
CSC 5399.00 $358.00 

INTERFACER 3 
Eight-channel multi-user serial I/O board 

Assembled & Tested $699.00 $448.95 
CSC 200 hr. 8 port $849.00 $748.89 
Assembled & TEsted $599.00 $518.95 
CSC 200 hr. 5 port 5699.00 $828.88 

INTERFACER 4 
Three Serial. I Parallel. 1 Centronics Parallel 

Assembled & Tested 
CSC 

$450.00 $314.87 
$540.00 $414.87 

S-100 MOTHERDOAl\DS 

BTGBT153A 
BT&BT153C 
BTGBT154A 
BTGBTl54C 
BTGBTl55A 
BTGBTl55C 

Active Termination. 6-12-20 Slot 

A& T 6 slot (2 Ibs.) 
CSC 6 slot (2 Ibs.) 
M T 12 slot (3 Ibs.) 
CSC 12 slot (3 Ibs) 
A& T 20 slot (4 Ibs.) 
CSC 20 slot (4 Ibs.) 

~~s 

5140.00 $125.00 
5190.00 $155.00 
5175.00 $155.00 
$240.00 $220.00 
$26500 $235.00 
$340.00 $3 10.00 

California Compul., Sysl.m, 

mo CPU 2 or 4MHz 

105 
2 Serial. 3 Parallel S-IOO Intertace 

rart MD. Ollcrt,Ue. Ual PrlCI Dlr PrIce 
BTSSMI05A Assembled & Tested $329.00 $288.88 

108 
8 Port Serial I/O S-IOO Board 

BTSIMIOIA Assembled & Tested $550.00 $450.00 

104 
2 Serial. 2 Parallel I/O S-100 Board 

BTSIMI04A Assembled & Tested $290.00 $245.00 

2708/2716 EPROM PROGRAMMER 6 EPROM DOARD 
Programs 2708 and 2716 EPROM5- Holds4 2708s (4K) or 4 2716s (8K) 

BTSSMB8A Assembled & Tested $265.00 $218.87 

::)UAL 
NON VOLAnLE CMOS RAMS 

8. 16. or 32K 8 or 16 Bit Data. Battery Backup On Board 6MHz. 

BTOULCMEM8 8K M T 
BTOULCMEMIS 16K A& T 
BTDULCMEM32 32K A& T 

Bank Selectable 

$495.00 $450.00 
$595.00 $550.00 
$695.00 $850.00 

256K DYNAMIC MEMORY 
2561<. 230 ns access time. 2 x 128K organization. 24 bit addressing. 

parity error detection. 

BTOULOMEI!SU Assembled & Tested $1295.00 $1195.00 

32/64K EPROM BOARD 
8 or 16 bit data. holds 2716s (32K). or 2732s (64K) 

BTOULEPUM32 For 2716s MT $295.00 $275.00 
BTOULEPROM64 For 2732s MT $295.00 $275.00 

AID CONVERTER 
12 Bit Resolution 16 or 32 Channel Input 

BTOULAIM12 Assembled & Tested $695.00 $815.00 
BTDULAIM12B Without instru. Amp $645.00 $588.00 

D/ A CONVERTER 
4 Channel. 12 Bil 3 Output Modes 

BTOULAOl12 Assembled & Tested $695.00 $818.95 

~ SIERRA DATJI SCIENCES 

L ' S-100 SDC DOAI\D 
Z80A 4MHz. 2 Serial RS232 intertaces. 1 parallel intertace. 64K RAM. 

Floppy Disk Controller. provisions lor one 2732 EPROM -
ALL ON THIS ONE BOARD!! 

BTSDIIBC Z80A SBC M T S895.00 *55.00 
BTSOSCPM CP/M· Operaling Syslem on 8'" disk 150.00 
BTSOITURBDS Single User TurboDos~ on 8" disk 50.00 
BTSDITURBDM Multi-User TurtJoDos~ on 8" disk 750.00 
BTMCPI2231 36 MByte Hard Disk (45 Ibs.) $3695.00 $3250.00 

S-100 Z80A SLAVE SDC 
Z80A 4MHz. 2 RS232 Serial port~ 4 parallel ports. 64 K RAM. EPROM 

Programmer. Used in multi-user computer system with SDSSBC. 

BTSOISBCSE Slave Z80 SBC A&T $825.00 $585.00 On board RS232 Serial port. On board 2K Monitor. ROM. Power on 
jurnp to any location in 64 K. LEO status indicalors for ROM select. t---~-----~----------4 

haffstate and interrupts. c. ~';:';~ = ... ". Intercontinental 
BTCCS2810A Z80A 4MHz CPU A&T $325.00 $258.95 Micro Systems 

C0271901 
BTCCS271801 2 Serial. 2 Parallel. A& T $360.00 $288.95 

C027201 
BTCCS272001 4 Port Parallel. A& T $275.00 $218.85 

CC5271001 
BTCCS271 001 4 Port Serial. A& T $325.00 $278.95 

CCS2830 
BTCCS283001 Assembled & Tesled 5550.00 $428.85 

C0206601 
64K Dynamic S-100 RAM. Cromemco CROMIX·· Compatible. 

BTCCS2ot160t Assembled & Tested $450.00 $425.00 

C02422A 
Floppy disk controller w/CP/M 2.2· 

BTCCS2422A Assembled & Tested $475.00 $338.95 
Circle 322 on I card. 

Z80A DMA SDC 6 Z80D SLAVES 
$-100 IEEE/696 COMPATIBLE· 1 YEAR WARRANTYl 

CPZ-4&OOO FEATUW: SlAVE PA.OCESSOR 
• 4MHz Z80A. 64 K RAM • Z80 4 or 6MHz CPU (specify 
• Floppy disk personality card at time 01 order) 

included lor 5'/," or 8" • Two serial · Iwo parallel I/Os 
floppy disk drives • 64 K RAM 

• RS232 personality card included • TURBODOS compatible 
• Two serial - two parallel I/Os 
Part Number DlSc~ptlon 

BTlCMCPZ480008 SBC lor 8'" floppy 
BntMCPZ480005 SBC lor 5V,' floppy 
BTlCM258KMB 256 KByte RAM 
BTICMCPS4X Z80A Slave 4 MHz 
BTlCMCPS6X Z80B Slave 6MHz 
BTlCMRS232 RS232 Personality Card 

Usl ~ce SALE PRICE 
$995.00 $885.00 
$995.00 S885.00 
$995.00 S885.00 
$475.00 $4411.00 
$550.00 $495.00 

BTlCMCEfITII Cenlronics Parallel Personality Card 
$ 25.00 
$ 28.00 
S 38.00 
$ 33.00 
S 48.00 

BTlCM8FDC 8" Floppy Disk Personality Card 
BTICM5FDC 5'1." Floppy Disk Personality Card 
BTlCMCIICAL Clock Calendar 

RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 



S-100 MAINFRAMES 
BTPONZO 18 0 
BTPON20lSR 
BTPONZ81IS 

BTPDNZllS 

PARADYNAMICS 
18 slol desk lop (45 I b~) 

18 slot rack mount (45 Ibs.) 
18 slot w/power-seq.. lloor standing 
(shipped Ireight collect) 

$660.00 
$695.00 

$1195.00 

Same as above wino power up seq. $1150.00 
(Shipped Ireight collect) 

SIEMA DATA SCIENCES 
BTSOSMF 12 slol mainlrame (30 Ibs.) $595.00 
BTSOmMCPI Same as above wino power up seq. $595.00 

(Shipped Freighl Collect) 

Q.T. COMPUTER 
BTOTCMF 
BTOTCMF12 
BTOTCMm 
BTOTCMF2Z 
nOTCMFMO 

Mainlrame I no motherboard (45 Ibs.) $305.00 
12 slot mainlrame (45 Ibs.) $469.00 
18 slot mainlrame (45 Ibs.) $499.00 
22 slot mainlrame (45 Ibs.) $530.00 
No motherboard cutou ts lor two $345.00 
5%" drives (45 Ibs.) 

STOTCMFMOB 6 slOI two 5'1,' cutouts (45 Ibs.) 
BTOTCMFM012 12 slol two 5%" CUlouts (45 Ibs.) 
BTOTCMFOOI 6 slOI two 8" cutou ts (48 Ibs.) 
BTOTCMFOOI 8 slol two 8" cutou ts (48 Ibs.) 
BTOTCMFODt2 t 2 slol two 8" cutouts (4 8 Ibs.) 

COMPUPRO 

$530.00 
$560.00 
$530.00 
$595.00 
$625.00 

BTBBT1NC2001 20 slot desk top (Sh. Freight Collect) $695.00 
BTBBTUC20RM 20 slot desk top (Sh. Freight Collect) $795.00 

CVT 
POWER 
SUPPLY 

.... eW! P .... Supply Spec"'ClU ... : "£'1".1 
" ~or 12 Slot MICROFRAMES: 8V @l 17A ±16V @l 2A • 

For 22 slot MICROFRAMES: 8V @l 30A ± 16V @l 4A 

AC input may range Irom 70 - t 40 VAC 

Plrt N.. Descriptl •• 

BTNOLMCS112 12 slot desk top (Sh. WI 26 Ibs.) 
BTNOLMCSI22 22 slot desk top (Sh. WI 44 Ibs.) 

Price 

$737.00 
$881 .00 

BTNOUM12 12 slot rack mount (Sh. Wl38 Ibs.) $879.00 
BTNOlRM22 22 slot rack mount (Sh. WI 46 Ibs.) $1038.00 

12 SLOT MICRoFRAME WITH 
CUTOUTS FOR THREE 5%" DRIVES 

This MICRDFRAME is lor applications where space is a limitation. The 
power supply supports the S'1 00 bus. and three lIoppy or Winchester disk 
drives. Each power supply output lor the drives are ±5V @l 4A, and +1 2V 
@l 8A The S-100 supply provides + 8V @l 15A and ±1 6V @l ' 2A 

BTNDlTF12 12 slot desk top (Sh. WI. 41 Ibs.) $98D.00 
BTNDlRF12 12 slo t rack mount (Sh. WI. 46 Ibs.) $1053.00 

8" DISK DRIVE ENCLOSURE 
The power supply 01 this enclosure has the capability todrive4 hall-height 
lIappy disk drives. 2 Winchester hard disk drives, ar a combination 01 2 
hall-height lIoppies and a Winchester drive in the same cabinel Power 
supply outputs are + 5V @l 7A. -5V@l 3A ±12V @l 4Aand+24V @l 8A. 

BTNDLDDE8 Desk top disk enclosure (45 Ibs.) $910.00 
BTNDlOOEIR Rack mount disk enclosure (45 Ibs.) $1015.00 

ffIJ'N ' .. ERNATIONAL tNSTRUMENTATION, INC. 

THIN 
THREE 
8" 
DRIVE 
CABINET 

_ Supports 3 hall· high 8" disk drives - 5V @l 6A -5V @l IA. 24 V @l 6A 
- One AC power connector lor ane lull size drive _ 5V output over-valt­
age prOlec ted • Optional disk environmental monitor is available to 
monitor and alarm you to internal temperature reaching dangerous levels 
Plrt N.. US! Price SAlE PRICE 

BTIlIUOEm $495.00 $375.00 
WITN 0111 ENVIRONMENTAL MONITOR: 

BnUUOETTTEM $584.95 $425.00 

DUAL QUME 8/1 FLOPPY DPJVE, 
CABINET, DMA 5-100 . 
CONTROLLERr $1595.00 AN D CP I M® . BTPQBBBTSTS208 (Shipped freight collect) 

From 
(COmpupro' ) 

ABSOlUTELf THE MOST COST EFFECTIVE 
DISK SUBSymM EVER OFFERED 
BY PRIORIn OlliE ElECTRONICS 

- 2 Double SIded 8 au ME OT8 dIsk drIVes 

: g~~ ~.~fP~/~~¥~~~[t~~~~~~~ gfJ~ 1~~~~~ 1 mm:p 

• Cabinetincludes power supply & internal data cable , 8BTCPlUI 
• External data cable included . , I'8csoseos 

YOU SAVE 
$1419.7711 

Us! Price 
$1325.18 

85.18 
175.18 
18.77 

$3014.77 

12BK RAM 21 
• Fully static design uses less power than dynamics 

12 MHz 
SUPER SALE PRICE: 

8650.00 
EACH, WHEN YOU BUY 2 OR MORE 

(l.2A typical) 
• 24 bit extended addressing 
• 8 or 16 bit data 
• 16K window deselect 
• Switch selectable PHANTOM disable 
• Fully DMA compatible 
• Assembled and Tested 

BTGBTRAM21 LIST PRICE: $1295.00 8695.00 Each 

64K 10MHz LOW POWER S-100 IEEE/STATIC RAMS 
RAM 17 RAM 16 

641 8 BIT I 24 BIT ADDRESS 641 8 or 321 16 BIT I 24 BIT ADDRESS 

BT''$299:oo'OO 'I "''$325:0;;°00 
MasterCard PRIORITY LECTRONICS 

91b1 Deenng Ave •. Chotswor tho CA 91311 

Te2~t~!'-M12Lc~J~~ o~~~P~d~~~:~!.~~d;'h~s~tN~~M~~&lE~H~o?n9!'~~jut~HtP' 
PING & HANDliNG 01$3.00 for the first 3 lbs. plus 40¢ lor each additional pound. Orders aver SO Ibs. sent freight coll ect Just in case, include your phone number. Prices 
subject to change without notice. We will do our best to maintain prices through August. 1983. Many quantities are limited. Sorry. M rainchecks. no relundsor exchang· 
es on sale merchandise. Credit Card orders will be charged appropriate freight. Sate prices for prepaid orders onty. We are nol responsibte for typograpical errors. 

Circle 322 on I card. 

RETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 



SIEMENS FDD100-8 
8" FLOPPY DISK DRIVE 
SINGLE SIDED, DOUBLE DENSITY 

SHUGART 801 R COMPATIBLE 

90 DAY WARRANTYI 
ONCE AGAIN, YOU RECEIVE THE 
DENEFIT OF OUR vn.;,~",..u.II."'" 
PURCHASING 
POWER! 

$175. each 
CALL lor 10+ 

OEM INQUIRIES INVITED 
(Include $7.00 per drive for shipping) 

BTSIEFDDI D08 

ORDER NOW AND SAVE! 

BTCCS2422A 
BTSIEFDDIOD8 
BTIIIFDE002 

S-100 Disk Controller with CP/M 2.2'" 
Siemens Double Density 8" drive 
Dual Horizontal Cabinet 
with Power Supply 
and Data Cable 

SA VE $43.95!! 

$975.00 
Iinciude $30.00 for shipping) 

I $338.00 
2 $350.00 
I $295.00 

I $ 35.00 

$1018.95 

DON'T 
MISS OUT! 

Order ND. 
BTPOBSfESUBt 

DISK DRIVES 
TANDON 5114" HAPJ) DISK 

BTTNOTI501 1 platter 6 Mbyte (Sh. Wl 9 Ibs) 
BTTNOTI502 2 platter 12 Mbyte (Sh. Wl 9 Ibs.) 
BTTNOTI503 3 platter 19 Mbyte (Sh. Wl 9 Ibs.) 

