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SAVE OVER 30% ON OUR GIFT PACKS!

Announcing Borland's New
Turbo Editor ToolboX™ $69.95

IT'S ALL YOU NEED TO BUILD YOUR OWN WORD PROCESSOR
FOR ONLY $69.95!

You get all the modules you need to build your
own word processor.

• You get ready-to-eompile source code.
• You get a full-featured word processor

that looks and acts like WordStar™; we
call it MicroStar™

• You get a 2oo-page manual that tells
you how to integrate the editor proce
dures and functions into your programs.

You can use Turbo Editor Toolbox "as is" or
modify it any way you want.

And you don't get a bill for Royalties.
Because Borland doesn't believe you should pay
for something more than once.

All this and more for only $69.95.
And until March I, 1986 you can get Bor

land's new Turbo Editor Toolbox for even less!
(Only $47.50 when you buy the special Turbo
New Pack.)

YOU CAN HAVE MANY WINDOWS ON
THE WORLD. The new Turbo Editor Toolbox
features windowing, a technique that lets you
see several documents-or several parts of the
same document-at once. You know best what
your needs are. Turbo Editor Toolbox lets you
open the windows you want And to make
those windows part of your program.

WITH TURBO EDITOR TOOLBOX YOU
CAN HAVE THE BEST OF ALL WORD
PROCESSORS IN YOUR WORD PRO
CESSOR. You can make WordStar behave
like Multi-Mate. Support windows just like
Micr~ft's@ Word™ And do it as fast as
WordPerfect does it Incorporate your new
"hybrids" into your programs to achieve
incredible control and power.

Turbo Editor Toolbox. It's the kind of tool
that almost everyone needs-and we're the
kind of company to give it to you at a reasona
ble price, without any compromise on quality.
(We're so sure you'll be satisfied that we offer a
6O-day money-back guarantee-something no
one else does.)

THE CRITICS' CHOICE

"1\100 P2scal has gollO be the best value in lan
guages on the market today-and Borland Interna
tional, by delivering excellenl products al reasona
ble costs, is leading the software industry where il
has 10 go. Thrbo P2scal is more than IIEl a good
program al a low C06l. It's also a Iow-rost, well
cooceJved programming Ianpge making It pnlSi-
ble for loes of people to produce good programs." --_

Jerry P/HIrtI,II" Bm

"This 00lllpi!er, produced by Borland lnterna1ional,
is one of the best programming toob presently
available for the PC."

MIe"", emll,t"", PC Teetl ."",

"umguage deal of the eenlUly...Thrbo P2scal."
.Ie" Dot"".,.., PC M.,ez""

I BORlAnD
INTERNATIONAL



60 DAY MONI-<Y·BACK GllARANTEE

'Introducing Borland's New
Turbo GameWorks™ $69.95
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THE GAMES YOU CAN PLAY, REPLAY, REVISE AND REWRITE BUT
CANNOT RESIST.

(Turbo Pascal Source Code included!)

We give you the source code, the manual, BORLAND'S TURBO GAMEWORKS AND
the diskettes, the 6O-day guarantee and the SOME OF ITS MASTER PIECES
competitive edge. Let the games begin. Chess. Chess, the ultimate strategic game. Agame
Bridge. Go-Moku. so old that no one knows its exact origins.

State-of-the art games that let you be player, nuw GameWorks lets you play chess at six dif-
referee, and rules committee-because you ferent levels from the beginner to the sophisti-
have the Turbo Pascal source code. Which cated user. And you have many ways of playing
means that you can playa game or create a with your Turbo GameWorks. Let the computer
game, any time and any way you want solve checkmate problems. Set the time limit

Borland's new Thrbo GameWorks lets you for each game. And there's more.
combine gamesmanship with craftsmanship. Decide whether you or the computer "goes
Discover the secret techniques and moves used first." Trade places with the computer at any
by the Old Masters. Learn exactly how state-of- point in the game. It's all possible with Game-
the-art computer games are made-so you can Works.
go off and make your own. Since you have the
source code, you can always change the game. Go-Moku, also known as "Five-in-Une," is a
Or rig the game, if no one's looking. very old Japanese game played on a board of
Pure Magic. That's Thrbo GameWorks. And part squares. The first player to get five game pieces
of the "sourcery"- Thrbo GameWorks is only in a row-either horizontaUy, vertically, or
$69.95. When combined with our new Turbo diagonally-wins the game.
Editor Toolbox in the Thrbo New Pack, it's It's an intriguing game. But you're not
only $47.50. limited to playing it one way. With Turbo
SHORT CUTS, SECRETS AND GameWorks, you can modify it your way.
STRATEGIES. The Thrbo GameWorks man- Brld,e. Play bridge with a friend or team up
ual takes you steJrby-step through all the against the program-you decide which hands
games. How to play them. How to modify the computer plays. You can even decide to let
them. How to use the power of Thrbo Pascal to the program cheat! The program automatically
write new games. bids and plays its own hands. And, since you

You'll learn general problem analysis, how can tinker with the source code, you can make
to identify all possible moves, "rule of thumb" "your" Bridge unlike any other.

strategies, procedures for testing strategies, and .f1•••~~~!
ways to rate options. You'll also be introduced
to "top down" program design, the develop
ment of basic algorithms, the use of constants
and data structures and ways to design shon
cuts with incremental updating.

On top of all that, you'll have a lot of fun
(if you want to).

So go to play (and work) with Borland's
new Thrbo Game~. It's unique. It's fasci
nating. And it's brand-new. Be first with the
latest and greatest-order your Thrbo Game
Works today.
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Double your IBM PC's
processing speed for under $650.
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in IBM PC performance. QuadSprint. The
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1-2-3. dBASE III, Wordstar. and more*) run
faster and more efficiently than ever
before... without special commands or
interface software.
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without running up ahuge bill. At less
than $650. QuadSprint is about half the
price ofother accelerator (turbo) cards
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To the Quadram dealer closest to you.
And see how to double the processing
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trademark of Ashton-Tate. Inc. 'MlrdstarJs a trademark of MlcroPro Corp. ©Copyright 1984 Quadram Corporation. All rights reserved.
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A TALE OF FOUR COVERS
Since "Graphics Hardware" is the theme
of this issue of BYTE, Phil Lemmons sug
gested that it would be only fitting if the
cover were-what else?-computer-gen
erated! Although I have experimented
briefly with graphics packages in the past.
this was to be my first serious attempt at
a finished computer painting (pixeling?).
In mid-August I received, on loan, the
following: (I) ZSoft Corporation's PC Paint
brush, a graphics program for the IBM PC
and compatibles marketed by IMSI. (2)
Sigma Designs' Color 400 graphics board,
which yields 16 colors at a resolution of
640 by 400, (3) a Princeton Graphic Sys
tems SR-12 RGB high-resolution monitor,
and (4) a Summagraphics SummaSketch
digitizing tablet and pen. These were
driven by an Eagle Thrbo PC with a hard
disk. Now, my background is art, not com
puters. So it was with some concern that
I faced my assignment: familiarize myself
with the system and produce sketches and
a BYTE cover ., in three weeks.

GETTING STARTED
I began with an exploration of PC Paint
brush's features. This required only occa
sional reference to the manual. since the
program's basic functions are quite in
tuitive. After only several minutes, I began
to form my first impression of what it's like
to use computer graphics-a sense of
power.

lake a simple operation, one an artist
performs repeatedly: changing paint color
and brush size. Traditionally, this involves,
at the very least. cleaning one brush and
finding another: quite possibly it will re
quire finding and opening another tube
or bottle of paint. Big deal. you say. But
to change brush color and size on the
computer took only two whisks of the
wrist across the digitizing tablet (to move
the cursor and click on the appropriate
menus) and only about 4 seconds to com
plete. Compared to this, the old-fashioned
way is pure drudgery.

The same can be said of all the various
functions of the PC Paintbrush program,
such as cut-and-paste routines, erasing,
color fills, "spray-painting:' enlarging/rotat
ing/reducing, and zooming in. It wasn't
long before these functions were becom
ing second nature to me. Manipulating an
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image on the screen was virtually effort
less-and fast.

THE SKETCHES
After only a few hours, I began working
on the three sketches you see reproduced
here. This was a breeze. First. I drew and
saved to disk a blank BYTE cover in the
correct proportions: whenever I wanted to
try out another idea, I simply called up this
file and started a new sketch with the BYTE
logo already in place. Conversely, when
any sketch reached an interesting stage,
I simply saved that version to disk and
then continued from that point with fur
ther experimenting. Most of my work in
the program was done in the freehand
drawing mode.

THE COVER
The cover wasn't exactly planned. After I
had finished three sketches, I wanted to
experiment with a finished image so that
I could show Phil and Ross IRosslyn Frick,
BYTE's art directorl what the final cover
would be like Since two sketches con
tained flowers, I decided to paint a rose.
With a handful of sentimental greeting
cards for references, I started in.

This was great fun! I started with a solid
red area shaped like a rose. Then I began
refining the image with different shades
and hues created by mixing patterns of the
16 basic colors. The zoom feature came in
to its own for touching up edges and close
up work on the computer chip. Highlights?
A flick of the wrist sends a "spray" of white
onto a petal. A background? Create your
own pattern: one touch of a button sends
it cascading over the screen. Want to see
what another looks like? Save the old ver
sion, fill in a new background, save this ver
sion, and compare the two back and forth.
In about three hours I had a finished paint
ing, background, shadows, and all.

Ross and Phil liked what I had done so
far on the system. In fact. Ross was so
pleased with the image of the rose that
she was in favor of putting it on the cover.
And, of course, that's exactly what we did.
After making one 20-minute alteration
(enlarging the chip and putting it on a
more prominent petal), the image was
ready to be photographed for final layout
and color separations.

-Robert Tinney





SmarTerm 220 software makes
DEC terminals obsolete!
You don't need a DEC terminal to
access DEC's new generation host
software. Now you can use your
IBM PC and SmarTerm 220 terminal
emulation software to access All in One,
A to Z, and other popular mainframe
software. SmarTerm 220 gives you
sophisticated, accurate DEC VT220,
VT100, VT102 and VT52 emulation,
and includes TTY mode to link you
to popular services like The Source,
CompuServe, Dow Jones, EASYLlNK,
and Tymnet.

As you've learned to expect from
Persoft, the industry leader in software
terminal emulation, SmarTerm 220
continues the tradition of offering
"smart" software solutions where IBM
PC hardware limitations prevent exact
duplication of DEC terminal features.
For example, we give you horizontal
scrolling for 132-column text display,
and also support popular 132-column

video display boards. And we provide
"convenience" features not found in
other terminal emulation packages like:
"Branch to DOS" hot key, automatic
installation, color support, multiple
setups, "smart" softkeys, remappable
keyboard layouts, and online help
screens detailing PC and AT keyboard
mappings. Our unique support for
DEC's popular EDT editor includes
convenient keyboard mapping of the
"GOLD" and PF function keys, as well
as an EDT specific on-line help screen,
and keytop chart.

International business people take note:
SmarTerm 220 fully supports European
versions of the DOS operating system,
8 bit mode, the VT220 multinational
character sets, and the compose key.

SmarTerm 220 is a powerful communi
cations package as well, allowing text
and binary file transfer at speeds up
to 19,200 baud. In addition to the

popular XMODEM "error-free" protocol,
we include our own PDIP protocol and
supply you with free BASIC and
FORTRAN programs which implement
the protocol on VAXNMS systems.

So "farm out" your obsolete DEC
terminal, and join more than 35,000
satisfied users who "reap" the benefits
of SmarTerm!

The SmarTerm family:
SmarTerm 220-DEC VT220
SmarTerm 100-DEC VT100
SmarTerm 125-DEC VT125
SmarTerm 400-Data General Dasher D400
SmarTerm 4014-Teklronix 4014

PUT YOUR DEC TER
OUT TO PASTURE!

After SmarTerm, what do you do with your obsolete terminal? -
IDEA CREDIT: Ann Garner Riddle of Winston-Salem, N.C.
"SmarTerm IS a registered Ifademalk 01 Persotl. Inc. ·PO'P IS a trademark of Persoft. Inc. 'OEC, VT, ReGIS, A to Z and All In
One are trademarks 01 DigItal EQUipment Corp 'CASHER IS a registered trademark 01 Data Ganefal Corp. "TeklrOflI)l II a
registered trademark 01 Teklronllil, Inc e Person, Inc 1985 All nghts reserved

Persoft, Inc - 2740 Ski Lane - Madison, WI 53713
(608) 273-6000 - Telex 759491
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M· I·C·R·O·B·Y·T·E·S
Staff-written highlights of late developments in the microcomputer industry.

Apple Introduces Add"ons for II, Macintosh

Apple Computer Inc. unveiled several new and enhanced peripherals for Apple II and
Macintosh computers.

The Apple II RAM Expansion Card is a standard-slot card for the II, 11+, and lie. In its
standard form, it holds 256K bytes of RAM but has sockets for up to I megabyte (using
256K by I-bit chips). It also contains a 32K-byte ROM and a CMOS gate array interface to
the I/O bus. Under ProDOS, DOS 3.3, and Pascal. the expansion memory can act as a RAM
disk or as direct-access memory (built-in firmware handles memory moves for assembly
language programs). Information about pricing and availability of the card could not be ob
tained before we went to press.

The UniDisk 3.5 ($499) is a 3!h-inch disk drive that interfaces directly to Apple IIc com
puters: other Apple II models must contain the IIc upgrade ROM to use the UniDisk. The
800K-byte 135-tpi drive works with ProDOS, DOS 3.3, and Pascal. Apple said it runs ap
proximately 30 percent faster than previous Apple II drives.

Third-party products supporting both the UniDisk 3.5 and the memory card include
Ouark's Catalyst 3.0 (a Macintosh-style "desktop" for the Apple II) and Virtual Combinatics'
Pinpoint (desk accessories for Appleworks).

The $595 Imagewriter II adds four-color printing capabilities, increased speed, and an ex
pansion slot to Apple's standard dot-matrix impact printer. The Imagewriter II can print at
250 characters per second in draft mode, 180 cps in correspondence mode, and 25 cps in
near-letter-quality mode. It can also handle graphics from 72 to 160 dots per inch, can print
on paper from 3 to 10 inches wide, and can accept Apple's new $225 cut-sheet feeder. The
printer uses a fabric continuous-loop ribbon that is available in black or in a four-color style
(black, magenta, cyan, and yellow). An RS-232C serial connection links the printer to either
the Macintosh or the Apple II. A single expansion slot can be used to expand the Image
writer II's IK-byte buffer to 32K bytes with a $99 card. Or the slot can be used for an
Appletalk card that is scheduled to be released early next year. Apple said that Sorcim's
SuperCalc 3a, Software Publishing's pfs:Graph, and Broderbund's Dazzle Draw will support
the Imagewriter II's color capability.

Apple's Hard Disk 20, which is scheduled to be available this month and sell for less than
$2000, attaches to the serial port of a Macintosh external disk drive. The disk has a for
matted storage capacity of 20.77 megabytes, a transfer rate of 500 kbits/second, and an
average seek time of 85 milliseconds. The drive, designed to fit beneath the Macintosh, in
cludes a second port for daisy-chaining devices. Systems that use the Hard Disk 20 will still
have to boot from a floppy disk. Third-party developers will be supplied information on the
drive's new hierarchical file structure.

The Apple Personal Modem ($399) is a Hayes-compatible 3001I2QO-bps modem that at
taches to the RS-232C port of the Macintosh or Apple II. Apple's new $399 Color Monitor
lie and Color Monitor IIc are electrically identical but have different cases. The lie model
has an optional stand ($25). Both are l3-inch composite (NTSC) video monitors.

In other Apple news, the company has clarified its policy on the Switcher program, which
allows concurrent RAM residency of several Macintosh programs. While Switcher will be
licensed to third parties for bundling with other software and also be sold by Apple dealers
for about $20, it will still be available for free on services such as CompuServe. Although
Apple doesn't encourage this practice, it will be allowed because the company had earlier
advocated it.

Intel Sampling 80386 Microprocessor

Intel is now selling samples of its CMOS 32-bit 80386 microprocessor and related CPU
boards and software tools. The company claims a sustained performance of 3 to 4 million
instructions per second for the chip. The 80386 has a direct address space of 4 gigabytes
and virtual memory capacity of 64 trillion bytes. It contains on-chip hardware for memory

(continw
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management. multitasking, four-level software protection, and self-testing. A pipelined ar
chitecture lets the 80386 fetch, decode, execute, and memory-manage instructions all at the
same time. The chip supports both segmentation (with segments up to 4 gigabytes) and
paging. It was designed to be fully compatible with all software written for Intel's earlier
iAPX 86 microprocessors (the 8086. 8088. 80186, 80188, and 80286).

The 80386 can run applications concurrently under several different operating systems.
The chip has 32-bit registers and data paths and demultiplexed 32-bit address and data
buses. The 32-megabytes/second local bus allows access to an off-chip cache of any size in
two clock cycles.

The 80386 will be available in a 132-lead pin-grid array package in both 12- and 16-MHz
versions. In sample quantities, it will cost $299. Full-production quantities won't be available
until late 1986. Although the 80287 can work as a numeric coprocessor for the 80386. a
faster 80387 coprocessor is being planned.

Intel is also selling Multibus I and II single-board computers using the 386 for $3860 each.
PUM and C compilers and an assembler are also available. The UNIX System V and iRMX
operating systems are planned for 1986 release.

AT&T Will Sell Alloy MS-DOS Emulator for UNIX PC

An add-in board allowing AT&T's UNIX PC to run PC-DOS programs should be available
from AT&T this month. The DOS-73 board is made by Alloy Computer Systems, which
granted AT&T exclusive marketing rights earlier this year.

The DOS-73 card, which might be named something else by AT&T. includes an 8-MHz
8086, 512K bytes of RAM, and a serial port. Software included with the card emulates
some IBM PC functions while redirecting many MS-DOS function calls to comparable UNIX
operations to be executed by the UNIX PC's faster 68010 processor. The DOS emulation
can be accessed from the console or from either remote terminal. A PC-DOS application
can operate concurrently with other UNIX programs in separate windows, but only one PC
DOS program can run at a time on the system. The card is capable of emulating the Her
cules graphics card for the IBM Pc.

At press time, AT&T would not disclose pricing or availability for the card. However, Alloy
said that AT&T would receive shipments in October at prices that would let it sell the card
for about $1000.

Northwest Instruments Unveils Hardware-based
Software Analyzer

Northwest Instruments Systems took the wraps off its SoftAnalyst. a hardware system for
the IBM PC and PC AT that lets programmers nonintrusively analyze high-level software
written in Pascal. C. FORTRAN, and Ada. The product uses a microprocessor probe that fits
in the PC's CPU socket. The SoftAnalyst. priced from $9955, can report on program flow,
execution time. response time. and execution bottlenecks.