$749.00 
$895.00 

$1049.00 

DUAL HAPJ) DISK ENCLOSURE 
For above drives $395.00 

TANDON 5114" 
1 Sided48 TPI $225.00 2 FOR $195.0Ueach 
2 Sided48TPI $260.00 2 FOR $235.00each 
1 Sided96TPI $275.00 2FOR$250.00 each 

BTTNOTll0D4 2 Sided 96 TPI $390.00 2 FOR $365.00 each 
(Shipping W.fghts Dn Ibm 1I ... s: 5 fbi. IIchl 

MPI 51/4" FULL HEIGHT 
1 Sided 4 8 TPI 
2 Sided 48 TPI 
1 Sided 96 TPI 
2 Sided 96 TPI 

$200.00 
$270.00 
$275.00 
$400.00 

to Replace with an "M" fOl' the MPI style bezel, or with an "S" lor Shugart style 
bezel. (Shipping Weight. 5 lb.) 

MPI 5114" HALF HEIGHT 
1 Sided 48 TPI (Sh. Wl 4 Ibs.) $260.00 

BTMPl502 2 Sided 48 TPI (Sh. Wl 4 Ibs.) $300.00 
BTMPl901 1 Sided 96 TPI f.Sh. Wl 4 Ibs.) $300.00 
BTMPl902 2 Sided 96 TPI (Sh. Wl 4 lb •. ) $355.00 

SHUGART 8" FULL HEIGHT 
$369.00 

QUME 8" FULL HEIGHT 
$480.00 

2 FOR $480.00 ell. 

MITSUDISHI 8" FULL HEIGHT 
BTIITI289483B 2 sided (18 Ibs.) $380.00 

MPI 8" FULL HEIGHT 
BTIPI418 t sided (t t Ibs.) $380.00 
BTMPI42S 2 sided (t 1 Ibs) $460.00 

MPI 8" DUAL HALF HEIGHT 
(SAME SIZE AS ONE FUll HEIGHn 

BTMP1410 1 sided (22 Ibs.) $760.00 
BTMPI420 2 sided (22 Ibs) $870.00 

TANDON 8" HALF HEIGHT 
BTTNOTM8481 1 sided (9 Ibs) 

BTTNOTM8482 2 sided (9 Ibs.) 

$395.00 
2 FOR $375.00 II. 

$495.00 
2 FOR 475.00 '". 

MPI 8" HALF HEIGHT 1------------------,,----------------....... BTMPI41M 1 sided (II Ibs) $380.00 
$460.00 

OUR FINEST DUAL 8" 
DISK DRIVE CABINET! 
/~ 

FEATURES: 
• Positive pressure forced air cooling for reliable disk drive operation 
• AC input via 3 wire 7 fool international cord/socket set 
• AC input EMI filtered to six amps to help prevent disk crashes due to 

power spikes and line noise 
• 14 gauge main chassis 
• Integral power supply with SV @l 6N-SV @l 1 N24V @l 6A 
• Oouble-sided cus!om PC power board and supply 
• Each DC supply and AC separately fused 
Pa~ No. Usl Pric. 0.111. frl."'_ 
BTllIUOEDD4 (Sh. WI. 40 Ibs.) $495.00 $349.UU 
With augmented power supply to handle Tandon Slimline, or Winch.ster 
disk drives. Includes the disk environment monitor. 
BTIIIUOEDD4AUG (Sh Wt. 40 lb •. ) $733.00 $625.00 

~m~Di~ic1~onn~n\~o~~orb~, cool. reliablis"li.gaJiOIt$395.00 

by 
. -.. MORROW f] 

COMPLETE WITH S-100 
CONTROLLER, CP/M 2.2'" 
ND MICROSOFT BASIC VS.2 

Pari No. Description Ult Price Our Price 

BTIOSM20S 20 Mbyte 8" 54495.00 $3250.00 
(Shipping Weights' M20' 37 Ibs.: M26 (3 boxes)' 8. 26. & 45 Ibs. each) 

ADD-ON DRIVES 
(Does not include softwllre lind controller, 

BTMOSA8Ml0 10 Mbyte 8" $2795.00 $2050.00 
BTMOSA14M26 26 Mbytc 14" $3495.00 $2675.110 

(Shipping Weights· MIO. 37 Ibs. M26. f2 boxes)' 26. & 45 Ibs eachl 

BTMPI421 2 sided (11 Ibs.) 

5114" DRIVE CADINm 
DTJIAA1C5 Single SV," Cabinet (5 lb •. ) 
BTJMR2C5 DualSV- " Cabinet (9 lb •. ) 
BTJMR2C5C JMR2CS w/internal data cable (9 Ibs.) 

DUAL 8" HALF HEIGHT 
FLOPPY CABINET 
• 24V @l 4A, 5V @l 3A 1=1+1 

-SV @l 800ma UlJ 
• Fan cooled 
• Socketed power connections 
• All . 

$69.00 
$89.00 
599.00 

DUY THE CADINET 6 DRIVES AND $AVE! 
With 2 landon Thinlines 

BTPOBIllTNOI Cabinetw/2TNOTM8481 - 1 sided(30Ibs.) $ 885.00 
Cabinet w/2 TNOTM8482 - 2 sided (30 Ibs.) $1' 15.00 

With 2 MPI Slimlines 
w/2 MPI41 M - 1 sided (30 I 

I.TI.ii.iii;';;"i. Cabinet w/2 MPI4 2M - 2 sided (30 I 

RETAIL STORE PHONE NUMDERS: (Chatsworth:) (21~) 709-5464 - (IRVINE:) (714) 660-1411 
" 1 ..... 1_ ~1'lI'l .... ... I ........ , 01 .... .... ~ .. 1"4 



APPLE II/lie DISK DRIVES 
Drive. Cartridges. DMA Controller. Cabinel and Power Supply 

FULL Y APPLE II COMPATIBLE 

ADD-ON DRIVE 
BlYIS3101 (Shipping Weigh I 6 Ibs) $229.00 

DISK DRIVE WITH CONTROLLER 
BlYIS3111 (Shipping Weight 7 lbs) $289.00 
BTVISAFDC Apple II Drive Conlroller $ 79.00 

COEX 
80 FIT • J DOT _________ _ ~" MATRIX 

--- -- PRINTER 
BTCOX80FT Parallel Inlertace 80 cps (21 Ibs.) 
BTCOXBOFTSER Se;ial Intertace 80 cps (21 Ibs.) 
BTCOXAPLINTP Apple II Paral lel Intertace (t lb.) 

$289.00 
$289.00 

$49,95 

• 64 K RAM Expandable 
to 256K 

• One RS232 Serial Port 
• One Parallel Prinler Port 

B"I8025865 List Price: $595.00 

ANNIVERSARY SALE PRICE: 

$329.00 
---- -"' M ----- - ---- ---- - ---..:.....:...:~=::. --_ .-

PERSONAL COMPUTER RAM CAPJ) 
~ POPULATED IN 64K. 256K. Dr 576K 

• Runs at full speed with 64K $219.00 
no wait states BTYI8057664 List Price: $379.00 

• Parity can be disabled SAVE $160.00!! 
at User's option 

• On board parity bit on 256K $489.00 
t---~----------------t each Byte 8TYl80576256 List Price: $789.00 

~@If~l GEMINI 10 6 15 • Fully expanded, a full SAVE $320 00" 
...,..ron"n 576 KB on one card • •• 

BTGEM10X 120 cps Parallel In!. 80 col. (20 Ibs.) $319.00. One beard fill s entire 576K $849.00 
BTGEM15 100 cps Parallellnt 132 col. (26 Ibs.) $459,00 . RAM dd 
BTGEMSERINT Serial inlertace card lor $85,00 primary a ress 8TYl80576576 Lisl Price: $1299.00 

and GEM15 space available $ " 
I-----..;::;;;:.;.;;.:;;.;:;;;:~;;.;.;;.:..:....;;:...----.. 0 Full Vista 120 Day SAVE 450.00 •• 

,\XIOM CORPORATION 

BTAXMGP100A 30 cps 8 col. dot malrix (t 1 Ibs.) 

OKIDATA 
BTOKtOAT82AT TRACTOR INCLUDED (25 Ibs.) 
BTOKtOAT63AT TRACTOR IN CLU DED (35 Ibs.) 
8TOKtOATV2AP OKIDATA 92A Parallel (25 Ibs.) 
BTOltDATV2AS OKIDATA92A Serial (25 Ibs.) 
BTOKtOATV2AT OKIDATA92A Tractor (2 Ibs.) 
BTOKtDATV3AP OKIDATA93A parallel (35 Ibs.) 
BTOltOATV3AS OKIDATA93A Serial (35 Ibs.) 

$229.00 

$449.00 
$729.00 
$480.00 
$599.00 
$ 79.95 
$830.00 
$995.00 

MANNESMANN TALLY 
LETTER QUALITY DOT MATRIX PRINTER 

• 160 cps • Tractor and lriction leed 
• 40 cps (Letter qualitv) • "Bullet-Proof' cast Ira me 
• Serial & Parallellntertace with metal cabinet 
• Double wide characlers 

BTIALMT160L t 60 cps 80 col (21 Ibs.) $569.00 
$784.00 BTIALMT180L i60 cps 132 col. (28 Ibs.) 

Warranty 
• Available with 256K & 576K boards only ISh. WI. 6 Ibs.1 

(IBM is a trademark of International Business Machines) 

- - S 
~~) P~~'TY! 
FEATURES: pE 

LIFETIME Y' 
WARRANT. 

• Includes reinforcement ring • Write protect wi th tabs 
• 100% Surtace tested • Lifetime warran ty! 

SINGLE SIDED 
40 TRACKS - 1 BOX 

DOUBLE DENSITY OF 10: $ 25.00 
ORDERING INFORMATtON 
BTUlT51401 Solt Sector 
BTUlT514tO t o Sector 
BTULT51416 16 Sector 

Bo:ES: $ 40.00 

$180.00 
10 

BOXES: 
BTULT52401 Solt sector. 40 track, 2 sided 
BTULT52410 to sector. 40 track, 2 sided 
BTULT52416 16 sector. 40 track. 2 sided 

1 BOX OF 10 2 BOXES 10 BOXES 

Plrt No. Oescrtpflon Usl Prlu Oar Prtce 

BTTAXRGBI t 2" med. res. RGB (29 Ibs.) $399.00 
BTIAXRB83 12" high res. RGB (29 Ibs.) $699.00 
BTTAX410-ll3 Apple II RGB int. w/cable (t lb.) 
BTTAX410-80 Apple lie & 111 80 col. RGB int (1 lb.) 
BTTAXtBMRGB IBM PC~ RGB Cable (1 lb.) 
BTTAXRGBAPL Apple lie & III RGB Cable (1 lb.) 

SANYO 

$328.95 
$499.87 

$1%5.00 
$171.00 
$11.00 
$19,00 

BTSYOIMC7013 t3" NTSC w/sound (35 Ibs.) $650.00 $349.00 
BTSYODM6113 13" RGB (35 Ibs.) S795.00 $499.00 
BTSYOAJM255 25" RGB/NTSC S795.00 $899.00 

(25" Monitor shipped Ir"ght col lect) 
BTSYOOM8112CX t2" green (24 Ibs.) $260.00 

SERIES 10 PROGRAMMABLE CALCULATORS 
Part No. Ollcrtpflan Usl PrIce Our PrlCI 

BT H~10C Scientitic $ 70.00 $59.00 
BT H~11C Adv. scientitic $ 90.00 $79.00 
BT H~12C Adv. tinancial $120.00 $99.00 
BT H~15C Adv. sci. w/matrix $120.00 $99.00 
BT H~16C Digi tal & Computer science $120.00 $99.00 

(Shipping Weights on above calculators: 3 Ibs. each) 

HP-41 C/C' HANDHELD COMPUTER SYSTEM 
BT HP-4tC Handheld compuler $195.00 $159.00 
BT HP-4ICr Handheld computer $275.00 $219.00 

w/5x the memory 
BT HP82104A Card reader S195.00 $159.00 
BT HP82153A Optical Wand $125.00 $ 99.00 
BT HP82161A Cassette drive 5450.00 $349.00 
BT HP82182A Thermal Printer $450.00 $349.00 
BT HP82183A Video Intertace $225.00 $179.00 

(Shipping Weights on above items: 5 Ibs. e.::ch) 

ENHANCEMENT MODULES: 
BT HP82180A HP-IL module $125.00 $95.00 
BT HP82170A Quad RAM module $ 75.00 $59.00 
BT HP82110A Extended tunctionsl $ 75.00 $59.00 

memory module 
BT HP82181A Ext. memory module $ 75.00 $59.00 
BT HP82182A Time module $ 75.00 $59.00 

(Shipping Weights on above items: 1 lb. each) 

HP-75C PORTABLE COMPUTER 
BT HP-75C (Sh. Wl 9 Ibs.) List Price: $995.00$795.00 

ACCESSORIES FOR HP-75C 
BT HP00075-15014 VisiCalc· RDM lor HP-75C $195.00 
BT HPOD075-15018 Text tormatter 10; HP-75C $ 85.00 
BT HPOD075-15012 Surveying Pac lor HP-75C $2115.00 
BT HP00075-15015 Math Pac lor HP-75C $145.00 

$35.00 $60.00 $280 Oil BT HPOD075-15035 Data CommunicatIOns Pac lor HP-75C$145,00 
• BT HPOD075-13018 Graphics solutIOns book $ 45.00 

(Shipping weights for above Items 1 Ib each) 

~---------------------=- PRIORITY ONE ELECTRONICS _ 
- 'ilblDeertng AveoCho tswor lh.CA 9131 1 - . . 

QUME LETTER OUALITY 
PRINTER 

BTQMES945 45 cps Sprint 9 (4 9 Ibs.) $1789.00 
BTQMES955 55 cps Spring 9 (49 Ibs.) $2195.00 
BTQMESl1411 40 cps Sprint II (45 Ibs.) $1389.00 
BTOMES11 RS232 RS232 Module tor Sprint 1 t (3 Ibs.) $ 99.00 
BTOMES11 CENT Centronics paralle l lor Sprinl I t (3 Ibs.) $ 99.00 
fJl0MES1I11EE488 IEEE486 Module lor Sprint t t (3 lb.) $ 99.00 
BTOMESl1 IBM IBM module lor Sprint 11 (3 Ibs.) $ 99.00 
BTOMEBOT Bi-Directional Tractor (9 Ibs.) $ 349.00 
6TOMEWB Wire basket (2 Ibs.) $ 85.00 
BTOMECSF Cut Sheet Feeder (20 Ibs.) $ 849 ,00 

T"m?u~!~cT2Lc~e!~n~y ~!~? F~~2~~~~d~nt s-ad~ t!'raxHJ'N~Efa ~~~ Sr5~~;C~d~ M~N~MU"I 
SHIPPING & HAN DLING 01 SJ 00 lor the firs t Jibs. plus 40: for each additional pound. Orders over 50 Ibs. sent freight collect. Just in case, please include your 
phone number. Prices subjec t to change without notice. We will do our best to maintain prices through August. 1983. Credit Card orders will be charged appror ia te 
Ireight. Sa te prices for prepaid orders on ly Wf! :! fP. flot r ef:~ollsible lor typographical errors. Circ le 322 on inquiry card , 

I\ETAiL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (IRVINE:) (714) 660-1411 



SUPER DMM SALE! 
~!;i~~g.~J 

• 
AUTO RANGING 
3% DIGIT LCD 

"'"' 
flo>,~,jI .... ~\ 

• Eight measurement functions 
wilh auto ranging. Data hold 
feature. Continuity beeper. 
Temperature measurements (ex­
cept HI1VR3550) • . 5 to .1% 
accuracy . 10M inpul imped­
ance • 250V overload protec­
tion on aU resistance fun ctions 
• 1100 VDC or 850 VAC over-
load protection on volt scales 

Plrt No. Desc,lptlon (Sh. WI. 2 Ibs.) Ust Prlce Du, Prlce 

BTHfTlR3550 .5% Autoranging DMM 
BTHITYR3525 .25% with lemp 
BTHfTlR3510 .t% with lemp 
BTHIT87D3 Soft carrying case 

$127.00 $105.00 
$157.00 $130.00 
$187.00 $160.00 

$15.00 

IFLUKEI 

BTflU8D22B Handheld DMM .25% Accuracy 
BTfLU8D21B Handheld DMM .5% Accuracy w/cond. 
BTflU8020B Handheld DMM .1% Accuracy 
BTflU8D24B Handheld DMM .1% Accuracy, Pk. & Hold 

(Shipping Weigh Is on above items: 2 Ibs. each) 
BTflU8010A lOA Tru RMS Bench DMM (6 Ibs.) 
BTflU8DIOAOI FLU8010A w/battery (6 Ibs) 
BTfLU8012A Low Ohms Tru-RMS Bench (6 Ibs.) 
BTflU8012AOI FLU8012A w/battery (6 Ibs) 
BTflU808DA 4 'hDigil DMM w/Frequency Counler (2Ibs.) 
BTflU8082A 4.5 digit Handheld DMM (2 Ibs.) 
BTflU8050A 4.5 digil Tru-RMS Bench DMM (6 Ibs.) 
BJJlU8050AOI FLU8050A w/battery (6 Ibs.) 