Nanobytes

Alsys Inc.. Waltham, MA, the company founded by Jean Ichbiah, principal designer of the
Defense Department's Ada language, plans to release a validated Ada compiler for IBM's
PC AT in December. ... Boston Software Publishers released Maclndex, a $50 program
that prepares indexes from MacWrite documents .... AT&T began shipping samples of its
I-megabit memory chip during the summer. It will grind into full production in early
1986. . leBlond Software, Indianapolis, IN. has released Concerto, a $99 enhancement
for Lotus Development Corp.'s Symphony. It lets developers design Symphony add-in
modules in BASIC instead of assembly language. . . . Meanwhile in Lotusland, Lotus said
future versions of its business software, including 1-2-3 release 2 and Symphony 1.1. will ac
commodate installation upon and booting from a hard disk .... Alpha Microsystems,
Santa Ana, CA, has been granted a patent for its VCR Backup Controller System, which
allows IBM PC hard disks to be backed up on standard VCRs. . . . Lattice announced dbC
III. a $250 set of C library functions that can access dBASE III data files. . . . Motorola
introduced the MC68605 X.25 Protocol Controller (XPC), which fully implements the
physical and data-link layers of the 1984 CCITT X.25 recommendation. The XPC generates
the X.25 link-level commands and responses. At 12.5 MHz, the chip can handle serial com-
munications at 10 megabits per second. In quantities of 100, it will sell for $50 .
Adaptec brought out a 24-MHz version of its AIC-GIO storage controller chip .
Checkmate 1echnology, Tempe, AZ, has redesigned its MultiRam memory-expansion cards.
Apple lie and IIc owners can now add a 65816 processor. Checkmate will bundle Micro
Magic's operating system with the 65816 enhancement.
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Kyocera's
intelligent stand
alone modem
with Microsoft
Access software.

In1876Alexander GrahamBell
gil\epeople an easierway to
staYintoUch.~\\e're doing
the same forcomputers.

At Kyocera, we think it's about time computers had an easier
way ofstaying in touch. That's why we're introducing atelecommuni,
cations package featuring our 1200 bps modem and Microsoft's Access
software for IBM,PC, XT, AT and all compatibles.

It's the most advanced bundled system on the market. But you
don't need an advanced degree in computer science to use it.

We designed our 1200 bps modem with amind of its own. It can
answer automatically, distinguish busy and dial,tones, even handle
voice and data communications at the same time. And you won't

have to work overtime memorizing mind
boggling command sequences, because
we've also given our modem bUllt,in
help menus.

Of course, any businessperson
worth his weight in data knows the best

hardware needs the best software.
That's why we teamed up with the

most advanced telecommunications program available, Microsoft's
new Access.

Only Access features X.PC protocol which lets you simultane,
ously monitor up to 15 live connections through separate "windows"
on your screen. For instance, as one window displays stock market
returns, another can provide market analysis. Through athird window, you can book an
airline flight via GAG (Official Airline Guide). All the while, X.PC checks data transmiS'
sions for errors.

Access also lets you compose, send and receive letters through electronic mail services.
The Kyocera 1200 bps modem with Microsoft Access is available in stand alone or

ror the Kyocera dealer nearest you, call IOU-free (BOO) 235-[222 or (408) 257.mJ.
'IBM. IBM-PC and IBM-XT are tr.Kiernarhoflmmo'oonal Business Maclin" Corporation. MicroIoIt is, ~ered tr.Kiernark ofMicrololt Corporation. OAG is,~ <r.ldemarkofOflidal Airlin, Guid< Inc.
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direct card. The bundled package contains all necessary accessories, including an RS-232C
cable (for IBM-PC, XT* and compatibles). And because it's bundled, you'll save abundle.

The Kyocera 1200 modem with Microsoft Access
software. If Alexander Graham Bell were around today,
he'd wish it was his idea.



CALCULATING PROBABILITIES
"The 1echnology of Expert Systems" by
Robert Michaelsen, Donald Michie, and
Albert Boulanger (April. page 303) men
tioned a method of calculating probabili
ty used by some expert systems such as
TAXADVISOR and MYCIN, in which the
probability of one conditional AND an
other is taken as the minimum of their in
dividual probabilities, and the probabili
ty of one conditional OR a second is taken
as the maximum of their probabilities,

If a group goes to all the trouble to make
an expert system, it really should take the
time to calculate its probabilities correct
ly. The correct procedure for finding the
probability in the case of an AND is to
multiply the individual fractional prob
abilities. For an OR, one should calculate
the probability of all of the conditionals'
evaluating to "false;' which is an AND
operation, and then subtract the result
from 1. As an example, the first of the two
trees Isee figure II is traversed from left
to right using the first method of calculat
ing probability; the second, using the cor
rect method. The numbers at each branch
are the probabilities of the tree so far
evaluating to "true."

Multiplication and subtraction routines

g'~>0'7)0.2

AND 0.5

0.6~AND
0.5 0.5
AND
0.7

L·E·T·T·E·R·S

are fast compared to artificial-intelligence
constructs. I do not believe that the time
saved is worth the accuracy lost. What if
a program given the above data had a
threshold value of 0.5?

PHILIP GOETZ

Ellicott City, MD

Robert Michaelsen replies:
In response to Mr, Goetz's letter, I have
the following comments, The people who
built MYCIN were aware that they were
not using ''probabilities,'' Instead. they
created their own calculations for deal
ing with uncertainty, based on confirma
tion theory, and called them "certainty
factors,"

They rejected the use of probabilities
in their expert system because the sys
tem violated the assumptions about
statistical independence and prior prob
abilities that are necessary with Bayes'
rule, While it is true that certainty factors
are subject to problems of interpretation
not found with probabilities, they judged
the interpretation problems to be less
severe than those with statistical assump
tions, (Other expert systems, e,g.. PROS
PECTOR, have used Bayesian revision to
handle uncertainty.)

For a complete discussion of certainty
factors and the reasons for their use, see
E. H. Shortliffe and B. G. Buchanan's '1\
Model of Inexact Reasoning in Medicine:'
Mathematical Biosciences, vol. 23, 1975,
page 351,

DECLARATIVE PROGRAMMING
AND PARALLEL COMPUTING
I found your August issue very interesting
and informative. I particularly appreciated
the articles on declarative programming.

However. I believe I detected some
myopia in the thinking of the authors.
Several of the authors argued that
declarative programming will be needed
to make parallel computing work. How
ever, their vision of parallel computing is
an array of identical processors, all of
which simultaneously make similar com
putations on arrays of numbers.

Very few people actually need this kind
of numerical parallelism. Weather fore
casters, seismologists, numerical aero
dynamicists, and perhaps a few others do.
For most people, even those facing
massive number-crunching problems, the
nature of the problems is different. They
don't lend themselves to simultaneous
computations on number arrays, The
greatest use of declarative programming
will probably have nothing to do with
parallel computing.

In the meantime, parallel computing
seems to be sneaking in the back door,
in a guise completely different from the
array computers most people seem to be
thinking about. For instance, in the very
same issue there were articles on the
Commodore Amiga and the DSI-32 copra-

(continued)

0.7>
OR 1-(1-0.7)(1-0.2) = 0.76>
0.2

AND 0.76xO.21=0.16
0.6

27AND
0.5 0.6x 0.5X 0.7 = 0.21
AND
0.7

Figure 1: Probability calculations using AND and OR,

14 BY T E • NOVEMBER 1985

LEITERS POLICY: To be considered for publica
tion, a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and concisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible,
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Hard Drives

You Can Forget About.

lllluuuuuum

The nicest thing about Maynard's hard drives is their
humility. They never draw attention to themselves. They
simply do what you tell them to do, so you can keep your
mind on your work, not your hardware. Unsurpassed
performance. Versatile design. Superb reliability. We give
you an awful lot to forget about.

Internal, external, or portable
hard drives from 10 to 30MB.

~ElectlOl1ics
430 E. SEMORAN BLVD., CASSELBERRY, FL 3270'

305/331-6402
Inquiry 239



cessor board. both of which allow
dissimilar kinds of processes to go on in
parallel. simply to unload the main CPU.
The greatest use of parallel computing will
probably have nothing to do with enor
mous arrays of identical processors doing
similar computations on number arrays.

JOSEPH P. MARTINO

Sidney, OH

STAR MAPS
In the July BYTE. Bruce Webster describes
a program that displays nearby star posi
tions on a Macintosh ("'New Perspectives
on Nearby Stars:' page 107). Programs like
these are long overdue. In the premicro
age I had to solve the same problems
while researching exploratory routes
among the stars (published in the October
1979 issue of Spacefiight). but the only maps
that could be drawn on an available main
frame were on a line printer. with 132 hori
zontal "pixels"!

It may interest your readers to know that
the Cartesian coordinate system used by
Webster may be adapted to give coor
dinates referenced to the plane of the
galaxy rather than that of the earth's
equator. If Xo. Yo. and Zo are galactic coor
dinates. they may be calculated by:

Xo = -00672-X - 0.8727-Y - 04835-Z
Yo = 04927-X - 04504-Y + 07445-Z
Zo = -0.8676-X - 0.1884-Y + 04602-Z

with X. Y. and Z as used by Webster. The
galactic plane is then the Xo- Yo plane.
and the galactic center is 10 kiloparsecs
along the positive Xo-axis.