$144.00 
$159.00 
$194,00 
$249.00 

$259.00 
$299.00 
$339.00 
$379.00 
$341.00 
$279.00 
$389.00 
$439.00 

BTfLUCOO" Soft carrying case (SIO.OO) 1¢ 

1~i=I'IIIIi1 
811THI30 3.5 digit .5% Accuracy handheld DMM 
811TH131 3.5 digit .25% Accuracy handheld DMM 
B1ITHI28 3.5 digit handheld DMM w/beeper 
811TH132C 3.5 digil handheld OMM wllhermomeler(Cenl.) 
811TH132F 3.5 digil handheld OMM w/lhermomeler (Far.) 
B1ITHI35 4'12 digil handheld DMM 

(Shipping Weighls for above items: 2 Ibs. each) 
811TH189 3.5 digil bench LCD DMM 
B1ITH178 4.5 digil bench LCD DMM 
B1ITHI79A 4.5 digil bench LED DMM 
B1I1HJ9J1910 5.5 digil bench DMM 
811TH1911920 5.5 digit bench true RMS 

(Shipping Weights for above items: 6 Ibs. each) 

$129.00 
$\39.00 
$139.00 
$199.00 
$209.00 
$230.00 

$189.00 
$299.00 
$359.00 
$870.00 
$940.00 

B1I1H1304" Soft carrying case ($10.00) 1 ¢ 

BUY A SOFT CARRYING CASE FOR 1 ¢ 
·Wlth the purchase 01 an, Fluke or Keithly Handheld DMMI 

Plrt No. Descrlptlon Ust Prlce SALE PRICE 

81USRADIA1212A 1200 baud Aulo Orig/Answer $599.00 t95.00 
8TUSRPASSWORD 1200 baud Auto Orig/Answer $449.00 379.00 
8TUSRTELPAC8 Password Comm. Software 8" CP/M 79.00 
BTUSRTELPAC5A Password Comm. Software 5'/," Apple 79.00 
BTUSRMLNK300 Micro link 300 Baud $179.00 159.00 
BTUSRMLNKI200 Micro link 1200 Baud $449.00 369.00 
BTUSRALNK300 AUIO link 300 Baud $219.00 175.00 
BTUSRALNKI200 AulO Link 1200 Baud $499.00 399.00 

(Shipping Weights on above items: 4 Ibs. each) 
SEE PAGE 30 OF THIS MONTH'S BYTE 

FOR MORE INFORMATION 

BTDCH0400P 
BTDCHD2DDP 
BTDCHD300P 
BTDCH0100P 
BTDCHOOOOP 

1200 BAUD 
AUTO OIAL 

D.C. HAYES 
1200 Baud Smartmodem 
300 Baud Smart modem 
Chronograph 
MicroModem 100 
MicroModem II 

i 

5695.00 1514.95 
$279.00 229.00 
$249.00 199.00 
$399.00 349.00 
$379.00 299.00 

RlXON 

DIRECT CONNECT MODEMS WITH 10 NUMBER MEMORY 
BTRIXR212A 1200 Baud StandAlone unit $495.00 f75.00 
BTRIXPC212A 1200 IBM PC~ modemI2 Ibs.) $495.00 75.00 
BTRIXPCCOMI IBM PC'· Modem Software II lb.) 89.00 
BTPD8RIXIBM IBM Modem & Software Together(3Ibs.) 539.00 

SEE PAGE 445 OF THE JUL Y ISSUE OF BYTE 
FOR MORE INFORMA TION 

MURA DIRECT CONNECT MODEM 
$79.00 
o . 300 BAUO 
MURA MM·100 
• 0 - 300 Baud 
• RS232C inlerface 
• Full duplex 
• Carrier detect indicator 
• Bell 103 compatible 
• Low voltage 
• Originate/Answer switch selec table Ust Prlc. Ou, Prlc. 

BTMURMMIOO 0 - 300 baud modem 12 Ibs.) S99.95 $79.00 
BTCNDRS2328F RS232 cable S19,95 

TERMINALS 
VISUAL 50 

Black & White 12" $695.00 (41Ibs.) $625.00 
Green Screen 12" $770.00 (41Ibs.) $655.00 

FEATURE COMPARISON CHART 
mUll MllItH •• AOOS l .. , Tllilld .. 

so E,,nt 1I,.,,1It "'11" 910 
AO.5 

Tilt & Swivel YES ID NO MD ID 
Oelached Keyboard YES 10 YES 10 NO 
N-Key Rollover YES NO YES NO ID 
Audible Key Click YES YES ID 10 ID 
Menu Sel-Up Mode YES 10 NO NO 10 
Status line YES 10 NO ID NO 
Full 5 AUribute 

Seleclion YES NO 10 NO YES 
Smoolh Scroll YES NO 10 NO NO 
line Drawing 

Character Set YES NO NO 10 NO 
Block MOOe YES YES NO 10 YES 
InserVOefete line YES YES 10 NO YES 
Bi-0 ireclional 

Aux. Port YES YES NO YES NO 
Columnar Tabbing YES YES NO NO YES 
Independent RCVI 

TX Rates YES NO NO ID NO 
Answerback User 

Programmable YES NO NO OPT NO 

VISUAL 55 (, 330 
Same as above with additional insert/delete character, 12 uer program-
mable lunction keys, selectable scrolling region. programmable message 
Iraming codes. and Hazelline 1510 compalibility. 

BTYS155GN Green screen 12" ISh. WI. 4 t Ibs.) $889.00 
BTYSI.330GN Green 12" CRT (Sh. Wl41 Ibs.) $1200.00 S8n.00 
BTYS133014GN Green 14" CRT (Sh. WI. 41 Ibs.) $1250.00 $1149.00 

TELEVIDEO 

.J . ----BTPDBn¥1252P w/2nd page memory kit FREE (A$95.00 Value) $721.00 
BTPDBTW9S04P w/2nd, 3rcl. & 41h page memory kit FREE $121.00 

(A 285.00 Value) above items: 37 Ibs. ea 
BTTU910 80 col. terminal (Sh. WI. 37 Ibs.) $558.85 
BTTU970 14" 80/132 col. terminal (Sh. Wl40 Ibs.) $1018.00 

LlOERTY ELECTRONICS 
BnlBFSO Freedom 50 ISh. Wl 30 Ibs) $599.00 $474,00 

ADDS 
BTADDWWPR Viewpcint 3A+ (30 Ibs.) $695.00 $575.00 

BTOMEt02 
BTOMEI02AM 
BTOMEID3 
BTOMEI09 
BTOMEt08AM 

QUME 

-----
80 Column Green (Sh. WI. 30 Ibs.) 
80 Column Amber (Sh. WI. 30 Ibs.l 
80/132 Column Green (Sh. WI. 30 Ibs I 
22 function key, 80 w! Green (30 Ibs I 
22 function key. 80 col Amber r:\O Ihs , 

S550,00 
S585.00 
S765.00 
8749.00 
576500 

RnAIL STORE PHONE NUMDERS: (Chotsworth:) (213) 709-5464 - (IRVINE:) (714) 660-1411 



"'".Ufff Tr CJN£ IS NUMBER 1! 

5-100 PLUGDOARDS 
PART ND. DESCRIPTIDN 1-4 5-9 111-24 
BTPGBPIDDI 5- 100 Bare Board $15.95 $13.95 $11.95 
BTP6BPIDD2 5- 100 Horizonlal Busses $22.95 $19.95 $17 .95 
BTPGBPIDD3 5-100 Verlical Busses $22.95 $19.95 $17.95 
BTPGBPIOD4 5-100 Pads Per Hole $23.95 $20.95 $18.95 

APPLE PLUGOOAJU)S 
BTP6BP5001 Apple bare board $15.95 $13.95 $11.95 
BTP6BP5002 Apple horizonlal busses $22.95 $19.95 $18.95 
BTPGBP50D4 Apple pads per hole $23.95 $20.95 $18.95 

UNIVERSAL PLUGDOAJU)S 
4.5" x 6.5" or 9.6" edge conneclor as indicaled lor .3" . .4" . . 6" .. 9" dips . 
Accommodales .1" IOC conneclors al top 01 board. 
BTPGBP4411 4.5"x6" 22144.156" bare board $ US $ 1.95 $ 7.85 
BTPGBP4413 4.5"x6" 22144.156" 2 holes per $13.95 $12.50 $11.50 

pad vertical busses 
BTPGBP4414 4 5"x6" 22144 .156" pad per hole $14,95 $13.50 $1 2.50 
BT'58P4421 4.5"x9.6" 22/44.156" bareboard $1D.95 $ 9.95 $ 8.15 
BTP6BP4423 4 5"x9.6" 22144 156" 2 holes $14,95 $13.50 $12.50 

per pad vertical busses 
BTPGBP4424 4 5"9.6" 22144.156" pad per hole $15.95 $14.50 $13.50 
BTP6BI'5811 4.5"x6" 28156 .125 STD barebrd $11.85 $10.95 $ 9.95 
BT'6B1'5813 4.5"x6" 28156 125 STD 2 holes $15.95 $IUO $13.50 

per pad vertical busses 
BTPGBI'5814 4 5"x6" 28156 .125 STD pdlhol, SI8.95 $15.50 $14.50 
BTP6BPl211 4.5"x6" 36172.1" bareboard $ 9,85 $ 8.95 $ 1.95 
BTPGBPl213 4 5"x6" 3617<.1" 2 holes per $13.95 $12.50 SI1.50 

pad vertical busses 
BTPGBPl214 4 5"x6" 36172.1" pad per hoi, $14,95 $13.50 $1 2.50 
BTP6BPl221 4.5"x86" 36172.1" bareboard $1 U5 $ 9.95 $ 8.95 
BTP6BPl223 4 5"x9.6" 36172.1" 2 holes per $14,95 $13.50 $12.50 

pad vertical bUSSeS 
BTP6BPl224 4 5"x9.6" 36i72.1 " pad per hole $15.95 S14.50 $13.50 

VECTOR IDM pc'. PLUGDOAJU)S 
4.2" x 13.325" FR4 drilled & plated holes 3t/62 coni acts on .1 centers 
complete With card guide and mounting bracket that accepts " 0" 
connectors. 
PART ND. DESCRIPTION 1·5 8·24 25+ 

BTYCT46 I 3 IBM 3 holes per pad with $39.00 $35.ID $31.2D 
horiz. busses I/soidellng 
44 16 pin dip capacity 

BTYCT4813·1 IBM bare board 84 16 $28.95 $24.28 $21.58 
pin dips 

8TYCT4813-2 IBM hOllzontal busses lor $38.95 $33.25 $29.58 
wife wrap 55 16 pin dip 
capacity 

IDC HEADER CONNECTORS 

RIGHT ANGLE SOLDERTAIL GOLD HEADER 
1" Snacmg. Mounts on PC Board & Males with IOC Socket above, 

ND. DF PRICE 
Part No. PINS 1-9 111-24 25-99 I DII-249 2SO-999 

BTlDCRAHIDST 5110 1.20 I.1D 1.00 .10 .85 
BTIDCRAH2DST 10/20 1.90 1.8D 1.20 1.00 .85 
BTIDCRAH26ST 13/26 2.25 2.00 1.55 1.25 I.D5 
BTIDCRAH34ST 17/34 2.95 2.8D 2.D5 I.7D 1.45 
BTIDCRAH4DST 20/40 3.6D 3.00 2.40 2.00 1.70 
BTIDCRAH50ST 25/50 4.30 3.10 3.00 2.SO 2.ID 

RIGHT ANGLE WIRE WRAP GOLD HEADER 
BTIDCRAHIOWW 5110 2.60 2.35 2.10 1.80 1.50 
BTIDCRAH2DWW 10/20 4.00 3.50 2.75 2.20 1.80 
BTIDCRAH28WW 13/26 5.110 4.30 3.SO 2.90 2.40 
BTIDCRAH34WW 17/34 5.95 5.00 4.15 3.20 2.70 
BTIDCRAH40WW 20/40 7.00 6.00 4.90 4.00 3.40 
BTIDCRAH50WW 25/50 7.95 8.50 5.90 5.00 4.DO 

CALL FOR STRAIGHT HEADERS NOT LISTED 

~ TEXAS INSTRUMENTS 

16 PIN Oty TIN 
TIN DIP 
SOLDERTAI 
SOCKETS 

50 BtiTISI5lP 

ISIt WI. 4 oll $ B.OO 
1000 

ISh WI.4IbSI $ 60.00 
4500 

ISh. WI. 15IbSI $225.00 

RS232 and "0" SUD-MINIATURE 
CONNECTORS 

• • • • • •••••• .. ... ..... . 
P=Plug. Male Type - S= Socket. Female Type 

No. 01 PRICE 100· 250-
Part Ho. PI.I 1-9 111-24 25-99 249 999 100+ 

BTCHOOE9P 9 $2.00 $1.80 $1.45 $1.35 $1.25 $1.05 
BTCNOOE9S 9 $2.75 $2.40 $2.05 $1.85 $1.75 $1.80 
ETCNOOAI5P IS $2.80 $2.30 $2.00 $1.80 $1.70 $1.55 
B7CNOOAI5S 15 $3.40 $3.00 $2.70 $2.50 $2.30 $2.15 
BTCNDDB25P 25 $2.75 $2.50 $2.25 $1.95 $1.80 $1.35 
BTCNDDB25S 25 $4.00 $3.50 $3.25 $3.00 $2.50 $2.25 
BTCNOOC37P 37 $4.50 $4.00 $3.80 $3.30 $3.05 $2.80 
BTCNDOC37S 37 $6.00 $5.40 $4.80 $4.30 $4.00 $3.70 
BTCNDOD50P 50 $5.95 $5.35 $4.75 $4.25 $3.95 $3.80 
BTCNDDD50S 50 $7.95 $7.20 $8.50 $8.00 $5.75 $5.50 