Lastly. I wish to bemoan the lack of an
up-to-date collection of nearby star infor
mation. The list by Allen (1973) that was
referenced by Webster in fact relies on a
1969 catalog (by Gliese). With the recent
tremendous expansion in astronomical
knowledge. there would be a lot known
about nearby stars-but the information
is uncollated. unpublished. and inaccessi
ble. It would be a public service if an
astronomer were to collect and publish
the data-preferably in some machine
form such as the Harvard catalog of bright
stars. available to CP/M users.

TONY ORME

Aldershot. England

SWITCHING TO DVORAK
As a professional systems analyst for a
large manufacturing company. it is my
responsibility to estimate cost and return
on investment for computer-oriented proj
ects. Most of the time I have been able
to rely on past experience and/or local

(continued)
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ONLINE
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Whyyou
should

ignore95%
of the news
Because NewsNet automaticallyfinds the
5% you need. From our database of authori- ,
tative, up-to-date business news, you get just
the stories you want, delivered instantly to your
microcomputer. You choose your own, unique
keywords, and NewsNet saves-just for you-

every new article containing those words. Or,
you can find that critical 5% on your own,

with NewsNet's powerful keyword search
ing and text scanning.

Just what's in NewsNet's database? The full text
of over 300 valuable business newsletters. In
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif
ferent industries and professions-everything
from Computers to Investments, from Manage
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer News:
Your Specialty is our Specialty. Here are just
a few of the 25 Electronics and Computers
newsletters on NewsNet:
The Artificial

Intelligence Report
The Business Computer
The Computer Cookbook
Consumer Electronics
Data Base Informer
Electronic Mail News
Outlook on IBM
Japan High Tech Review
Micro Moonlighter,



Ten Day Trial Period.
We're so sure In·a·Vision will

Unlike more expensive CAD
systems, In-a·Vision is easy to
install and use. Even the com

puter novice can be productive
in less than a day. And
In-a·Vision is not copy
protected.

make you more pro
ductive, we'll give you
ten days to prove it to

yourself. Ifln-a·Vision doesn't
improve your productivity, return
it within ten days for a full refund.

In-a·Vision will
make your complex
drawing tasks sim
ple and make you
more productive.
Satisfaction guar
anteed. Dial
800-272-3729 to
order or for a free

brochure. In Texas
or for customer support, call

(214) 234-1769. MICROGRAFX,
Inc., 1820 North Greenville Ave
nue, Richardson, Texas 75081.

~asy

I

you can pan
around in a user-de
finable drawing space -
up to 68" x 68" and
zoom in on specific
areas for greater de
tail. Scale, rotate and
dimension symbols, fill an area
with your choices of predefined
colors and patterns, as well as
draw lines with multiple styles and
widths. Other features include
overlays, predefined and user
definable page sizes, rulers,

grids, and symbol libraries.

Multi-tasking
in a PC-based
CAD system.

In·a·Vision uses
multi-tasking to enable

you to continue drawing while
printing hard copies as well as edit
multiple drawings simultaneously.

Introducing In-a-Vision

ComRlex Drawing
Mad

We created In-a·Vision
just for you. The

engineer who needs
more productive
drafting support.
The designer
who needs ver
satility for alter
nate ideas or
quick revisions.
The architect who
needs to man
variety of workil1
drawings. And the
businessman who
needs first-class presentation mate
rials as well as detailed flow charts
and organization charts.

Point. Click. Draw.
Now all you do to create com

plex technical drawings, systems
designs, blueprints, diagrams, illus
trations, and proposals is point,

click and draw. With
In-a· Vision's mouse
support, windowing,
icons, and pull-down
menus, you produce
drawings more quick
ly, accurately and effi
ciently than ever before.

In·a·Vision's advanced tech
nology includes many features not
found on comparable systems cost
ing thousands more. For example,

(Most popular graphics cards. ploners and printers sUPIXlned.)
Microsoft Windows compatible. Call for spe<.'illc opcnning
environment rcquircn)Cnls.

MICROGRAFXTM
The Picture of Success.

In·a·Vision and MICROGRAf---X are Imdeman:!I of
MICROGRAFX.lnc.

Inquiry 256 Windows and Microsofl are tnKkmarks of Microsoft. Inc.
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OUR PLUG-IN CARD
GIVES YOU PLUG-IN
CONTROL.
PC¢(> 488 allows your IBM
PC/XT/AT or compatible
to controllEEE-488
instruments.
With PC¢(> 488, you can:
o Plug-in to BASIC, C,

FORTRAN,orTurbo
Pascal:M

o Emulate hp controllers,
o Use Tek Standard Codes

and Formats,
o Run IBM's IEEE-488 software, and much more.

Just $395 for the complete hardware and software interface.

~
Capital Equipment Corporation
10 Evergreen Avenue
Burlington. MA 01803
Call today (617) 273·1818

Turbo Pascal is atrademark of Borland Internalional
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sources to help with my estimates. until
now. It seems that upper management is
interested in the Dvorak keyboard for all
computer-related hardware. This interest
has come from hearing and reading about
how efficient the Dvorak keyboard is over
the QWERTY Now management would
like me to come up with some sort of
estimate to switch over.

We have about 100 computer terminals
in our plant and office used by various
users (from factory workers to the presi
dent). In addition. we have 10 keypunchers
who use either an IBM keypunch (remem
ber the 80-column card-ugh!) or a key
to-disk system by Sperry. Also. we have
five computer operators. and let's not
forget the diehards in the programming
department (of which I am a member).

I have to plead ignorance of this subject.
so I am asking if you or any of your
readers have heard of any company that
has switched over to the Dvorak keyboard.
If so. what benefits and heartaches were
involved?

FRANCO ARDITO

Systems Analyst
Executive Offices

Buffalo Forge Company
490 Broadway

Buffalo, NY 14204

"A NEW LEVEL
OF COMPUTING POWER"
Wow! Congratulations on a comprehen
sive look at state-of-the-art systems'
capacity in your August BYTE. A new level
of computing power is about to appear
on our desktops, from high-powered per
sonal audio/graphics in an innovative pack
age ("The Amiga Personal Computer"). to
32-bit computational power ("The DSI-32
Coprocessor Board" and "BYTE West
Coast: New Microprocessor Chips"). to
new high-level languages ("Declarative
Languages: An Overview"). BYTE has
evolved considerably from the days when
8-bit controller/processors were being first
assembled into general-purpose com
puters by "hobbyists:'

lWenty years ago I was fortunate to be
a member of a high school computer club
whose members were permitted access to
a local university's IBM System/360 dur
ing "idle time:' One member of our group
was programming in LISP. and we used to
joke about the parenthetic delimiters as
"impediments:' I was chided for my
tendency to use FORTRAN. I loved PL!1.
but the problems I wanted to work on
were heavily computational. and FOR
TRAN provided easy links to assembly-

(continued)



ASTs Colossusr

:...The CompleteData Storage Solution For
Unparalleled Performance, Expandabilityand Reliability

............

Colossus Disk Subsystem Features
• 74Mb Formatted Disk Capacity

Base Unit
• Expands Up to 370Mb Using

Expansion Unit(s)
• 30 Millisecond Average Disk

Access Time
• Optional Xenix™ Driver (Q4 '85)
• 32-Bit Error Checking and

Correction (ECC)
• 60Mb Tape Cartridge Backup-5Mb

per Minute BackuplRestore
• BackuplRestore By Drive, Volume,

Directory or File
• Local Area Network Compatible
• Boots OffDisk

ASr
RESEARCH INC.

Your data deserves the best storage
system available. For the name of
your nearest dealer call our Customer
Information Center (714) 863-1333.
Or write, AST Research, Inc., 2121
Alton Avenue, Irvine, California 92714
TWX: 753699 ASTR UR.

Rugged, Front to Back. SCSI Expansion
Port ensures easy connection to more stor
age or other SCSI peripheral devices.

Its SCSI expansion port lets you con
nect Colossus Expansion U'1its and
other peripheral devices.

Complete Compatibility. Colossus
is specially designed to be compatible
with local area networks, including
the latest from AST and IBM?!' XT/AT
compatibility means you can boot
directly off Colossus and run PC-DOS
and other operating systems. And its
exclusive DMA/8/16 AT Interface
maximizes performance in multi
user applications.

Rapid Backup. Colossus' tape
backup allows streaming image or
file-by-file backup operations with
a choice of menu or command driven
software operation. And it's fast-up
to 5Mb per minute. Industry standard
tape format means media is transport-

Advanced Architecture. Colossus able for access on other systems. Of
uses state-of-the-art SCSI (Small Com- course, Colossus also provides backup
puter Systems Interface) architecture for the XT and AT internal drives.
and high-performance intelligent Modular Construction. Pop-in sub-
peripheral controllers. This means you assemblies make enhancement and
get automatic media defect manage- maintenance literally a snap. We start
ment, extensive error idenLification out with the finest quality compo-
and recovery, and power-on self-test nents available. Extensive testing and
for total hassle-free operation at all comprehensive burn-in procedures
times. With Colossus,"bad sectors" ensure that every completed sub-
are a thing of the past. system will provide you with totally

Features A Future. Colossus is trouble-free performance, no matter
easily upgraded as your needs increase. what your application.

Inquiry 3 for End-Users. Inquiry 4 for DEALERS ONLY.

Unmatched Performance. Offering
the industry's fastest disk access time
and disk-to-tape data transfer rate,
this 74Mb hard-disk subsystem
expandable to 370Mb -with 60Mb
streaming tape backup is perfect for
your large single-user data bases, as
well as multi-user qnd local area net
work applications.