"0" CONNECTOR HOODS 

• 2 pc. Grey - Slyl. A 2 pc Black · Slyl, B 1 pc. Grey - Slyl. C 

PI •• / 100- 2511-
Part H •• tlyl, 1-9 111-24 25-99 249 999 1000+ 

BTCNDOE9C 9A $1.50 $1.25 $1.10 $1.0D $ .90 $ .BO 
BTCNDOAI5C 15A $1.50 $1.25 $I.ID $1.00 $ .9D $ .80 
BTCHOP25H 25A $1.50 $1.25 $1.10 $1.00 $ .90 $ .80 
BTCNDOB51226 25B $1.75 $1.50 $1.35 $1.20 $1.10 $ .95 
BTCNDOB51212 25C $1.55 $1.40 $1.25 $1.15 $1.05 $ .90 
BTCHODC37C 37A $1.75 $1.50 $1.35 $1.20 $1.10 $ .95 
BTCNOODSOC 50A $2.00 $1.75 $1.50 $1.30 $1.1 5 $1.00 
BTCN0020418 Hrdware $1.00 $ .10 $ .7D $ .60 $ .50 $ .40 

set 2/Pr 

CENTRONICS/EPSON PRINTER CONNECTORS 
BTCN05730380 Solder $9.00 $7.50 $8.00 $5.25 $4.50 
BTlOC5730380 IOC $9.95 $9.00 $8.00 $7.00 $6.00 

IDC INSULATION DISPLACEMENT 
D-SUDMINIATURE CONNECTORS 

P=Plug. Male Type - S= Sockct. Female Type - C=Cover Hood 

BTiOC0B25P 25 6.00 5.40 4.BO 4.00 3.00 
BTIDCOB25S 25 8.80 8.00 5.20 4.SO 3.SO 
BTIOCDB25C 25 1.60 1.50 1.35 1.20 1.10 

PLEASE CAU FOR IOC "0" CONNECTORS NOT LISTED 

IDC SOCKET CONNECTORS 

PRICE 
PART NO. 1-9 111-24 25-99 100·249 250-999 

BTiOCIOSKT Si lO 1.90 1.70 1.50 1.25 1.00 
BTlOC20SKT 10/20 2.75 2.50 1.85 1.80 1.30 
BTlOC28SKT 13/26 3.SO 3.20 2.40 2.00 1.80 
BTIOC34SKT 17/34 4.SO 4.20 3.10 2.60 2.20 
BTlOC40SIl 20/40 5.40 5.00 3.85 3.00 2.60 
BTlOC50SKT 25/50 8.50 8.00 4.80 3.80 3.20 

IDC PLUG CONNECTORS 

10/20 4.40 4.DO 
13/26 4.50 4.10 
17/34 5.00 4.80 
2~0 L 25 ~~ 

BTlDC685010 25/50 8.50 7.SO 8.50 6.00 5.70 
CALL FOR PROTO TYPING SUPPLIES NOT LISTED 

~6JI;'OIlI.'sO. 
~.U6E.T,IIIIC. 

GOLD/TIN 3 LEVEL WIRE WRAP SOCKETS 
60LD PlATlD CONTACTS NEW! 

TlH 
PlATED 
TAILS 

SELECTIIE PlATED 
PINS THAT WIU SAlE 
YOU MONEY BY 
HariNG GOLD ONLY 
WHEr.F tT CDUNTSI 

PRICE 
STANDARD 111-24 1011-249 

PUT NO. PINS PCI6E. EACH 25-99 2511-999 
BTRNS08TWW 8 52 .55 NIA .45 .41 .37 
BTRNSI4TWW 14 30 .85 .55 .SO .47 .44 
BTRNSI8TWW 16 26 .75 .85 .52 .51 .48 
BTRNSI8TWW 18 23 .90 .79 .75 .70 .65 
BTRNS2DTWW 20 21 I.1D .95 .91 .87 .82 
BTRNS22TWW 22 19 1.25 1.1 5 1.05 .94 .89 
BTRNS24TWW 24 17 1.25 1.15 1.05 .98 .89 
BTRNS28TWW 28 15 1.50 1.45 1.35 1.25 1.15 
BTRNS40TWW 40 10 2.00 1.10 1.10 1.40 1.30 
• MINIMUM ORDER S1.00 per line item. To receive quantity prices beyond 
l SI Column you musl order EXACT multiples 01 STANDARD PACKAGES. 

ICU SERIES 
SOLDERTAIL 

LOW PROFILE 
D.I.P. SOCKETS 

STANDARD 111-49 1l1li-4" 1.lIII0 + 
PART NO. I'INS N6f EACH 511-" 500-9" 

BTRNSOILP 08 52 .25 N/A .10 .01 .075 .07 
BTRNSI4LP 14 30 .25 .11 .15 .14 .12 .11 
BTUSI8LP 16 26 .25 .20 .18 .18 .13 .12 
BTRUIILP 18 23 .30 .Z5 .22 .11 .15 .13 
BTUSZOLP 20 21 .30 .Z5 .23 .20 .17 .145 
8TUSZ2LP 22 19 .35 .30 .25 .22 .19 .17 
8TRNSZ4LP 24 17 .40 .35 .30 .24 .20 .18 
BTRNSZILP 28 15 .45 .40 .35 .28 .24 .21 
BTRNS40LP 40 10 .50 .45 .42 .40 .35 .31 
"MI NIMUM ORDER $1.00 per line item. To receive Quantity prices beyond 
1st column you must order EXACT mulliples 01 STANDARD PACKAGES. 

EDGECAPJ) CONNECTOR 

NO. OF PRICE 
PART HO. PIHS 1·9 111-24 25-99 1 DO'249 2SO'919 

BTIDCIOCE 5/10 3.95 3.55 3.00 2.50 2.00 
BTlDC20CE 10/20 4.35 4.00 3.30 2.SO 2.10 
BTlOC28CE 13/26 5.00 4.25 3.50 2.70 2.30 
BTIOC34CE 17/34 8.00 5.40 4.SO 3.SO 2.90 
BTIOCCOCE 20/40 8.80 8.20 5.30 4.20 3.40 
BTIOC50CE 25/50 7.25 6.80 5.90 4.90 3.90 

RIBBON CABLE 
CDLDR CODED lAMINATED CABLE FDR INSUlATiOH 

OISPlACEMEHT 28 SAUSE. 7 STRAND 

HO. OF PRICE PER SPOOL 
PART HO. COHDUCTORS 10 FI. 200 FI" 

STiOCIOCC· 10 $ 3.60 $ 80.00 
BTlOCI4CC· 14 4.75 80.00 
BTIOCI8CC· 16 5.50 90.00 
BTIOC20CC· 20 7.00 120.00 
BTIOC25CC· 25 8.50 150.00 
BTlOC28CC· 26 8.50 lSO.OO 
BTlDC34CC· 34 11.00 195.DO 
BTlDCCOCC· 40 13.00 230.00 
BTlOC5DCC· 5G 18.00 280.00 

GRAY lAMINATlO CABLE FOR INSUlATION DISPlACEMENT 
2B Gauge 7 stra.d 

I • . DF PIICE 1'(1 aNDl 
PAil I.. C.IDUCT.II 10 F1. toO Fl' 

BTlDCI06Y· 10 2.50 $38.00 
BTlOCI46Y· 14 3.50 50.00 
BTlDC186Y· 16 4.00 50.00 
BTIOC206Y· 20 4.BO 75.00 
BTIOC25ST· 25 8.DO 95.00 

[] 

BTIOC286Y· 26 8.00 95.DO 
BTIDC34GY· 34 8.30 125.00 
BTIOCCOGY· 40 10.00 150.00 
BTIOC506Y· 50 12.00 180.00 

~--------------------PRIORITY! ONE ELECTRONICS VISA 

CALL FOR PROTOTYPING 
SUPPLIES NOT LISTED 

9161 Deenng Ave •. Chotswor tho CA 91311 

Tcr~~~~ MI~~~h!~o~Cy~~c?~tFu~~~-~!s~~s ;dd ~ S!~X ~1NI~hpSI~ ~~d$~~~~~e~!I!UM 
SH IPPING & liANDU NG of $3.00 lor the firsl 3 Ibs. plus 40¢ lor each additional pound. Orders over 50 Ibs. sent fre ight collect. Just in casco please include your 
phone number Pr ices 5ubreCi iO change withou t nat Ice. We will dODur besllo maintain prices through August. 1983. Credit Card orders will be charged appropriate 
freight. Sale prices for prepaid orders orly. We are not responsible for typographica l errors. Circle 322 on i card. 

RETAIL STORE PHONE NUMDERS: (Chatsworth:) (210) 709-5464 - (IRVINE:) (714) 660-1411 



Th. APPLE PArCH 
FIX YOUR APPLE () ™ 
WITHOUT COSTLY 
REPAIR IILLS 
the PlITCH Incluftll 

- one of each of the Ie chips found in the 
Apple II' and compatibles: 32 chips in­
cluding the 6502 (excluding ROMs and 
character generator). These chips alone ex­
ceed the cost of the kit. 

- Three transistors and a chip puller. 

- Sixty page manual with full instructions for 
easy diagnosis and repair. Written by 
engineers who maintain hundreds of Apples. 

- Packaged in attractive binder with slipcover 

Even those with little or no electronic repair 
experience, can fix their Apple-, Don't wait until 
your computer is down. 

Visa and Maslercharge accepted. With checks. 
allow two weeks for delivery. Please enclose 
52.50 for shipping and handling. 

ICC 
69.95 

• DEALERS: 
INQUIRIES INVITED 

460 N. Un Iv Ave. ,411 
Provo. UT 84601 

(801) 373-1313 

Circle 495 on Inquiry card_ 

~TDK, 
The heart of your system. 

OTPK. 

o 
--Foils -~.. I 

LIFETIME WARRANTY 

Floppy Disks 
DEALERS WELCOME 

SYSTEMS PRODUCT EXCHANGE 
5515 NW. 74 Ave . • Miami. FL 33166 
(305) 885-4n4. 1-800-432-5115 FL 

Circle 498 on Inquiry card. 

TURN YOUR 
EFFORTS INTO 

$$$ 

WA1V~IID: SOI'!!WARII, Success­
ful software company seeking addi­
tional products to market. Must run 
on IBM mainframes or PCM's. Pre­
fer programmer/operations produc­
tivity aids. If you have written a pro­
gram and you need an international 
company to market it for you, send 
an abstract of the product to: 

J. Zipp 
Triangle Software 

4340 Stevens Creek Blvd. 
Suite 108 

San Jose, CA 95129 
(408) 554-8121 

Circle 500 on Inquiry card. 

MODEL 1200 RS-232 Bidirectional Data Switch 
with 3·2' Extanlion Cabin in Kit Form 

Model 1200 gives the terminal or micropro­
cessor user a second interface for a Printer, Piot­
ter , Modem. Operates at any speed, requires no 
external power, while providing 2 RS-232 inter­
faces from the terminal or microprocessor. Built 
in data cables save money . The Kit consists of 
3-RS-232 Male connectors with all pins. 
switch , cable , pre -drilled Enclosure. all neces­
SBry hardware, and assembly instructions . 
To order: Specify #1200 Kit ........ $99.50 
Assembled & Tested: Specify #1200 . $'29.00 

CALL Terminll Data Corp. 
11878 C •• kl.y Ci,cI., Rock_ill., MD 13011881 ·7855 

Circle 496 on Inquiry card. 

maxell, 
Floppy Disks 

~ 

IU 
BEST PRICES 
IN THE U.S. 

Call for our special dealer 
program. C.OD.'s accepted. 
TOLL FREE (800) 652-8168 
in California (213) 706-1;CIIl 

u.s. EXCHANGE 
5015 Kanan Rd. 
Agoura HillS, CA 91301 

Circle 404 on Inquiry card. 

oy.s C~1as 
~o e .t' 

~e1e~C \)~\S \J~\~ 
~e t;\~~ C ~~a 't

S
\\,1\j; 

Each selection has a commentary by 
authorities on UNIX and C to help you 
select the right publication for you! 

NEW NEW NEW 
Responses from UNIX Commands, by 
Henry McGilton and Rachel Morgan, 
explaining UNIX's cryptic messages to 
Its users! $25.00 plus $2.50 shipping 
and handllng_ 

QUANTITY DISCOUNTS 
AVAILABLE 

No Purchase Orders under $100. 

Write or call 
The 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 Laboratories 

Circle 501 on Inquiry card . 

lSI C Compiler 
for 8080/Z80 

LSI C compiler i, designed for program, with 
a small memory and a shorter CPU time. 

* The object code is compact and i, faster than 
leading "c" compilers (Eratosthenes: ·13.4sec) 

*Iypedef. stalic. casl and initializers are available 
* The compiler and the generated code run 

under CP/ M'M . but also can be burnt inw 
PROMs . 

Rational BASIC 
a basic interpreter for zao CP/ M 

TEDDY 
a fu ll ,creen editor fOl a080/ Z80 CP / M 

for pamphlet write: 
P.O . 80x 508 STA . CRUZ 
CA. USA 95(){'2 

[or further information contact: 

LSI JAPAN CO" LTD, 
2-./ 4-9 YOYOCt SHIBUYA-KU TOKYO ( 151) PI IONt (OJ)J79-N27 

Circle 497 on Inquiry card. 

~ 
Apple Ute) Slim Disk Drive. . . 5229.00 
Amber 12" Monitor.. . . . .. S139.00 
Apple U+ 
Compatible Computer with 64k, 
Disk Drive, ControUer, and 
Monitor . . .... ... ...... .. .$970.00 

PRINTERS 

Gemini 10 120cps, 80 Column ... S299.00 
15 100 cps, 132 Column ... 5490.00 

MAC ROT RON SVSTEMS. INC. 
el.1Do1 .... 0Ml . • S •• l ....... M,"""", I IlI)(l 

T ..... :PI'-'<!a.... ............. O' ..... I1 ... __ ...a... .. 
Shl"'*'t et..""" U.l.ll..OO: c.o.D. suo 

Circle 499 on Inquiry card. 

MODEMS 
IBM-PC 
Rlxon pc 212A 5465.00 

'Plugs Inlo IBM pc card slol 
'300 and 1200 bps. asynchronous 
'Full/Half duplex 
'Automatic dialer, lone or pulse, auto redial 
'Ballery prolected memory for number 

storage 

pc 212A Software 5 49.00 

'Interfaces PC 212A MODEM 10 PC 
'Menu driven 
• Stores telephone numbers, log-on 

procedures 
APPLE II, APPLE II PLUS, FRANKLIN, 
BELL AND HOWELL 
Multi-Tech MODEM II 5265_00 

'Plugs inlo 110 sial 
'300 bps asynchronous, fullfhalf duplex 
'Aulomatic dialer 
• Menu driven software 
Pennsylvania residents add 6% sales tax. 
gO-day return-Io-faclory warranty. 
10-45 delivery. Shipped U.P.S. 
Check, money order COD to 
James Fox Associates 
Brownsburg Road 
Box 139B R.D. #2 
N.wtown • PA 18940 

2151598-3293 



connECTORS 
IDP-16 IDC DIP-PLUG 
IDE-34 IDC EDGE-CARD 
ICC-14 DIP " HEADER" 
ICC-16 DIP " HEADER" 
44P-ST PC EDGE· CARD 
DB25PC/ P VERTICAL 

PC -MOUNT 
DB25PC/ S VERTICAL 

PC-MOUNT 

TRAnSISTORS 
2N3904 TO-92 
2N3906 TO-92 
PN2222 TO-92 

CERAMIC 
MOnOLITHIC CAPS 

AT THE PRICE 
OF DISC! 