ERFECTFIT

THE NEW VECTRA PERSONAL COMPUTER
FROM HEWLETT-PACKARD

In today's fast-moving busi
ness environment, you need a
personal computer that has the
flexibility to fit perfectly with
changing business needs and
opportunities. The new Hewlett
Packard Vectra PC is just such a
computer: flexible and versatile.

You get the performance you
need, because you can select the
power, speed and memory capabili
ties that suit you best; the software

you need, because it's compatible
with the IBM PC/AT; and the hard
ware flexibility you need, because
it's designed to access a full range
of accessories and peripherals.

The HP Vectra PC is a high
performance computer. It's 30%
faster than the IBM PC/AT. And
with the addition of the optional
co-processor, it can run even faster.

And since the Vectra PC is
compatible with the IBM PC/AT, it
runs PC-DOS 3.1 programs-with
out alteration. Like Lotus® 1-2-3~

MultiMate~ and R:BASE™ 5000,
plus HP's new AdvanceWrite word
processing series, TextCharts pre
sentation graphics, and more.

There are several internal
and external memory storage

HP Vectra Specs:

MEMORY
256K expandable to 3.64MB
MICROPROCESSOR
Intel 80286: runs at 8MHZ
Optional: Intel 80287: co-processor runs
at 5.33 MHZ

DATA STORAGE
5!4" internal flexible discs (360K or
1.2MB capacity)
20MB internal hard discs
3!.7" stand-alone flexible discs: 20MB
stand-alone hard disc.



options, as well. So you can
choose the storage you need
now. Or expand as your needs
change.

The Vectra PC has high
resolution text and graphics
capabilities. Color or monochrome
displays. And seven expansion slots
to add accessories, extra memory,
data communications, video options,
plus a host of peripherals. Like the
popular HP graphics plotters,
ThinkJet and LaserJet printers,to
name a few.

In all, the Hewlett-Packard
Vectra PC is superbly flexible. As a
stand-alone, or as an easily integrated
addition with HP, IBM and other
computer environments.
And, because it
comes from
Hewlett-Packard,
you know you're
getting a quality
product.

Find out how
the Vectra PC can fit your
needs-whether technical, pro
fessional or secretarial. Call
1-800-FOR-HPPC, Dept. 276Z, for
the name of your local authorized
Hewlett-Packard dealer, or Hewlett
Packard sales representative. In
Canada, call 1-800-387-3867. Vectfa

Flin- HEWLETT
~~ PACKARD
Business Computing Systems

Lotus 1-2-3 business graphics shown. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation.
MultiMate'" is a U.S. trademark of Multimate International. R:BASE .... is a U.S. trademark of Microrim: Inc.
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How to go
from

---- to DOS
without

• •comprormsmg
your

standards.
It's easy. Just get an industry standard file access

method that works on both.
c- ISAM'" from RDS.
It's been th IX'" standard for years (used in

more IX languages and programs than any other
access method), and it's fast becoming the standard
for DOS. Why?

Because of the way it works. Its B+ Tree index
ing structure offers unlimited indexes. There's also
automatic or manual record locking and optional
transaction audit trails. Plus index compression to
save disk space and cut access times.

How can we be so sure C-ISAM works so well?
We use it ourselves. It's a part oflNFORMIX~

INFORMIX-SQL and File-it!~our best selling data
base management programs.

For an information packet, call (415) 322-4100.
Or write RDS, 4100 Bohannon Drive, Menlo Park,
CA 94025.

You'll see why anything less than C-ISAM is just
a compromise.

RELATIONAL DATABASE SVSTEMS,INC.
1985, Relational Database Sysl.Cms, Inc. UNIX isa t.rademark of AT&T .1Nf'ORMlX IS a registered
trademark and ROO, C-ISAM and File It! are trademarks of Relational DatabaSe Systems, Inc.

LETTERS

language-coded routines as well as piot
ter library routines. Over the years. my
programs have become strongly hierar
chical. with multiple levels of function calls
and constant evocation of external
routines from my personal library.

I believe that for a computational lan
guage to survive. it must eventually evolve
into a hierarchical functional language.
Therefore. I applaud Dr. Peter Harrison for
his work on FP and his intent to make FP
available on VAX and PC systems in the
near future C'Functional Programming
Using FP:' page 219). FP is a step beyond
the level of block-structured languages.
such as PLII. and languages with symbolic
array operators. such as APL. Welcome to
a world where man speaks to machine
with the logic of mathematics!

GARY R. CONRAD, M.D.
Iowa City. IA

COMPUTER-AcCESS
INEQUITIES
The July Editorial C'Equal Access to Com
puters: Scruples or Rubles" by Phil lem
mons. page 6) seems to have been writ
ten with Jersey City State College in mind.
JCSC is an urban college that largely
serves a nontraditional. minority popula
tion. We are seeking funding to establish
a Social Science Computer Resource
Center to fulfill the following objectives:

I. The development of a consortium of
social science faculty and students to
transform every social science course into
a computer-aided-instruction (CAl)
offering.
2. The establishment of a research service
for local businesses, government and
social agencies and the development of
a social science team method of doing
research on the impact of the computer
on human behavior.
3. The development of electronic commu
nication systems to link JCSC social
science faculty and students with other
colleges. universities. and organizations.

Any suggestions? Thank you
PHILIP A. RAGONE

Professor of Sociology
Jersey City State College

Jersey City, NJ
(201) 547-3261

Phil Lemmons's editorial correctly iden
tifies "computer inequity"' as a problem
for disadvantaged schoolchildren. I would
go further and suggest that the long-term
effect of computer inequity. whether in the

(continued)
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WIN THE ACCO PRODUCTIVITY SWEEPSTAKES.

About how many computer work stations are in your office?

NOVEMBER 1985 • BY T E 23

Date

Zip

Phone

State

Where do you buy supplies?

Address

Signature

Company Name

City

Name (Please print or type)

ntle

About how many employees are in your office?

This entry form must be completed
to qualify for Sweepstakes. Mail to: ACCD"

ACCO International, Inc.
Attn. Marketing Dept.

,
\1 770 S. ACCO Plaza
~ Wheeling, IL 60090

1----------
I B11 send in todayanti-glare CRT filters, desk top

printer stands, surge protectors,
data binders and diskette trays.

Because ACCO computer
products all work hard at help
ing people get more work done.
People like you who deserve to
do nothing for a week.
Enter now, and receive a brochure of
ACCO products at special prices.
No purchase necessary. Entrants must be 18 years and older. All
entries must be received by March 28,1986. One entry per person.
No facsimiles or mechanical reproductions will be accepted. Each
entry must be mailed separately. Entries are the sale property of
the sponsor. Sponsor is not responsible for lost, misdirected, or
mutilated entries. The prize winners will be drawn from entries
received with all Questions answered. Drawings for all prizes to
occur April 12, 1986. Winners will be notified by registered mail.
Prizes are non-transferable. First prize will be atrip for two to

Aruba including air transportation, from amajor airport,
and hotel for 7nights. Trip value is approximately
$2,000.00. Taxes are the sale responsibility of the
winners. Winners are required to sign an affidavit of
eligibility and liability. Winners names will be available
on request. Decision of the judges is final. Sale
sponsor is ACCO International, 770 South Acco Plaza,
Wheeling, IL 60090. Employees and families of
ACCO, ACCO distributors, and associated agencies
are not eligible. Sweepstakes open only to U.S.
residents. Void where prohibited.

Inquiry 6

Week in, week out. you're busy
being productive. So we at
ACCO hope you win a week
away from work. On the island
of Aruba, the crown jewel of
the Caribbean.

It's the first prize in our Otfice
Productivity Sweepstakes.

On Aruba, you'll do anything
but work. Like snorkeling, sailing,
dining, golfing and trying your
luck in the casinos.

But if you don't win a week in
Aruba, you could still win one
of 24 Casio Card radios. Or one
of 36 Pocket Trivia games.

And if you don't win
one of those, you'll
definitely win at being
more productive
around the office.

All it takes are ACCO
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Search, Change, and Disp.
Am I the victim of differences between

Logo dialects, or was something left out
of the program listing?

TERRY R, GRANT
Manchester. MO

MAKING DO WITHOUT
COMMUNICATIONS SOFTWARE
I read with interest Monsieur Desjardins's
description of the "Morocco Principle" for
unidirectional 'ASCII Transfer" (Letters,
August. page 24) between computers that
require communications software only on
the receiving hardware. Without realizing
it. two years ago I discovered a similar
"Mt. Pleasant Principle" for transferring
ASCII files between CP/M machines with
out an!! communications software. To do
this, the receiving machine is first readied
with the following instruction:

A>PIP MYFILETXT = RDR:

The ASCII file is then sent from the other
machine using

A>PIP PUN: = MYFILETXT

PUNCH and READER send data to, or
receive data from, the serial communica
tions port.

With the serial ports set to the same
baud rate, etc" I have transferred files be
tween a Radio Shack Model II and my
trusty Kaypro 2 by simply modifying an
RS-232C cable so that pins 2 and 3 are
twisted (2 on one end connected to 3 on
the other, etc.) .

My Kaypro 2 is so old that it came with
only a "dumb" terminal program. I could
still transfer data files to the mainframe
here at Central Michigan University by
readying our CDC to receive using the
"dumb" terminal. exiting to CP/M,. typing
the instruction

A>PIP PUN: = MYFILEDAT

Michael Fichtelman replies:
I'm afraid Mr, Grant is the victim of the
difference between Logo dialects, Expert
Mechanic is written in Terrapin Logo. but
I don't think the difference is insurmount
able, In Terrapin Logo, the predicate
WORD? returns TRUE if its input is a
word. while the predicate LIST? returns
TRUE if its input is a list. This is similar
to the operation of the ATOM and LlSTP
predicates in Common LISP If IBM Logo
has an equivalent predicate, the transla
tion should not be difficult.

chine':-theoretically perpetuate inequality,
EllEN Moss POlER

New York, NY

LOGO DIALECT DIFFERENCES
I was glad to see the Logo program in
"The Expert Mechanic" by Michael
Fichtelman (June, page 205). I typed it in,
but I found that IBM Logo "doesn't know
how to WORD?" in the procedures

..'
~~,"""",,"~I""T""M:":"'ASS PR00~O C

A LARGE OEM
SHUTTLE-286 QUANTITIES

.80286 processor

• System BIOS it)' on board
.1 MByte RAM ~:P~~M Parts and accessories
• Plu9 Compatible C t I/O Ports

• Provision tor ~~~s ~~gradable to 11
• 8 ExpanSion 0 .

• On Board Battery

S HUTTLE-286
TURBO b (Switchable to 6 Mhz)

.8 Mhz Tur 0 . Card
• Build-'m Multi-Function , d'''' 01 IBM Co",·
_------ IBM IS a Ira em

OPERATION MANUA~ CONTRACT

AT BIOS CONTR~RACT AVAILABLE
pC/XT BIOS CO

schools or in adult life, will be "informa
tion inequity." As computers blur the line
between knowledge and information,
those who have little or no access to in
formation may become the underclass of
the future.

While the price of declining hardware
promises greater availability of computers
to all. continuing restrictive software
license agreements-':'one user. one ma-

corporation Bldg. A
2700 E. Imperial Hwy.

Brea, Ca.92621 79-0691
(714 )579-°06689°2' ;79-0693

579- ,

and then recalling the terminal program
(continued)
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The Printers That Mean Business.

You Be
Th.eJudge.

Until now, if you wanted true
letter quality printing, you need
ed a daisywheel printer. Then
you waited and waited while it
plugged along at speeds of about
55 cps.

Now the waiting is over. Be
cause the Genicom 3320 dot

matrix printer offers true letter
quality printing at an incredible
180 cps. It's the fastest impact
letter quality printer available.

And the Genicom 3320 offers
full graphics capability. .. impos
sible with a daisywheel.

It also features up to 300 cps
data processing, high through
put, heavy duty cycle printing,
quiet operation, and Hex dump
diagnostics.

Plus the 3320 comes standard .
with Diablo® 630 and IBM® PC
Graphics protocols and works

with most major PC software
packages such as Lotus®, Word
star 2000® and Multimate®.

Call our Toll Free numberfor all
the evidence. You'll find Genicom
has five other 3000 models for
everything from color printing
and bar codes to speeds up to
400 cps.

Genicom Corporation. Dept. 315J.Waynesboro.VA 22980. TOLL FREE 1-800-437-7468. InVirginia. call 1-703-949-1170.

Diablo'" is a registered trademark of Xerox Corporation. IBM' is a registered trademark of International Business Machines. lotus' is a registered trademark of Lotus Development,
Wordstar 2000- is a registered trademark of Micropro International Corporation. Multimate- is a registered trademark of Multimate International Corooration.
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to terminate the input mode, save the file,
and sign off the mainframe.

We do what we can to maximize utility
(and make dOl), don't we?

RODNEY C. KIRK

Mt. Pleasant, MI

THE AMIGA'S RAM LAYOUT
The collaboration of Gregg Williams, Jon
Edwards, and Phillip Robinson resulted in
an essentially excellent preview of the
Amiga computer (August. page 83). But
if anyone had scrutinized the hardware
coldly, the RAM layout might have re
ceived the assessment it deserves.

How can a true 16-bit computer possibly
have just 256K bytes of dynamic RAM in
this day and age?

With the eight dynamic RAM chips in
your fine photograph of the main circuit
board, it would make electronic sense only
if these chips were 64K by 4-bit dynamic
RAMs. With the 16 chips in another
magazine's corresponding (but lesser)
photograph, it would make electronic
sense only if those chips were 128K by
I bit. Neither of these schemes makes

LETTERS

production sense.
If the other magazine's 16 chips were

256K by I bit. that would make produc
tion sense. But then the standard on-board
memory would be 512K bytes, not 256K,
and the optional (extra cost) memory
expansion cartridge would raise the total
to I megabyte, not 512 K. This would make
a great deal of production sense. And
assuming the boards, main and expan
sion, were wired in a sensible manner. sim
ply replacing those hypothetical 256K by
I-bit chips with next year's IM by I-bit
chips would bring total expanded in-box
RAM to 4 megabytes. All very straight
forward, no particular problems, but that's
not how the Amiga is set up!

Why, logically, will an expensive exter
nal expansion cabinet be necessary to get
that kind of RAM capacity for the Amiga?
Why is an optional cartridge necessary
just to get 512 K in the first place? Is it
possible that the Amiga's makers deliber
ately crippled the machine's memory
scheme in order to squeeze some extra
pesos out of its sales?

Had you all not been quite so dazzled

by the Amiga's clearly great features, you
might have noticed this not-so-great fea
ture. It's really a dog. But then, no one else
noticed it. either.

I appreciate the Amiga for what it does
in its price range, even if the range seems
just a' trifle steeper than it needs to be:
and I appreciate the way it does it. thanks
to BYTE's analytic preview. But I resent a
RAM implementation that needlessly
cheats its customers,

JIM HOWARD

Project City. CA

Gregg Williams replies:
Mr. Howard caught one point that I had
entirely overlooked. but I must add that
I find his opinions to be rather extreme,
I, for one, am glad to be offered a
machine wIth color. greater speed, and
twice the memory and disk storage of the
Macintosh. all for considerably less ($900
less, if you use an existing television set)
than the Macintosh itself I applaud Com
modore's decision to use 256K bytes in
its basic machine (the company had orig-

(continued)



A few smart reasons
to buyoursmart modem:
Features

1200 and 300 baud, auto-dial, auto-answer
Compatible with "AT" command set
Can be used with CROSSTALK-XVI or Smartcom II software
Regulated DC power pack for cool, reliable operation
Eight indicator lights to display modem status
Speaker to monitor call progress
Attractive, compact aluminum case
Two built-in phone connectors
Compatible with The Source and Dow Jones News Retrieval
Unattended remote test capability
Phone cable included
Availability

Price

Yen-Tel Hayes
1200 PLUS
Yes Yes
Yes Yes
Yes Yes
Yes No
Yes Yes
Yes Yes
Yes Yes
Yes No
Yes Yes
Yes No
Yes Yes
Now

$499 $599

The Ven-Te11200 PLUS offers high speed,
reliable telecommunications for your per
sonal computer or terminal. Whether you
use information services or transfer data
from computer to computer, the Ven-Te11200
PLUS is the best product around. Available
at leading computer dealers and distribu
tors nationwide.

Also from Ven-Tel: internal modems for the
IBM and HP-150 Personal Computers with
all of the features of the 1200 PLUS.

You choose. The Yen-Tel 1200 PLUS
the smartest choice in modems.

Ven-Tellnc.
2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

+VenoTe.

Crosstalk is a trademark of Microsluf; Hayes and Smartcom II are trademarks of Hayes Microcomputer Products.

Inquiry 375 NOVEMBER 1985 • BY T E 27







TY G ROAD. TYNGSBORO. MA 01879 617·649·9731

The Masters of
Software Engineering

inally designed a /28K-byte machine with
a /28K-byte add-on cartridge) and to
have an expansion bus (Jay Miner. who
designed the custom chips, said he had
to fight very hard to keep the bus in the
design). You do not need an 'external ex
pansion cabinet" to get to 5/2K of
memory-the 256K cartridge plugs into
the front of the machine, replacing a
hollow panel.

Mr. Howard's objections, though, draw
attention to a fact of life that keeps show
ing up in the microcomputer industry: the
effect of marketplace constraints on the
engineering design ofproducts. It's true
that it would have been nice to have put
more memory on the Amiga mother
board. but that would have caused the
price of the basic unit to increase by. say,
$300. The key fact is this: It's entirely
possible that in the same market a
$1295 computer would be successful,
while a $1595 computer would sell too
few units to survive at all. Because of this
admittedly illogical impulse that makes
people buy a product at $9.95 more
often than they would at $/0.00, manu
facturers tend to design products to sell
at the lowest possible "basic" price. This
practice, called unbundling, has been
around as long as people have had prod
ucts to sell, and it shows no signs of dis
appearing now.

Getting on to answering some of Mr.
Howard's questions, the eight memory
chips on the Amiga motherboard (see
page 83 of the August issue) are, in fact
64K by 4-bit RAM chips; four of these in
a row allows the Amiga's memory bus to
be a full /6 bits wide (unlike the IBM PC
which is slower than an equivalent 16-bit
data bus design because of its 8-bit data
bus). The /6-chip design he saw on a
motherboard in another magazine was
a /28K-byte Amiga prototype that used
sixteen 64K by I-bit RAM chips.

1'/1 conclude by adding three pieces of
information that were left out of the
motherboard photo in the August article.
The edge connector at the bottom of the
photo is for the 256K-byte expansion car
tridge (this connects to the front of the
Amiga), and the connector on the right
is the Amiga's expansion bus.