.1UF-MONO 100/ 12.00 

.047UF-MONO 100/ 11.00 

.0lUF-MONO 100/10.00 

PRIME LED'S 

Circle 220 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 

dOH MICHOOEUICES 
IS PROUD TO InTRODUCE 

ARK ELECTRoniC EnTERPRISES 
AS An AUTHORIZED DISTRIBUTOR 

SERVinG THE MIDWEST WITH HIGH 
QUALITY JDR MERCHAnDISE 

CALL OR STOP BY 

ARK 
ELECTRONIC ENTERPRISES 

734 Phillips Avenue 
Toledo. Ohio 43612 

(419) 476-6727 

DISK COnTROLLERS 
11.95 
18.95 
18.95 

CRT conTROllERS 

D-RAm conTROllERS 

MICROPROCESSOR 
Z80A-CPU 
Z80A-CTC 
Z80A-PIO 
Z80A-SIO / l 
Z80A-DART 
8086 16-BIT 5MHZ 
68AOO CPU 1.5MHZ 
68Al0 RAM 1.5MH Z 
68A21 PIA 1.5MHZ 
68A50 ACIA 1.5MHZ 
6520/6820 PIA 

450NS-LP 
450NS-LP 
450NS 
450NS 
250NS 

TMS4027 250NS 

SPECIAL 
TMS4060/2107 

BYTE Auaust 1983 567 



8035 5.95 68000 59.95 74LSOO .24 74LS173 

2101 256.4 (450ns) 1.95 Z80-CPU 3.95 8039 6.95 6800 3.95 74LSOl .25 74LS174 

5101 256 • 4 (450ns ) (cmos) 3.95 Z80-CTC 4.49 INS-8060 17.95 6802 7.95 74LS02 .25 74LS175 

2102-1 1024.1 (450ns) .89 Z80-DART 10.95 INS-8073 24.95 6808 13.90 74LS03 .25 74LS181 

2102L-4 1024 x 1 (450ns) (LP) .99 Z80- DMA 14.95 8080 3.95 6809E 19.95 74LS04 .24 74LS189 

2102L-2 1024 x 1 (250ns) (LP) 1.49 Z80-PIO 4.49 8085 5.95 6809 11.95 74LS05 .25 74LS190 

2111 256 x 4 (450ns) 2.49 Z80-SIQ/0 16.95 8085A-2 11 .95 6810 2.95 74LS08 .28 74LS191 

2112 256 x 4 (450ns) 2.99 Z80-SIO/ l 16.95 8086 29.95 6820 4.35 74LS09 .29 74LS192 

2114 1024 x 4 (450ns) 8/9.95 Z80-SIO/2 16.95 8087 CALL 6821 3.25 74LS10 .25 74LS193 

2114-25 1024 x 4 (250ns) 8/ 10.95 Z80-SIO/9 16.95 8088 39.95 6828 14.95 74LS11 .35 74LS194 

2114L-4 1024 x 4 (450ns) (LP) 8/12.95 4_0 Mhz 8089 89.95 6840 12.95 74LS12 .35 74LS195 

2114L-3 1024 x 4 (300ns) (LP) 8/ 13.45 8155 6.95 6843 34 .95 74LS13 .45 74LS196 

2114L-2 1024 x 4 (200ns) (LP) 8/ 13.95 
Z80A-CPU 4.95 8155-2 7.95 6844 25 .95 74LS14 .59 74LS197 

2147 4096 x 1 (55ns) 4.95 
Z80A-CTC 4.95 8156 6.95 6845 14.95 74LS15 .35 74LS221 

TMS4044-4 4096 x 1 (450ns) 3.49 
Z80A-DART 11.95 8185 29.95 6847 11.95 74LS20 .25 74LS240 

TMS4044-3 4096 x 1 (300ns) 3.99 
Z80A-DMA 16.95 8185-2 39.95 6850 3.25 74LS21 .29 74LS241 

TMS4044-2 4096 x 1 (200ns) 4.49 
Z80A-PIO 4.95 8741 39.95 6852 5.75 74LS22 .25 74LS242 

MK4118 1024 x 8 (250ns) 9.95 
Z80A-SIO/0 16.95 8748 24.95 6860 9.95 74LS26 .29 74LS243 

TMM2016-200 2048 x 8 (200ns) 4 .15 
Z80A-SIO/ l 16.95 8755 24.95 6862 11 .95 74LS27 .29 74LS244 

TMM2016-150 2048 x 8 (150ns) 4.95 
Z80A-SIO/ 2 16.95 6875 6.95 74LS28 .35 74LS245 

TMM2016-100 2048 x 8 (100ns) 6.15 
Z80A-SIO/9 16.95 6880 2.25 74LS30 .25 74LS247 .75 

HM6116-4 2048 x 8 (200ns) (cmos) 4.75 6.0 Mhz 8200 6883 22.95 74LS32 .29 74LS248 .99 

HM6116-3 2048 x 8 (150ns) (cmos) 4.95 11 .95 8202 24.95 68047 24.95 74LS33 .55 74LS249 .99 

HM6116-2 2048 x 8 (120ns) (cmos) 8.95 13.95 8203 39.95 68488 19.95 74LS37 .35 74LS251 .59 

HM6116LP-4 2048 x 8 (200ns) (emos)(LP) 5.95 13.95 8205 3.50 
6800 ~ lMHZ 74LS38 .35 74LS253 .59 

HM6116LP-3 2048 x 8 (150ns) (emos)(LP) 6.95 19.95 8212 1.80 68BOO ' 10.95' 74LS40 .25 74LS257 .59 

HM6116LP-2 2048.8 (120ns) (emos)(LP) 10.95 ZILOG 8214 3.85 68B02 22.25 74LS42 .49 74LS258 .59 

Z-6132 4096.8 (300ns) (Oslal) 34 .95 8216 1.75 68B09E 29.95 74LS47 .75 74LS259 2.75 

LP = Low Power Ostat ~ Ouasi-Stalie 8224 2.25 68B09 29.95 74LS48 .75 74LS260 .59 

8226 1.80 68Bl0 6.95 74LS49 .75 74LS266 .55 

8228 68B21 6.95 74LS51 .25 74LS273 1.49 
3.49 

DYNAMIC RAMS 8237 19.95 68B45 19.95 74LS54 .29 74LS275 3.35 

8237-5 21.95 68B50 5.95 74LS55 .29 74LS279 .49 

TMS4027 4096., (250ns) 32.768 khz 1.95 8238 4.49 68BOO ~ 2 MHZ 74LS63 1.25 74LS280 1.98 

UPD411 4096 • 1 (300ns) 1.0 mhz 4.95 8243 4.45 74LS73 .39 74LS283 .69 

MM5280 4096.1 (300ns) 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 .89 

MM5298 8192. 1 (250ns) 2.097152 3.95 8253 6.95 74LS76 .39 74LS295 .99 

4116-300 ,6384., (390ns ) 
2.4576 3.95 8253-5 7.95 1 MHZ 74LS78 .49 74LS298 .89 

4116-250 16384.1 (250ns) 3.2768 3.95 8255 4.49 6502 4.95 74LS83 .60 74LS299 1.75 

4116-200 16384 x 1 (200ns) 3.579535 3.95 8255-5 5.25 6504 6.95 74LS85 .69 74LS323 3.50 

4116-150 16384.1 (150ns) 4.0 3.95 8257 7.95 6505 8.95 74LS86 .39 74LS324 1.75 

4116-120 ,6384., (120ns) 5.0 3.95 8257-5 8.95 6507 9.95 74LS90 .55 74LS352 1.29 

2118 16384 x 1 (150ns) (5v) 5.0688 3.95 8259 6.90 6520 4.35 74LS91 .89 74LS353 1.29 

4164-200 65536 x 1 (200ns) (5v) 5.185 3.95 8259-5 7.50 6522 7.95 74LS92 .55 74LS363 1.35 

4164-150 65536 x 1 (150ns) (5v) 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 
5V ' single 5 volt supply 6.144 3.95 8275 29.95 6551 11 .85 74LS96 .89 74LS366 .49 

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 .45 

10.0 3.95 8282 6.50 6522A 9.95 74LSl12 .39 74LS373 1.39 

1702 256.8 (lus) 10.738635 3.95 8283 6.50 6532A 11 .95 74LSl13 .39 74LS374 1.39 

2708 1024 x 8 (450ns) 14 .31818 3.95 8284 5.50 6545A 27.95 74LSl14 .39 74LS377 1.39 

2758 1024 x 8 (450ns) (5v) 15.0 3 .95 8286 6.50 6551A 11 .95 74LS122 .45 74LS378 1.18 

2716 2048 x 8 (450ns) (5v) 16.0 3.95 8287 6.50 3 MHZ , 74LS123 .79 74LS379 1.35 

2716-1 2048 • 8 (350ns) (5v) 17.430 3.95 8288 25.00 65029 14.95 74LS124 2.90 74LS385 1.90 

TMS2516 2048 x 8 (450ns) (5v) 18 .0 3.95 8289 49.95 74LS125 .49 74LS386 .45 

TMS2716 2048 x 8 (450ns) 18 .432 3.95 74LS126 .49 74LS390 1.19 

TMS2532 4096 x 8 (450ns) (5v) 20.0 3 .95 UARTS 74LS132 .59 74LS393 1.19 

2732 4096 • 8 (450ns) (5v) 22.1184 3 .95 DISC AY3-1014 6.95 74LS133 .59 74LS395 1.19 

2732-250 4096 x 8 (250ns) (5v) 32.0 3 .95 CONTROLLERS AY5-1013 3.95 74LS136 .39 74LS399 1.49 

2732-100 4096 x 8 (200ns) (5v) 1771 16.95 AY3-1015 6.95 74LS137 .99 74LS424 2.95 

2764 8192.8 (450ns) (5v) CRT 1791 24.95 PT1472 9.95 74LS138 .55 74LS447 .37 

2764-250 8192.8 (250ns) (5v) 1793 26.95 TR1602 3.95 74LS139 .55 74LS490 1.95 

2764-200 8192 x 8 (200ns) (5v) CONTROLLERS 1795 49.95 2350 9.95 74LS145 1.20 74LS624 3.99 

TMS2564 8192.8 (450ns) (5v) 6845 14.95 1797 49.95 2651 8.95 74LS147 2.49 74LS640 2.20 

MC68764 8192 x 8 (450ns) (5v)(24 pin) 68B45 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 

5v ~ 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 
74LS156 .69 74LS682 3.20 

7220 99.95 UPD765 39.95 74LS157 .65 74LS683 3.20 
MC14411 11.95 

CRT5027 39.95 MB8876 29.95 BR1941 11 .95 
74LS158 .59 74LS684 3.20 

Tim er CRT5037 49.95 MB8877 34.95 4702 12.95 
74LS160 .69 74LS685 3.20 

TMS9918A 39.95 1691 17.95 COM5016 
74LS161 .65 74LS688 2.40 

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 81 LS95 1.49 

KEYBOARD FUNCTION 74LS165 .95 81LS96 1.49 

CHIPS 74LS166 1.95 81LS97 1.49 

11 .95 74LS168 1.75 81LS98 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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7400 .19 74132 .45 LM301 .34 LM340 (see 7800) LM566 1.49 LM1800 2.37 CA 3023 2.75 CA 3082 1.65 4000 .29 4527 
7401 .19 74136 .50 LM301H .79 LM348 .99 LM567 .89 LM1812 8 .25 CA 3039 1.29 CA 3083 1.55 4001 .25 4528 
7402 .19 74141 .65 LM307 .45 LM350K 4 .95 NE570 3.95 LM1830 3 .50 CA 3046 1.25 CA 3086 .80 4002 .2 5 4531 
7403 .19 74142 2.95 LM308 .69 LM350T 4 .60 NE571 2.95 LM1871 5.49 CA 3059 2.90 CA 3089 2.99 4006 .89 4532 
7404 .19 74143 2.95 LM308H 1.15 LM358 .69 NE592 2.75 LM1872 5.49 CA 3060 2.90 CA 3096 3.49 4007 .29 4538 
7405 .2 5 74145 .60 LM309H 1.95 LM359 1.79 LM709 .59 LM1877 3 .25 CA 3065 1.75 CA 3130 1.30 4008 .95 4539 
1406 .29 74147 1.75 LM309K 1.25 LM376 3.75 LM710 .75 LM1889 1.95 CA 3080 1.10 CA 3140 1.15 4009 .39 4541 
7407 .29 74148 1.20 LM310 1.75 LM377 1.95 LM711 .79 LM1896 1 .75 CA 3081 1.65 CA 3146 1.85 4010 .45 4543 
7408 .24 74150 1.35 LM311 .64 LM378 2.50 LM723 .49 ULN2003 2.49 CA 3160 1.19 4011 .25 4553 
7409 .19 74151 .55 LM311H .89 LM379 4 .50 LM723H .55 LM2877 2.05 4012 .25 4555 
7410 .19 74152 .65 LM312H 1.75 LM380 .89 LM733 .98 LM2878 2.25 TI 4013 .38 4556 
7411 .25 7q153 .55 LM317K 3.95 LM380N-8 1.10 LM741 .35 LM2900 .85 4014 ·.79 4581 
7412 .30 74154 1.25 LM317T 1.19 LM381 1.60 LM741N -14 .35 LM2901 1.00 TL494 4.20 75365 1.95 4015 .39 4582 
7413 .3 5 74155 .75 LM318 1.49 LM382 1.60 LM741H .40 LM3900 .59 TL496 1.65 75450 .59 4016 .39 4584 .75 
7414 .49 74156 .65 LM318H 1.59 LM383 1.95 LM747 .69 LM3905 1.25 TL497 3.25 75451 .39 4017 .69 4585 .75 
7416 .25 74157 .55 LM319H 1.90 Uil384 1 .95 LM748 .59 LM3909 .98 75107 1.49 75452 .39 4018 .79 4702 12.95 
7417 .25 74159 1.65 LM319 1.25 LM386 .89 LM1014 1.19 LM3911 2.25 75110 1.95 75453 .39 4019 .39 74COO .35 
7420 .19 74160 .85 LM320 (see 7900) LM387 1.40 LM1303 1 .95 LM3914 3.95 75150 1.95 75454 .39 4020 .75 74C02 .35 
7421 .35 74161 .69 LM322 1.65 LM389 1.35 LM1310 1.49 LM3915 3.95 75154 1.95 75491 .79 4021 .79 74C04 .35 
7422 .35 74162 .85 LM323K 4 .95 LM390 1.95 MC1330 1.69 LM3916 3.95 75188 1.25 75492 .79 4022 .79 74C08 .35 
7423 .29 74163 .69 LM324 .59 LM392 .69 MC1349 1.89 MC4024 3.95 75189 1.25 75493 .89 4023 .29 74Cl0 .35 
7425 .29 74164 .85 LM329 .65 LM394H 4.60 MC1350 1.19 MC4044 4.50 75494 .89 4024 .65 74C14 .59 
7426 .29 74165 .85 LM331 3.95 LM399H 5.00 MC1358 1.69 RC4136 1.25 4025 .29 74C20 .35 
7427 .29 74166 1.00 LM334 1.19 NE531 2.95 MC1 372 6.95 RC4151 3.95 81 FET 4026 1".65 74C30 .35 
7428 .45 74167 2.95 LM335 1.40 NE555 .34 LM1414 1.59 LM4250 1 .7 5 4027 .45 74C32 .39 
7430 .1 9 74170 1.65 LM336 1.75 NE556 .65 LM1458 .59 LM4500 3.25 TL071 .79 TL084 2 .19 4028 .69 74C42 1.29 
7432 .29 74172 5.95 LM337K 3.95 NE558 1.50 LM1488 .69 RC4558 .69 TL072 1.19 LF347 2.19 4029 .79 74C48 1.99 
7433 .45 74173 .75 LM337T 1.95 NE561 24.95 LM1489 .69 LM13080 1.29 TL074 2.19 LF351 .60 4030 .39 74C73 .65 
7437 .29 74174 .89 LM338K 6.95 NE564 2.95 LM1496 .85 LM13600 1.49 TL081 .79 LF353 1.00 4034 1.95 74C74 .65 
7438 .29 74175 .89 LM339 .99 LM565 .99 .LM1558H 3.10 LM13700 1.49 TL082 1.19 LF355 1.10 4035 .85 74C76 .80 
7440 .19 74176 .89 TL083 1.19 LF356 1.10 4040 .75 74C83 1.95 
7442 .49 74177 .75 H ~ TO-5 CAN T ~. TO-220 K ~ TO-3 LF357 · 1.40 4041 .75 74C85 1.95 
7443 .65 74178 1.15 4042 .69 74C86 .39 
7444 .69 74179 1.75 4043 .85 74C89 4.50 
7445 .69 74180 .75 74S00 INTERFACE VOLTAGE 4044 .79 74C90 1.19 
7446 .69 74181 2.25 8T26 1.59 4046 .85 74C93 1.75 
7447 .69 74182 .75 74500 .32 745163 1.95 8T28 1.89 REGULATORS 4047 .95 74C95 .99 
7448 .69 74184 2.00 74502 .35 745168 3.95 8T95 .89 4049 .35 74Cl07 .89 
7450 .19 74185 2.00 74503 .35 745169 3.95 8T96 .8 9 7805T .75 7905T .85 4050 .35 74C150 5.75 
7451 .23 74190 1.15 74504 .35 745174 .95 8T97 .89 78M05C .35 7908T .85 4051 .79 74C151 2.25 
7453 .23 74191 1.15 74505 .35 745175 .95 8T98 .89 7808T .75 7912T .85 4053 .79 74C154 3.25 
7454 .23 74192 :79 74508 .35 745181 3.95 OM8131 2.95 78121 .75 7915T .85 4060 .89 74C157 1.75 
7460 .23 74193 .79 74509 .40 745182 2.95 OP8304 2.29 7815T .75 7924T .85 4066 .39 74C160 1.19 
7470 .35 74194 .85 74510 .35 745188 1.95 058835 1.99 7824T .75 4068 .39 74C161 1.19 
7472 .29 74195 .85 74511 .35 745189 6.95 058836 .99 7905K 1.49 4069 .29 74C16 2 1.19 
7473 .34 74196 .79 74515 .35 745194 1.49 7805K 1.39 7912K 1.49 4070 .35 74C163 1.19 
7474 .33 74197 .75 74520 .35 745195 1.49 MISC. 7812K 1.39 7915K 1.49 4071 .29 74C164 1.39 
7475 .45 74198 1.35 74522 .35 745196 1.49 TM599532 29.95 7815K 1.39 7924K 1.49 4072 .29 74C165 2.00 
7476 .35 74199 1.35 74530 .35 745197 1.49 ULN2003 2.49 7824K 1.39 