Also, the first Amigas to be shipped
(which hasn't yet happened at the time
I am writing this) are to have 192K bytes
of write-protected RAM instead of ROM;
users will start these Amigas with a
special "kick-start" disk that loads a copy
of the ROM software into the 192K of
RAM. This will give Commodore more

(continued)
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Your current status:
D Software Professional

D student D other

Business Address

WangInstitute
Graduat~ Studies

At Wang Institute, you'll find a community of
professionals working toward a com~on ~oal:

leadership positions in software engmeermg
and project management.

Our MSE program gives you a practical foun
dation in the technology, methodology and
management of soft~are development. An
integrated core currIculum consists of Formal
Methods, Programming Methods, Software
Engineering Methods, Computing Systems
Architecture, Management Concepts and
Software Project management. A variety of
elective courses are offered each semester,
and two project courses precede the degree.

This outstanding curriculum is complemented
by a dedicated faculty, a soph.isticated. comput
ing facility and a country settmg outSide of
Boston. It's an excellent educational environ
ment for developing the skills to specify,
design and implement cost-effective software
systems.

Business Phone

arne

Home Phone

Years of Software
Development
Experience: __
BYT-11/85
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time to find and correct bugs before it
creates the final version of the Amiga
ROMs.

Given Mr. Howard's feelings about the
Amiga, J'II be the first to come to his
rescue if someone forces him to buy one.

THE getNum FUNCTION
"Context-Free Parsing of Arithmetic Ex
pressions" by Jonathan Amsterdam

32 BY T E • NOVEMBER 1985
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(August. page 138) was clear and infor
mative. There are, however, two points of
further interest to the reader. They both
concern the function getNum. First: By
making this integer-valued, you are nec
essarily limited to numbers not exceeding
MAXINT (32767 on most machines). This
can create problems since, in some
Pascals, entering a larger number will
result in getNum producing either a nega-

Inquiry 49

tive value (because of two's complement
ing) or even a nonsense result. What is
even worse, if thiS parser is extended to
deal with real-number entries by having
it parse the digits before and after the
decimal point separately, then even an in
nocent number such as 3.4 5670 will have
"3" and "45670" both subjected to the
tender mercies of getNum-the result will
be ridiculous!

Which brings me to the second point.
Several years ago I wrote a parser very
similar to the one in this article except that
it parses any algebraic expression: It will
accept real numbers and transcendental
functions (e.g.. sine, log, etc.). I placed this
parser in the public domain and it is avail
able on a disk from the Boston Computer
Society's PC User Group. Unfortunately, it
too contains a Getlnteger function that
has the same limitations as Mr. Amster
dam's! The problem is easily corrected, in
either case, by simply changing the value
of the function from Integer to Real.

MARK BRIDGER

Newton Upper Falls, MA

INSIDE MAC
In response to the letter from Mr. Singer
in the september issue ("Paying Extra for
Manuals:' page 428), I must say that I
agree that Apple should have made errors
more clear to the user. However, I disagree
that Inside Mac was overpriced or, for that
matter, that it would have been of use to
anyone but a serious programmer. I have
read Inside Mac and found it to be a
treasure chest for the serious Mac pro
grammer, but I am relatively sure that it
would have been 90 percent incompre
hensible to the average user. I paid 525
for my copy, which is still the going rate,
I believe, and it would have been worth
far more than four times that amount.

I agree that the end user should not
have to figure out what ERROR# 10 means.
Instead, Apple should have had some
generic "A serious problem has devel
oped .. :' type of message. I guarantee
you that the real meaning of error # 10
would not be very enlightening to most
users-it is "F emulator" trap, also known
as DSLineFErr. I hope that helps Mr.
Singer. but I doubt it will.

I would like to point out in closing that
the Mac is far more complex to "hack"
than the IBM because of the immense
power of the toolbox. Comparing the
relative merits of Inside Mac to the IBM
technical manual is comparing apples to
dinosaurs.

SCOTT BERFIELD

Northbrook, IL •



PC NETWORK IS PROUD TO ANNOUNCE...

In Less Than 2 Years You've Made Us The World's Largest
Mail-Order Supplier Of Personal Computer Products.

Here's Why We're The World's Best. ..

CALL TOLL-FREE 1-800-621-S-A-V-E
In IHInols call (312) 280-0002

#1 in Even More
But to truly excel, PC etwork must do even more
for our members.
• You'll get the Printout, our quarterly news

Jetter, giving you fantastic specials and an un
biased analysis of new products and trends.

• You'll get our 600 page wbo/esa/e catalog, the
largest compilation of computer products any
where ... plus quarterly updates.

• You'll get the Networlz's On-line Bulletin
Board.., a 24-hour-a-day, 7-day-a-week com
puter service with access to product updates,
tech support, download free demo software,
public domain software and much, much more.

The Challenge of Being #1
Above all, YOU'll receM our pledge to keep con
stant watch on all facets of this ever-changing

.industry, seeking new ways t~ reward your
commitment to PC etwork.

As for our commitment? With your satisfaction,
we'll stay the biggest and the best.

#1 in Speed
We ship almost all of our orders complete witbin
48 hours. Additionally we maintain a special
RUSH stock ofmany important products to fill
your emergency needs overnight!

#1 in Support
We are over 100 strong, all working to serve
you. Our sales people are consultants, not order
takers. Our technical support stall are factory
trained and degreed engineers. ExcelJence and
a concernforyour needs are stressed in every
tl8partment ofthe Network ... and it pays off.

#1 in satisfaction
You know, only too well, the risks of products not
turning oul to be what they seemed in ads or show
demonstrations. To insure your satisfaction, we
offer a10 day, money bad, no-questions
aslled, guarantee on allhardware ... combined
with our unique 'Try-Before-You-Buy" software
rental program. Get only what you want, without
risk or hassle.

#1 In Stability
This is a time of industry ups and downs. imi
tators and basement/garage operations abound.
It seems as if a typical mail-order IIrm has the life
expectancy ofa match. ot so with the etwork.
We maintain the financial strength, supplier rela
lions and indUSlry SlMY to insure that we'D be
here when you need us.

orne say that being the biggest and being
the best are qualities that often have little impact
on each other. We believe otherwise. In a mar
ketplace as crowded as ours, PC etwork has
excelled by making your needs and your budget
our prime considerations. To accomplish this, we
merge 2 powerful but underused concepts ...We
give you !!!Q!!. We charge you less. PC Network
is the 'Value Added" Mail OrderFirm. We
think that's good business. And so do you, as
you've proven with an astounding90%
repeat-buy rate!

How does your etwork membership give you
the advantage? Read on.

#1 in Savings
Our huge volume has enabled us to lead the way
in providing the lowest prices on the largest selec
tion in the industry. We oller our unique "Cost +
8% "formula on everytbing... not just the
popular "grabber" products.

#1 in Selection
We sell more computer products than any other
finn in the business. We have over35,()()() square
feet ofinventory valuedat over $5, ()()(), ()()().
The Network oilers over30,()()() differentprod
ucts for virtually any personal computer on the
market.



NETWORKc:
BUY HARDWARE AND SOFTWARE AT WHOLESALE +8%,

AND GET 14-30 DAY SOFTWARE RENTALSt...
Listed below are just a few of the over 20,000 products available at our EVERYDAY LOW PRICES!
The Network carries products for Apple, IBM, CP/M and most other popular computer families.

rOO/

12!(l}

79·ea

$26200·
30000'
220.00·
20500'
9500·

10700·
9500'

190.00'
46.00·
75.00·

ea. 310 00·

w.......,.
$2400·

2700'
5995·

2700'
2700·
1800·
20.00'
1597"

19700·
ea 32500'

TO 00'
520.00·
22700'
320 00·
19000'
125.00·
20000

68.00'
6400·

16900·
252.50·

$895'

5142..00· '2 SOl
263.00· "..235.00' (250),.....
8000' (} ,oj

299.00· ,2 SOl
199.00· (250)

-,.
$345.00· 12 SOl

317.00" (2 SOl

265.00· (2 501
225.00· 12~)

275 00· (2 SO)

ACCESSORIES

AST Reach l Shorf Slot 1200B.ud
InterflillMcx1em

Hayes Smartmodorn '2008 WIth Nf!rII
Smartcom "111100 Emu/alO!

tt.yes Smartmodem 1200B Alone
Prometheus Promodem 12008lnler~1

Oua<tram Ouadmodem /I 1200 Baud
Hall Card w'CrOSSlal/( XVI

VIDEO CARDS

"81~Name OSIOD Chskettes
d'dntf'eO/'rX{'~ NoIGf'fN

..05/OD Butk Ra~ SPec~I

PaCJ(aged "-" Nllh stee...es dOOlabels
Ula,anr('NI L·/f>

..PC NehloorkRef>/d:.ement 1)0 Wan &200·
JBM·pc flower SUO,Jlv-GltIf!s ~oJ' PC rhe same
('dOd,.,r as d'''IXT GOvd'Of add ,n raoe Dr/IIe.5
(W,thou' need lor a p,qg"oacl<. ulUfl and larqe
c"paCllr d,s/< ames

SMA PC OoocUfT!d1t KeyOOard Iemp;..tes 9 99·
tor lotus Da.se,Mul/imare and Othl 'S (Edehj

"Intocom Dead/me Of Susoendeo
MICrosoft FI'9ht S,mulalOl
Mouse Systems PC Pamr- Turn )<)Or PC

mro A COlor Maon'osh'
Scarbofough M<ls/e, troe
SIerra OrI-Llne Kmg.5 OUf'!>r
StefTa On-line Cross'"e
SutMoglC Night M,.l.slOtl Pmball

..Sptnnaker AJona{)f>lloo KInder Comp
SfOtV Mach,ne FoJc'" Mal\f>r HfN Dtdole Dtddle
rt'lyme,) & R,dd'e,-

..SptnNlke, oe.la Drd....'ng

..Sptnnakef Most Amd'lr19 rn,no
VIrtual Coml:MnallCl Micro C.;lOI{OOO~

6900·

49500· 110691

HARDWARE FOR YOUR IBM
l~iI5e<1dd shtppmg and handling cMrges found If! flajlCS nell 10 pnce)

MODEMS

BUSINESS SOFTWARE FOR YOUR IBM
(~ase add $2.50 shipping and Nindhng lor each title ordered from below.)