79L05 .79 4073 .29 74C173 .79 
7480 .59 74221 1.35 74532 .40 745201 6.95 3242 7.95 78L05 .69 79L 12 .79 4075 .29 74C174 
7481 1.10 74246 1.35 74537 .88 745225 7.9 5 3341 4.95 78L 12 .69 79L 15 .79 4076 .79 74C175 
7482 .95 74247 1.25 74538 .85 745240 2.20 MC3470 4.95 78L 15 .69 4078 .29 74C192 
7483 .50 74248 1.85 74540 .35 745241 2.20 MC3480 9.00 LM323K 4.95 4081 .29 74C193 
7485 .59 74249 1.95 74551 .35 745244 2.20 llC90 78H05K 9.95 UA78540 1.95 4082 .29 74C195 
7486 .35 74251 .75 74564 .40 745251 .95 95H90 78H12K 9.95 4085 .95 74C200 
7489 2.15 74259 2.25 74565 .40 745253 .95 2513-001 UP 4086 .95 74C221 
7490 .35 74265 1.35 74574 .50 745257 .95 2513-002 LOW 4093 .49 74C373 
7491 .40 74273 1.95 74585 1.99 745258 .95 4098 2.49 74C374 
7492 .50 74276 1.25 74586 .50 745260 .79 4099 1.95 74C901 
7493 .35 74279 .75 745112 .50 745274 19 .95 14409 12.95 74C902 
7494 .65 74283 2.00 745113 .50 745275 19.95 14410 12.95 74C903 
7495 .55 74284 3.75 745114 .55 745280 1.95 14411 11 .95 74C905 
7496 .70 74285 3.75 745124 2.75 745287 1.90 14412 12.95 74C906 
7497 2.75 74290 .95 745132 1.24 745288 1.90 14419 7.95 74C907 
74100 1.75 74293 .75 745133 .45 745289- 6.89 14433 4.18 74C908 
74107 .30 74298 .85 745134 .50 745301 6.95 4502 .95 74C909 
74109 .45 74351 2.25 745135 .89 745373 2.45 4503 .65 74C910 
74110 .45 74365 .65 745138 .85 745374 2.45 4508 1.95 74C911 
74111 .55 74366 .65 745139 .85 745381 7.95 4510 .85 74C912 
74116 1.55 74367 .65 745140 .55 745387 1.95 4511 .85 74C914 
74120 1.20 74368 .65 745151 .95 745412 2.98 4512 .85 74C915 
74121 .29 74376 2.20 745153 .95 745471 4.95 4514 1.25 74C918 
74122 .45 74390 1.75 745157 .95 745472 4.95 4515 1.79 74C920 
74123 .49 74393 1.35 745158 .95 745474 4.95 4516 1.55 74C921 
74125 .45 74425 3.1 5 745161 1.95 745482 15.25 4518 .89 74C922 
74126 .45 74426 .85 745162 1.95 745570 2.95 4519 .39 74C923 
74128 .55 74490 2.55 745571 2.95 4520 .79 74C925 

4522 1.25 74C926 
4526 1.25 74C928 

CLOCK INTERSIL 9000 74C929 

CIRCUITS 
SOUND CHIPS 
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CAPACITORS 
EQUIVALENT PART NUMBERS TANTALUM DISC 

Function TI SIG MIMI Harris 6Y lOY 15V 20Y 25V 35Y SOY 10pl SOY .05 470 SOY .05 

.22ul .40 22 SOY .05 560 SOY .05 
32x8 DC 18SA030 82S23 6330-1 7602 25 SOY .05 680 SOY .05 

74S287 256x4 TS 24S10 82S129 6301-1 7611 .27 .40 27 SOY .05 820 SOY .05 
74S288 32x8 TC 18S030 82S123 6331-1 7603 .33 .40 .45 33 50V .05 .001ul 50V .05 
74S387 256x4 DC 24SA10 82S126 6300-1 7610 

.47 .35 
47 50V .05 .0015 50V .05 

256x8 TS 28L22 6309-1 
.50 56 50V .05 .0022 50V .05 

512x8 TS 28S42 82S147 6349-1 7649 .68 .45 .50 68 SOY .05 .005 50V .05 

512x8 DC 28SA42 82S146 6348 7648 .40 .40 .45 .45 82 SOY .05 .01 50V .07 

512x8TS 28S46 82S141 6341 7641 100 SOY .05 .02 SOY .07 
.45 .50 .60 220 50V .05 .05 50V .07 74S475 512x8 TS 28SA46 82S140 6340 7640 

lKx8 TS 28S86 .75 330 SOY .05 .1 12Y .10 

512x4 DC 27S12 82S130 6305 7620 .35 .40 .45 .65 .85 .1 50V .12 

512x4TS 27S13 82S131 6306-1 7621 .40 .45 .90 
74S572 lkx4 DC 24SA41 82S136 6352-1 7642 

.45 .50 .55 .60 MONOLITHIC 
lkx4 TS 24S41 82S137 6353 -1 7643 

.65 .90 

lkx8 DC 28SA86 82S180 6380-1 7680 .45 .1 uf-mono SOV .18 .47ul-mono 50V .25 

lkx8 TS 28L86 82S181 6381-1 7681 .45 .55 .60 .65 .85 .90 
2kx4 DC 24SA81 82S184 7684 .70 .75 ELECTROL YTIC 
2kx4 TS 24S81 82S185 7685 
2kx4 DC 28SA166 82S190 76160 1.00 RADIAL AXIAL 

2kx8 TS 28S166 82S191 76161 .55 .65 .80 .85 .90 1.00 .47ul 50V .14 lui 50V .14 

.65 .85 .90 1 25V .14 4.7 16Y .14 

WE RESERVE THE RIGHT TO 2.2 35Y .15 10 16Y .14 
.75 .85 .90 4.7 50V .15 10 SOY .16 

SUBSTITUTE MANUFACTURER 1.25 10 50V .15 22 16Y .14 

1.00 1.35 47 35Y .18 47 50V .20 

2.25 
100 16V .18 100 15Y .20 
220 35V .20 100 35V .25 

1.50 470 25V .30 150 25V .25 
1.35 2200 16V .60 220 25V .30 

330 16Y .40 1.75 COMPUTER 500 16Y .42 
3.25 GRADE 1000 16V .60 

26,000ul 30V 3.95 1500 16V .70 
6000 16V .85 

LED LAMPS 
1-99 1-99 100-up 

1.00 MCA-7 
.13 

1.10 MCA-255 
.15 .10 .09 

.69 IL-l 
.17 

1.75 ILA-30 
.20 Green .18 .15 
.29 Jumbo 

1.25 ILQ-74 .30 Yellow .18 .15 
1.25 Hl1C5 
1.00 TIL-Ill 

.30 

.40 
1.50 TIL-113 .49 

64 pin ST 4.25 call 
ST = SDLDERTAIL 

_01 UF DISC DIODES 2N918 .50 MPS3706 .15 8 pin WW .59 .49 100/6_00 
MPS918 .25 2N3772 1.85 14 pin WW .69 .52 .1 UF DISC 100/8.00 2N2102 .75 2N3903 .25 16 pin WW .69 .58 

1N751 5.1 volt zener 2N2218 .50 2N3904 .10 18 pin WW .99 .90 .1 UF MONOLITHIC 100/15.00 
1N759 12.0 volt zener 2N2218A .50 2N3906 .10 20 pin WW 1.09 ·98 
1N4148 (lN914) switching 2N2219 .50 2N4122 .25 22 pin WW 1.39 1.28 
lN4004 400PIV reclifler 2N2219A .50 2N4123 .25 24 pin WW 1.49 1.35 
KBP02 200PI V 1 .5amp bridge 2N2222 .25 2N4249 .25 28 pin WW 1.69 1.49 LED DISPLAYS 
KBP04 400PIV 1.5amp bridge PN2222 .10 2N4304 .75 40 pin WW 1.99 1.80 
VM48 Dip-Bridge MPS2369 .25 2N4401 .25 WW = WIREWRAP 

.6" CC 1.29 

2N2484 .25 2N4402 .25 16 pin ZIF 6.75 call 
.3" CA .99 

2N2905 .50 2N4403 .25 24 pin ZIF 9.95 call .3" CC .99 

MUFFIN FANS 2N2907 .25 2N4857 1.00 28 pin ZIF 10.95 call .375" CC 1.25 
PN2907 .125 PN4916 .25 ZIF = TEXTDDL .5" CC 1.49 

NEW UN-USED 2N3055 .79 2N5086 .25 .5" CA 1.49 

4 .68" Square 3055T .69 PN5129 .25 

3.125" Square 
2N3393 .30 PN5139 .25 
2N3414 .25 2N5209 .25 RESISTORS HEAT SINKS 2N3563 .40 2N6028 .35 

TO-3 style 
2N3565 .40 2N6043 1.75 '/. WATT 5% CARBON FILM ALL 
PN3565 .25 2N6045 1.75 

TO-220 style MPS3638 .25 MPS-A05 .25 STANDARD VALUES 

SWITCHES MPS3640 .25 MPS-A06 .25 FROM 1 OHM TO 10 MEG OHM 
PN3643 .25 MPS-A55 .25 
PN3644 .25 TIP29 .65 
MPS3704 .15 TIP31 .75 

TIP32 .79 
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MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP - $14 .95 

Over 800 pages of manufacturers data 
sheets on most commonly used lC"s . 
Includes: 
* TTL - 74174 LS and 74F 
* CMOS 
* Voltage Regulators 
* Memory - RAM. ROM. EPRO M 
* CPU's - 6800. 6500, Z80. 8080, 

8085. 8086/ 8 
* MPU support & int erface -

6800, 6500, Z80, 8200, etc. 

BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 
Apple II User's Guide .......... 16.95 
CRT Control ler's Handbook ...... . 9.95 
68000 Assembly 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 

Techniques . .... ....... ... . 1 

TRANSFORMERS 

12.6VAC 
12.6VAC CT 
12.6VAC CT 
12.6VAC CT 
25.2VAC CT 

12VAC 
12VAC 
12VAC 
12VAC 

FRAME STYLE 

2amp 
2amp 
4amp 
8amp 
2amp 

PLUG CASE STYLE 

250ma 
500ma 
1amp 
2amp 

DC ADA PATER 

10.95 
7.95 

3.95 
4.95 
5.95 
6.95 

6, 9, 12 vee selectable with universal 
adapler 8.95 

NOTE: Please include sufficient amount for 
shipping on above items. 

DISK DRIVES 
TANDON 

TM100-1 5' ," IFOR IBM) S5/ DD 229.00 
TM100-2 5' ," (FOR IBM) DS/ DD 295.00 

SHUGART 
SA 400L 5 '," (40 TRACK) S5/ DD 199.95 
SA 400 5V, ' (35 TRACK) S5/ DD 189.95 

PERTEC 
FD-200 5'" '' SS/ DD 

FD-250 5 '1." 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 s29.95 CABINET #2 $79.00 

S-100 ST 
5-100 WW 
72 pin ST 
72 pin WW 
50 pin ST 
44 pin ST 
44 pin WW 
44 pin SE 

* DIMENSIONS 8% X 515/'6 X 315M' 
* COLOR MATCHES APPLE 
* FITS STANDARD 5'/4' DRIVES, 

INCL. SHUGART 
* INCLUDES MOUNTING 

HARDWARE AND FEET 

NOTE: Please include sufficient amount tor 
shipping on above items. 

* COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 11'/2 X 53f, X 315M' 
* +5V@ 1 AMP, +12V@ 1.5 AMP 
* FITS STANDARD 5';"" DRIVES 
* PLEASE SPECIFY 

GRAY OR TAN 

DIP CONNECTORS POWER SUPPLY 
HIGH RELIABILITY 

DESCRIPTION TOOLED ST IC 
SOCKETS 

ORDER BY AUGATn-ST 

CO NT ACTS 8 .99 
14 .99 
16 .99 
18 1.69 
20 1.69 
22 1.89 
24 1.99 
28 2.49 
40 2 .99 

COMPONENT 
CARR IERS 

(DIP HEADERS) 

ICC •• 

.65 

.75 

.85 
1.00 
1.25 
1.25 
1.35 
1.50 
2 .10 

RIBBON 
CABLE 

DIP PLUGS ( IDC) 

IDPn 

1.45 
1.65 

2 .50 

4 .15 

MODEL 2 $3995 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 
±.12 VOLT 1 AMP 

NOTE: Please include sufficient amount for 
shipping on above Items. 

CENTRONICS 
IDCEN36 Ribbon Cabte 36 Pin Male 
CEN36 Solder Cup 36 Pin Male 

D-SUBMINIATURE 
SINGLE COLOR COLOR CODED SOLDER CUP RIGHT ANGLE IDC HOODS 

DESCRIPTION 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 IDBuS HOOD-B HOOD 
16 .55 4.80 1.00 8.80 CONTACTS 9 2.08 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 4.80 7.11 4.83 6.19 9.22 10.08 --- 2.95 
34 .98 8.60 1.65 14.50 50 6.06 9.24 -- -- --- --- -- 3.50 
40 1.32 11.60 1.92 16.80 For order instructions see "I DC Connectors" below. 
50 1.38 12.10 2.50 22.00 

CALL FOR M E 

IDC CONNECTORS 
DESCRIPTION SOLDER HEADER RIGHT ANGLE WW HEADER RIGHT ANGLE RIBBON RIBBON RIBBON 

SOLDER HEADER WW HEADER HEADER SOCKET HEADER EDGE CARD 
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx 

CONTACTS 10 .82 .85 1.86 2.05 115 --- 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 4.80 3.73 7.50 3.80 
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74 

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part number listed . Example: A 10 pin right angle solder style 
header would be IDH10SR. 
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* Direct Replacement for 
Apple Disk II 

* Compatib le with Apple 
Controller or other Apple 
compatible controllers 

* Specially designed electronics 
wit h low power consumption 

* DOS 3.3 and 3.2 compatible 
-* Owner's Manual and Warranty 

Card inc luded 

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 

5%" DISKETTES 
VERBATIM DATALIFE 

SS/DD 10 SECTOR HEAD. ___ 29.95 

nASHUA 
SS/DD SO FT 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 
Visicalc'· 

* 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~~~~~:~til~NS $4095 

BARE PC CARD $1495 WITH INSTRUCTIONS ___ _ 

APPLE COMPATIBLE 
~8~pE& $99.95 
* Compact Switching Des ign 
* All Outputs regu lated 
* 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, -12V @ .5A 

* Shielded enclosure : 10'14 ' x 3 '/2 ' 
x 2V,.' 

• 

nEW IMPROUED 
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 SURGE 
SUPPRESSion 

$69.95 
WITHOUT SURGE 

SUPPRESSION $59.95 

MONITORS 
MONOCHROME 

NEe JB1201M - 20 MHZ GREEN $169 
ZENITH ZUM-121 -15 MHZ GREEN $99 
T AXAN 18 MHZ AMBER $139 

COLOR 
AMDEK COLOR \- COMPOSITE $335 

·::;;fPERISOfT ACCESSORIES FOR APPLE lilliE 
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 
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MESSENGER 
SERIAL 

INTERFACE 
* Connects to any RS-232 

serial device 

* 8 switch selectable 
drivers for printers , 
terminals and modems 

* Includes Cable & Manual 

•• 
TIMELINK 
REAL TIME 

CLOCK 
* Applications in file man­

ageme nt , word processing , 
commun ications, etc . 

* Exc lusive Alarm Clock 
feature 

* Battery recharges 
auto matically 

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 . I, ' t ' , 

WANTED: Nonprofit organization of volunteer professionals 
devored to rehabilitation research and community seNice for 
persons with hearing or vision impairments needs microcom­
purer system suilable for limited word processing and felecom· 
municadons applications. several modems. two terminals. and 
at least one fast printer. Donations are fully tax·exempt. J . 
Whitlock. New England Institute of Applied Biophysics. 59 
Nonh Ashland St.. Worcester. MA 0 1609. 16 17) 798·8707 . 
WANTED: The Vietnam Veterans ' Resocialization Program 
is seeking a rax·deductible donation of an Apple II Plus with 
two disk drives. Our veterans' setf·help organization needs [0 
computerize [he database. implement word processing. and 
upgrade the accounong and budget processes. Our references 
and IRS information on requfsc. Bill Kittredge, Vietnam 
Veterans' Resocialization Program. Box '3 19. Springfield. OR 
97477 . 1503) 687-69 18. 
W ANTED: Health service group is seeking a tax·deductible 
donation 01 a TRS-80 Model I or 11/ hardware and software. 
Thomas G. Lareau. Edgar Area Medical Center. 107 3rd Ave .. 
Edgar. Wt 54426. 1715) 352·2302 . 
WANTED: Nonprofit early childhood program. interested in 
exposing the children to a tool of the present and future. is seek­
ing an Apple computer. Sharon Swain. Childhood Develop­
ment Center. 1229 West 2nd. McMinnville. OR 97 128. 1503) 
472-1009 . 
WANTED: Nonprorit community o rganization seeks tax­
deductible personal computer for community programs such as 
researCh. record keeping Iror food co-op). tutoring. Neighbor­
hood WatCh. fund raising. and grassroots organizing. Brad 
Fields. Citizens Action Research Project. 730 East 7th St.. Na· 
tional City. CA 92050. 1619) 474-8569. 
WANTED: Minicomputer system for nonprofit organization. 
Any donation would be rully tax·deductible. Roy Tanenbaum. 
160 Westwood Dr .. Park Forest. IL 60466. 13 121 747·95 t 3. 
WANTED: Tax·deductlble donation of a ZX·8 I ·compatible 
computer for Boy Scouts or America. Order or the Arrow 
organization. We need it (0 keep financial records and mailing 
lists or members. Will send receipt and pay Shipping costs. Also. 
same needed for a compurer science student in high school. 
Roger Hull. Rt. 4. Box 120. Martow. OK 73055.1405) 658-5 175 
a~er 4 p.m. CT. 
WANTED: Ponuguese graduate student with experience in 
20 and 3D CAD. IBM. CDC. PRIME. and FORTRAN seeks 
worlerng holidays in the U .S. during summer '83. Will bring my 
Srnclair Spectrum with 80K. dllve. FORTH. PASCAL. 8ASIC 
Compiler. and l80 ASS/DIS. My imerest is in music projects. 
Tony Pereira. Amsterdamse Veerleade-4 I F. 2512 AH The 
Hague. Hotland. 
WANTED: I need a copy 01 Douglas Maure(s two-pan an~ 
cle : Processing Algebraic Expressions. Pam I and 2. The anicles 
appeared consecutively in BYTE February and March 1976. I' ll 
pay costs. Ronald Malpeli. I 42{)2 Franklin Ave .. Flushing. NY 
I 1355. 12 121 762-2249. 

WANTED: Apple tI users who are interested in communicat­
Ing about Assembler programs andlor trying to change existing 
ones. Armin Herold. Bahnwaldstr. 2 1/1. 7910 Neu·Utm 8. West 
Germany. 
FOR SALE: Texas tnstruments Silent 745 used terminals at 
less than haW price. Russell White. 12 I 2) 997·6075 . 
WANTED: Accountant seeks communication with user 
groups in the Great Lakes area for the TRS-80 Model tI business 
computer. Michael Gouthro. Complete Bookkeeping Service. 
Box 8130. Dundas. Ontario L9H 5E7. Canada. 
FOR SALE: KGS-SO and cabtes for Appte and TRS-80 Model 
I. Adapts your .selectric to work as a letter-quality printer. 
Original cost 5595 . Like-new condition: 5300. R. Markman. 
638 Meadow Coun. Westbury. NY I 1590. 
FOR SALE: TRS-80 Model I with Level II BASIC and 16K 
RAM. Editor/Assembler and Debug along with assoned pro­
grams. manuals. and graphics texts: best offer. Also. brand new 
Line Printer VII w ith paralle~pon cabte. paper. and manuals: 
5400. Mark Marine. 4717 Mermaid Blvd .. Wilmington. DE 
19808. 1302) 239-0905 . 
FOR SALE: 128K Apple III with green screen monitor. exter­
nal disk drive. and MX-80 printer with Graftrax-80. Software in­
cludes Apple Business BASIC. Apple 11/ Visicatc. Apple tI Emula­
rion, and many utiliries. About six months old; perfect cond~ 
lion: 53900. Randy Murrish. 29t9 Ave. E. Kearney. NE 68847 . 

FOR SALE: New tntel 8611 2A single-board computer. 
System includes 8086 processor. system clock. 32K bytes or 
dual-port RAM. Multibus arbitra[ion logic. vectored imerrupt 
controller. two programmable timers. 24 programmable I/O 
lines. and a USART. Lists at 5 1950. will sell for 5700. F.J. 
Posivak. 68 Hickory Dr.. Ouakenown. PA 1895 I . 12 I 5) 
536-75B7. 
FOR SALE: TRS-80 Model I With 48K includes processor 
with lowercase adapater, expansion interface. one disk drive. 
monllor. and over SBOO in software. Excellem condition. Soft­
ware includes word processors. business programs. utilities, 
and games. Asking 5 1200 or will trade for a TRS-80 Color Com­
puter with monitor. disk drive. and Flex DOS. Will Carter. 4407 
Griffrn St. . Moss Point. MS 39563. 1601) 475-6855 . 

WANTED: Apple software to swap. Will trade a large 
library of programs for anything from utiliries to arcade games. 
Send a list of your programs and I will send you mine. Please in­
clude a SASE. Gary Derlesen. 926 20 A Ave .. Coaldale. Albena 
TOK OLO. Canada. 1403) 345-4697 . 
WANTED: Computer listings for TRS-80 Modell Level II 16K 
RAM or Apple II Plus 3.3 DOS. Any type or program will do: 
games. graphics. or personal. I will send a list of same in rerum. 
Matt Jenkins. 220 Westwood Dr.. Thompson. Manitoba 
R8N OE9. Canada . 
N EEDED: I am interested in corresponding with Morrow 
Micro-Decision users. groups, clubs. or newsleners. Also. will 
pay for schematICS for this machine. Stan Ahalt. 102-8 Vic toria 
Lane. Clemson. SC 29631 . 18031 656-3376. 654-2748 even· 
ings. 
FOR SALE: Trendcom 200 IApple Silentype) thermal printer. 
Recent factory overhaul. With several rolls of paper. no cable or 
interface. Send SASE for sample output. 5295 delivered any­
where in continenta l USA. M . Weiss. 7656 Daniel Dr .. New 
O~eans. LA 70127 . 
FOR SALE: Radio Shack Lrne Prrnter V II. a lew months otd. 
perfect condition. high-density graphic. prints 40 or 80 upper· 
case and lowercase. uses standard fanfold paper. and parallel 
and serial interfaces: S275 or best offer. Peter Lee, 100 LaSalle 
Coun. N ew Orleans. LA 70 11 8 . 1504) 865-2447 after 5 p.m. 
WANTED: A Timex/Sinclair user group would like to hear 
from o(her owners or user groups w illing to rrade or swap soft· 
ware and information. Send 50Q Istamps ok) and SASE for 
detaill. Nonh Bay Computing. 500 Eastwood Dr .• Petaluma. 
CA 94952 . 
FOR SALE: Cipher Microstreamer tape drive. Yl-inch. 
16CJO.bpr. PE lormat. Uses standard IBM-compatible reel·type 
magnetiC tapes. Array Engineering intelligent tape-drive con­
(roller board for 5-100 bus. Software utilities which operate 
under CP/M 2.2 + or MP/M 1. 1 + . New condition: 54400 or 
best offer. R. Luebbe. POB 6206. Falls Church. VA 22046.1703) 
573-3B49 . 
FOR SALE: Assembted S-IOO board with documentation: 
SSM Music Synthesizer IMUS·X I) : 5150. SSM Video Interface 
IVBI B) : 5100. Two SSM 8K static RAM IMB6A): 550 each . SSM 
8080 processor board with 2K EPROM monitor: $ 100. Ithaca 
AudiO 8K stadc RAM : 550. Io-slot motherboard with power 
supply. card cage. and chassis Iwithout cove~ : 5 I 10. 22-slot 
motherboard wirh chassis (without cover): S 100, David Gee. 
I 624-70th Ave .. Oakland. CA 94621 . 1415) 562·5098. 

FOR SALE: /3-inch color monitor: 5269 . Computer inter­
face for VIC·20 or 64 to a video cassene recorder to store 50 
megabytes per tape: 599 . Dennis Hallingstad. 318 S. K .. Span.. 
WI 54656 . 
FOR SALE: Heath H-14 printer with manuals: 5250. GE 
TN-300 printer with RS-232C interface: 5 100. Hazeltine/GE 
TN-I 200 printer with parallel interface: 5200. James Schnitz­
meyer. 606 South Main. Box 64. Albany. IL 61230. 1309) 
887·5106 . 
FOR SALE: Grappler + interface card. new. unused. and 
tested. Has parallel interface cable. connec tors. ;nstrucrion 
book. and warranty; In original package: S99. Larry Solomon. 
5122 Nonh Tonolita Rd .. Tucson. AZ B5745. 1602) 743-7924 . 
FOR SALE: Compuprism S- I 00 color-graphics board. 144h 
by 192v pixel plane with each pixel independently program· 
med in eight colors . Assembled from bare board. runs just fine: 
selling due to incompatibility with my memory board. Also. I 
want a Microangelo graphics board MA520. David Bodette. 
202 Nuclea r Science Center. Gainesville. FL 3261 t . 1904) 
392-3880 or 378-4313 . 
FOR SALE: IMSAI 8080A with 48K RAM . video board. 4 
parallel 110 pons. single drive. keyboard. Nonh Star DOS. 
several diSkS. All in working order: 5375 FOB here. Harry 
Mayer. 10 Woodmere. Skaneateles. NY 13 t 52. 13 15) 
685-3310. 
FOR TRADE: Want to swap programs for Apple II Plus or 
Franklin 1 (XX) computer. Send your list of programs or games 
and I'll send mine. Marv Alpen. 4 Harwood Dr. W . Glen Cove. 
NY 11542. 
FOR SA LE: Cromemco Z-2D. 64K RAM memory Ifour 16K). 
dual Wanco drives. BeehIve B I 00 rermlnal. Centronics 703 
printer with VFU. and software. All lor 54500. A. Sman. 2036 
Colony St. 17 . Mountain View. CA 94043 . 14 15) 968-0159 . 

FOR SALE: Mountain computer 100.000 day clock ror 
5- ' 00 bus. lOOms minimum interval. Banery backup. Unused: 
5 I 25 . D . Russell. 12 Winchester. Southboro. MA 01 772. 16 t 7) 
485-7516 . 
FOR SALE: DS-65 Video Digitizer lor the Apple t1 . Sells new 
for around S650; will sell for 5500 or besr offer. Will also can· 
sider trade for text-to-speech synthesizer with programmable 
pitCh and inflection. Brian Prigge. 523 Wilson Ave. SE. It. 
ClOUd. MN 5630 I . 1612) 252" 1615 . 
FOR SALE: Commodore VIC·20 computer with data cas· 
sene recorder. Will also include Super Expander and two car­
tridge games IGorf and Radar Rat Race). Will accept all reason­
able offers . Both manuals included. Ennco Vaccaro. 716 East 
8 1 St. . Brooklyn. NY I 1236. 
WANTED: Low-cost 155 to $75) new or used microcom­
puters IVIC·20. TI·99/2/4. AIM·65. Venture. etc.) or memory 
devices (cheap disk drive. stringy floppy. memory-expansion 
modules ror T/-99/2/4 . VIC-20. Timex 1000. Sinclair ZX81. etc.) 
for my experiments with videodisc players and optical bar-code 
reader wands. David Lyons. 1118 South Clinton 1M. Oak Parle. 
tL 60304 . 
FOR SALE: Epson Graftrax 80 graphics ROMs set. bit'plot 
graphiCS capability for Epson MX-80 pnnters. includes original 
manual: 535 . Also. Radio Shack TRS·80 Modell. Level II BASIC. 
48K memory with lowercase modification: 5800. Kenneth 
Hom. 13B Magnolia Lane. Eatontown. NJ 07724 . 1201) 
542-1500 ext. 292 . 
FOR SALE: Enhance your Apple II with Apple lie lea tures: 
lowercase. auto-repeat keys. and more. Videx Keyboard 
Enhancer II: $ 99 Iretail 5 149) . Videx Videoterm Board: $ 199 
Iretail 5345). offers8o-column display. Videx Soft Video Switch: 
5 19 Iretail 535). 16K RAM Board: 549 Iretail $ 195). Excellent 
condicion. Original cartons and documentation. Bob Britton, 
6 111 Jadecrest Court. Spring. TX 77379. 1713) 376·7525 . 
WANTED: Apple users who want to stan a software user's 
group. Interested persons may send me your disk of copyable 
material to copy, I will then send your disk back with programs I 
have acquired from other users Ispecify interest) . Brett Combs. 
POB 447. Whitesboro. TX 76273 . 
FOR SALE: Diablo 1640 KSR Ikeyboard send/receive) letter· 
quality. daisy-wheel printing terminals with serial RS-232C inter· 
face . Can double as a printer or as a stand-alone terminal. Little 
use; like-new condition: S2CXJO or best offer. Robert Thompson. 
2 14 Basket Rd .. Webster. NY 14580. (716) 265-0384 . 

FOR SALE: Lear-Siegler ADM-42 terminal with 16 runction 
keys. printer pan. expanded memory 18 pages). Also. Ven-Tel 
212 modem. 300 or 1200 data rate with auto-answer and self· 
test reatures. Prices negotiable. Mike Gage. 1703) 978· t 763 . 
FOR SALE: SYM·I single·board microcomputer. fully assem· 
bled with 28-key dua~function keyboard. 6·digit LED display. 
t K RAM expandable on board to 4K. cassette interface. single 
+ 5 volt operation. and 6502 microprocessor. 5 100 or best 01· 
fer. Jeff Taragin. 130 I ) 628-8516 days. 764-6091 evenings. 
FOR SALE: Nonh Star time-shared multiuser computer sys· 
tern I'ess terminals and printers}. four user 288K piuS memory 
18-megabye hard disk. Two double·density double-sided flop­
py disks. High·performance. tow·cost system: 56000. R. Mor· 
rison. POB 188. Cannon BeaCh. OR 97 110. 1503) 436-1122. 
FOR SALE: TRS-80 Model I. Level II BASIC. 32K RAM. Ac­
cessories include disk drive. video monitor. expansion interface. 
home controller, cassene recorder. and line printer IV with pro­
portional spacing, Also. Scripts it word processing. mailing list. 
Tiny Pascal. Editor/Assembler. and tons of other software 
packages. AU manuals and documentation. S 1500 or best offer. 
Cliff Brust. 408 West David Rd .. Kettering. OH 45429. 1513) 
667-2431 ext. 2243. 
WANTED: Will pay 57 for an unused set of keyboard com­
mand stickers /overlays} as originally issued with the Program­
ma Apple PIE word'processor program. Check sent immediate· 
lyon receipt. Roben Greenwald. POB 40 I . Wheatley Heights. 
NY 11 798. 

FOR SALE: SwTPC 6800 with 4K memory. PERCOM 
cassette/terminal interface and fun documentation: S I SO or best 
offer. Julius Cassels. RFD I . Suncook. NH 03275 . 1603) 
736-8 I 79 . 
W ANTED: Used circuit boards from similar models for a 
ComData Model 933 teletypewriter/plotter terminal. H. E. 
Fiehler. 4200 East University. Middletown. OH 45042. 

UNCLASSIFIED POLICY: Re<lders who h<lve compute r equipment to buy, se ll , or 
tr<lde or who <Ire reque stlllg or gIVIng ,1dvice may send <I notice to BYTE For Inc lu ston 
In the Uncl,lsslFled Ad s s['et lon. To be (omlderecl For ptlbltc<ltion, ,m ;I dvertisement IllUSt 

be noncommerCl,ll Ilndlvldudls or /lon" Il rle comptltt'r cltlb s only). typed rlouble-sPdced 
on p l'llil w ilite p,lpf'r. contdll1 75 words or Fewer, ,md Include completf' 1l ,1me ,In.d rlddress. 
TillS se l vlce IS Fref' 01 cll'''CJe. notlCf's .1I"e printed onc(' only ,1S sp<lce rwrn1 lt S. Yow COn Fl rIT],l­
tlon of pl<lcement IS ilp'pe,lr'!nce In ,Ill Isstle of BYTE ilS we eng<lge III no correspondence 
Pleasf' ,l liow <It le<lst tl1reC:' montl] s lor yow ,1rl to "PP<'.Ir. Send yow notices to Unc/,l ss IFlerl 
Ads, BYTE/McGr<lw-HIIi . rOB 372. H,mcock. NH 03449. 
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Unclassified Ads 
FOR SALE: Hazeltine Esprit terminal. Perfect condition, no 
longer needed due to recent computer acquisition: 5500. Also, 
would like to correspond with Micropolis DOS users, preferably 
Model II users. Gunnar Seaburg, URH 119 Townsend, 1010 
West Illinois, Urbana, IL 6180 I 
FOR SALE: S-IOO Z80 CPIM system, 64K high-speed static 
memory. 128K electronic disk Isemidiskl, two double-sided 
double-density 8-inch disk drives 12.4 megabytes) , two serial 
ports, two parallel ports, CPIM 2.2. Also, word processing, 
communication, C. and Pascal software. Manuals and disks. A 
year old: 51995. Richard Schwartz, 454 26th Ave .. San Mateo, 
CA 94403, 1415) 859-5875. 
FOR SALE: Ohio Scientific C4P-DF, color video system­
DAC. output. 48K RAM 8-inch dual, noppy disks, two joysticks. 
1982 factory update. DOS 3.3 manuals, little used. Cost 53200; 
will sell for 52400 or best offer. Robert M. Woldman, 2 120 St. 
Clair Ave .. Cleveland, OH 44114. 12161 241-2267 . 
FOR SALE: Heath H-19 terminal, H-IIA computer with 
32K memory, two serial one parallel interface cards. 300-bps 
direct-connect modem. and manuals. Excellent condition: 
51200. MD . Erdman, ZZII Thornhill Rd .. Tifton, GA 31794. 
19121 382-9498. 
FOR SALE: MSI 6800 computer system. 32K, two serial 110 
ports, FD-8 dual8-inch disk drives, TI-810 printer, LSI ADM-3A 
terminal. all software and documentation. Software includes 
BASIC interpreter, BASIC compiler, assembler, editor, and more: 
52800. Mel Woolf, 10808 Midsummer Dr .. Reston, VA 2209 1, 
1703) 860-1315 . 
WANTED: To correspond with TRS-80 color computer 
users who wish [Q eXChange software and information. Joel E. 
Yingst. 463 Maple St.. Annville. PA 17003 . 

BOMB 

FOR SALE: Tektronix 4051, full memory, documentation, 
excellent condition: 53700. David F. Rogers, 817 Holly Dr. E, 
Rt. 10, Annapolis, MD 21401.1301) 757-5724 . 
FOR SALE: IBM 5100 portable compuierwith two cartridge 
tape drives. IBM 5 103 11 32-columnl printer, over 25 tape ca r­
tridges Isome new), all manuals, cables, GIL, AIR, PIR. Inven­
tory and mail-list software (plus several other business pro­
gramsl. Originally 5 15.000, will sell for 55000 or best offer. Will 
not sell items separately. Will pay shipping. M. Reardon, 17 Earl 
Lane, Rothsville, PA 17543, 17 17) 627-5353 Ino collect callsl . 
FOR SALE: Digital Group equipment single-density floppy­
disk controller board: S 125 . Parallel-port board 14 in, 4 out): 
545 . Four Phi-Decks with cabinet. controller board. Phimon. 
and EPROM: 5265 . All in good working condition, but I haved 
switched to double density and don't need it. Harold E. Frye, 
155 I-5th Ave. SW, Rochester, MN 5590 I 
FOR SALE: Two S-IOO 8K static-memory boards. 100% 
functional: S 75 each or bQ[h for S 125. For Xerox copies of 
schematics and description. send 500: and SASE. Michael Scott. 
2204-3 Arbor Circle, Downers Grove, IL 60515. 
FOR SALE: n08 EPROMs. I have about 275 EPROMs that 
were removed when equipment was upgraded to 2716 . J will 
sell them at rock·bottom prices. All were working when re­
moved. Perfect for the hobbyist. Make offer for all or part. Rick 
Matthews, POB 80685, Baton Rouge, LA 70898, 15041 
29' -0832 evenings and weekenas. 
FOR SALE: ZZ-slot TEl S-I 00 chassis. factory-assembled in­
dustrial grade. never used. WiJJ seJJ or [fade for serial printer. 
Sanders 7 ZZ display and keyboard with prints: 550 or best offer. 
Philip L. Edelsberg, 4148 West Breese Rd .. Lima, OH 45806, 
14191999-5363 evenings or 226-4324 days. 

BYTE's Ongoing Monitor Box 
Article # Page Article Author/sl 

I 36 Buiid a Power-Line Carrier-Current Modem Ciarcia 
2 48 The C Language and Models for Systems Johnson, 

Programming Kern ighan 
3 64 A C Language Primer, Part I: Constructs and 

Conventions in C Joyce 
4 82 Comparing C Compilers for CP/M-86 Houston 
5 ) 10 Five C Compilers for CP/M-80 Kern 
6 134 Nine C Compilers for the IBM PC Phraner 
7 172 Managing Software Development with C Linhart 
8 186 The Unix Tutorial, Part I: An Introduction 

to Features and Facilities Fiedler 
9 212 A Survey Df Unix and C Resources Zintz 

10 222 What is a Software Tool7 ThDmas 
II 243 The Unix C Compiler in a CPIM Environment Halfant 
12 268 Annotated C: A Bibliography of the C Language Ward 
13 286 Chisel Your CDde with a Profiler Leas, 

Wintz 
14 292 A New Shape Subroutine for the Apple Simoni 
15 312 The Debate Goes On . Pournelle 
16 331 The IBM PC and the Intel 8087 Coprocessor, 

Part I: Overview and Floating-Point Assembly-
Language Support Field 

17 386 Curious Coordinates for Computer Graphics Millikan 
18 401 BYTE West Coast: The Future of Software Design Gates 
19 404 The 8086-An Architecture for the Future, Part 3: 

Instruction Set CDntinued Heywood 
20 434 User's Column: Epson OX-IO, Zenith Z-29, 

CP/M-68K, and More Pournelle 
21 456 Voice Lab, Part 2: Menu-Driven Routines for 

Digital Speech Synthesis and AnalysiS Hoot 
22 477 Help in Apple III Pascal Evans 
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WANTED: Memorex 550 flexible disk drive. James 
Mantooth, 2351 Interlackin Circle, Cleveland. TN 37311. 16151 
479-8015. 
FOR SALE: 64K MFP-II home computer totally compatible 
to the Apple and Franklin Ace. It contains color, graphics. low 
and high resolution, radio-frequency modulator, etc .. 5399 . 
Abbey A . Perez, 7943 Kenton, Skokie. IL 60076, 13121 
677-9118. 
FOR SALE: Medical computer books. Compulers In 
MediCIne-An IntroductIon: S 18. (ompulers In LabQrcHory 
MedICIne fclinical labs and nuclear medicine) : 534 . Mlcrocom· 
puter Programs In MediCIne (BASIC program listings for scheduj... 
ing, billing and graph plottingl : 580. T. Armstrong, Box 874, 
Center Moriches. NY 11 974 . 
FOR SALE: Mint 48K Apple II motherboard with Applesoft: 
S395 . 5-Amp power supply: 585 . Money order preferred. V .L. 
Davenport, I 13 Coventry Court. Naperville, IL 60565. 13 121 
420-1415 evenings and weekends. 
FOR EXCHANGE: Commodore 64 programs. Send your 
lis[ with brief explanation and so will I. Arcade. board and/or 
adventure games. educational and/or tutorial programs. 
especially. A partial list dof what I have: Rubik's Cube solution, 
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D. Lemer, 7908 Venetian St .. Miramar, FL 33023. 
WANTED: SD Systems users-I have several B-inch DSiSD 
floppy disks, the contents of which I would like read and 
printed or transferred to a more portable format fsuch as IBM 
3741) . The data was w ritten on an SO Systems with Versa· 
floppy controller. Willing to pay for the services rendered. Bill 
Sheffler. 253 J Ave .. Coronado, CA 92118.16191435-833 3. 

May BOMB Winners 
Jerry Pournelle's eclectic User's 

Column, "Ulterior Motives, Lobo, 
Buying Your First Computer, JRT 
Update, " placed first in the May 
BOMB contest. Jerry will take home 
the 5 J 00 prize . The second-place 
award for- 550 goes to Steve Ciar­
cia for his article, "Build an RS-232C 
Code-Activated Switch." Rich 
MallOY, a BYTE technical editor, 
earned third place for "Little Big 
Computer," a review of the TRS-80 
Model J 00 Portable Computer. 

Correspondence 

Address all editorial correspondence to the 
editor at BYTE, POB 372, Hancock NH 03449. 
Unacceptable manuscripts will be returned if ac­
companied by sufficient ~rst-<:Iass postage. Not 
responsible for lost manu5cripts or photos. Opin­
ions expressed by the authors are not necessarily 
those of BYTE. Entire contents copyright © 1983 
by BYTE Publications Inc. All rights reserved. 
Where necessary, permission is granted by the 
copyright owner for libraries and others registered 
with the Copyright Clearance Center ICCc) to 
photocopy any article herein for the fiat fee of 
S I .50 per copy of the article or any part thereof. 
Correspondence a nd payment should be sent 
directly to the CCC. 21 Congress Sr, Salem MA 
01970 Specify ISSN 0360-5280/83. S 1.50. Copy­
ing done for other than personal or internal 
reference use without the permission of McGraw­
Hill is prohibited. Requests for special permission or 
bulk orders should be addressed to the publisher. 
BYTE® is available in microform from University 
Microfilms International. 300 North Zeeb Rd, Dept. 
PR, Ann Arbor MI 48106 USA or 18 Bedford Row, 
Dept. PR, london WC I R 4EJ England . 
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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 High land C ircle, Need ham Heights, Mass. 02194 (800) 343-3436 (617) 449-6762 

Headquarters and Retail Division, 225 Turnpike Street , Canton, Mass. 02021 (800) 343-6833 (617) 828-8150 
"'IBM is" registered trademark oflncernotional Businc!'!' Machines Corporation . 
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