S365 00· MICro Pro WoTOSlaf 2000'
365.00" MlCrofhm RBaSf15000

25.75· Microsoft C Compdet-
26.00' IIhc:rosoft ~-LafeSl ~SIOfJ 2 0
34.75· '''':rosoft MultJplan

305.00" MtcrosoIt Mouse
265_00" Monogram Dt:Jnars & Ser'tse

48_00" ..Muttima,. MutfJrNte (Lalesr I.WSIOfl'
20_00" Norton NonOfl UldtlJes J 0

157.00' o..ts rhe WOrd Plus
75.00· Open Systems PIOSalesAIR INVGII kP
25.00· 'earn Mgr
73.00· Power 88M~ Base

190_00' "-a1 Worid Gil AJP AIR or Oft/NV
34.00· RoM$Oft Prokey ~SIOtl 3

175J)(r Ryan Mcfwt.nd RM COBOl (oe-. S)'SIemi
225.00" ...s.mn.~. MOrd Processnr
6800' ..s.m,..\"tbfd •

137.50" ..s.w.~~Per/eCf
110_00' :satter-aft Fancy Fonts

26 so- Softwa,e Arts TKI Solver
135.00' Software Publtsntnv PfS Frle. Wnle. G,aph
265.00· Software PublIshing PfS Reoor'
225.00· Sorclm Supercale 1/1
219.00· XaNlfO At>lIIIr

GAMES & EDUCATIONAL SOFlWARE FOR YOUR IBM
(Plene add S1 shtpptng and I'Iandhng for each bile ordered trom below)

w.......,.
$2300·

2300·
34.00·
28.25·
1975·
45.00'
8100·
3725·
32_00·,. ...
36.50'
2575·
3250·
2450"
20.00'

DISK DRIVES w.......,.
,0... $2.20000'",4,5;"

MULTIFUNCTION CARDS
Appa,al AT RiJm EIOdnslOfl care: $21000'

..A5T S,~-Paclf PillS WIt" t)4/( 19900'
AST 110 Plus II 120 00'
AST AOtlartlaqf' b AT 355 00·
E~aMaqlcCdld 64K 16000·

"PC Hetwon. tI "" 69 00'
PC Nerwon. • Po 8900·

~ • Pa • hd fit Pol d r

t' "'p", om Itel"d ~1b' IOWipr
I't-'dl Waf' ''''~ M le~ ~ J! (Jrl/f'

..PC Hetwor1l. Plu
Sf>, P"r Gdmf' Cloc/( ,/dnr1" 11

Ouadram 'mo,ollCc1 OuadbOdrd w'OI( 17000· " 50
Tecm3f CdO!a'n MuMunetltY Cdrd w'(ll( 14600'" SOl

"'"-S
! MV Orw<

Wayna,d WS I 10MB IlIIemaIHardo.$~ 730.00' ('5 77,
Yaynard WS 2 same as WS 1bur w,th 930.00· (20 30/

Sartd&faar Floooy Conlrolle, (uses I slot)
.PC Networil. 10MB INTERNAl Hetqllr 330 00" '7 131

MlJ'IJOOOI Dr,V'- ~f'W 'Wl pnn
lr,_< 'yS."u<,o1" .,..1,:)"

PC Netwon; 10MB Tap£> Bac#(up
Same UI!fI USf>d In CompaQ S ~s#(PrO'

"PCNetworkh ''''''''11 S I... D·... 5900· 12 Hoen:u~CQ/orCardw'ParaJIeII"Ort

.. t.ndon rAA IOO-2FulfHetghlDSJOODr,O'E's 93.00' (1201 ..KMc:u6es ,omeG-aphlcsCard
laltgrass .;,;5M18 EJltt>rnll/lHard Drs/( 2.37500· /5 I 3D) Pl!rMtese MocifJla' Grapt'lIC$ card

Wflh60M8TapeBadlVP "PCNetwon.Hl-~" UOI'OCr:J
..re.eFD5S-BHalfHetgh'OS'OODr,ves 90.00· (194/ 1(I(}oo. ~,,,Compitflbi ..
..Teee '2MB Hal! '-leIgh/DIs/< O,rve /O' Ar 11000· ..2 40} "PC Hetwon; .'Jra

Persyst 900 Card Ultra H,gn Res Cl)lof
..ST8 Graph/.( Plus II

'Slmultar.eou.. Mono G,aomrs & Catort

Antnt'OltJPCDOSI.bI '&/1
An Int,o /() BASIC
Blue-busn Chess I '!bur 1ouqneslOpponent)
BluechlP M,lIlOfla"eIOlr Baron Of ry("OOfl
Brodet'bund lode Runnf!f
CBS Goretl·B"dge MadP E<lsr
CBS Mas/erlng me SAr
CDEX Tram,ng 101 Word Stal
ComprehenSlft Inlro '0 Personal Comoulmg
Oavtdson Ma/II Bld!>t..., ~d Artdelf
O....1dson Speed RedOef II
Hayden $ar!P" ,
IndTYlduaI Pro/essor OOS
IndlVJduaI rhe InSfluClOf

.. I"focom lOll<. Ot W'tnes\

.AshtDrll8l:e DddH

..Ashton-Tale fld,.,r"l1r'Y;'
Bortand TurOO Pa"cdJ
Boriand S'OE' ,l(ocl< IPrQfeC'edJ
Borland SUDeflfey
BPlGil AROfAP
BPI AUld
BPl f-!erSlVlal ACCOUllflt1g

"Centfal Potnt COOV/J PC
Conceptual Instruments Deslf Olganlret
Dtgrtal Research OR Logo
Otgttal Research Gem Desklop
Dtgltal Research Gem 0rBw
Enerirorncs Energrapfv(;s WltII Pfotrer OptIOn
Funk Software 5Idewars

..Hanr.rd H P. '>C1Mct~
Karvard TOIal Pro,ecl Manager

..~ ,marr 'IT!' /lJewVT100E~I()f

"Human Edge ·~M..~ 'Edge
"Hu~nEdge 1h(»rllt-$ Edye
"Hum8f'l Edge M IC Probn

Lrtelree \UI/(Swfllet DelUJI
"lotus De\e6opment La/us 1·2·3

MOBS Knowledgemall
MICro Pro WOrdsr(tr 2000

2077'
2497"
2600·
6500·
1977·
2517'
2100·

510200'
10200·
10200'

7900·
6600'
5500·
7000'

20000'
13500·
67 SO·

12500"
'4000'
13400·
6800'
9500·
87 SO'

Who6esa~

$2300·
2450·
2897"
2050·
2097"
2200·
2200·
2650·
2700·
2825·
2697"
1897"
1897'
"'00
2725·
1597'

795· ,I ()IJ,
2195' 1':>(

825' r 50!

229S' '501

54 00· 001
3347· .} 0;0,

5697" I SO,
15800' 300
7800· I~I

«00· I SClI
2500' 1501

57400' • 50,
3700' r 50)
7400· /? ~I

3100' "flO}

MODEMS
Who6esale

Hayes Mlcrt:JmOde'rl lie w/Smancom 512500' 2 SO,
HoY8t1onAppieCalll 17445· '3 flO,
Prometheus 1200 A 27600' rt) 0n,

Low Cost 1200 Bavd InremaJ Modem lot AjJple II
Prometheus Promodem 1200 299 00' '6001

w/MacPadt.
Zoom Zoom/Modem lie 90 00' ,SOl

MN;:rotnodem Comoa!Jble-Free ()o<,N Jones

ACCESSORIES
AppIoe Maontosn C'olrrymg Case
AppM MacmtoS!l Secufltr K"
AppIoe Mdcm/Osh Numeftc ~eyo;K1

Hares Ma~1'l1llJoystick ~ Fife Butron
lexll(

Keosmgton Dust Cover lor MAC
Of,ma(}eW,,'et

Ken...-.gton S'~"eT Paco
Kensmgton Surge P,OleclOI
Ken~on Srstem $d~ Fan

..Koala ,v.1, V,SIOtl
~ laOdd Joven raOJer
M&R Sup q Mt:>d RF Moc1ulatl()fl
PC Network C{)()jtnt} Fan WIth Su,ge

Prorect", & Dual aurlels
PC Networte. SSDD Drs.llt'lles lBo_ 0' 101
PC Netwon Mdcmlosh (J'~/(f'rrl·

tX1I.' F'ef!:~r,~,&$ eCd
rll(, ,;'.'lfe::. .. , (" '"
Sony MAC [)fs/lpr!es (Bo. Of 10'

MIles ComputlOg \4.h ~traCIl,Mac Only
PaYit" Mac Type-Mit( Only
PenguIn Graon,c.5 Mag'Cldr
Peng4Jln P'enSiJte ()I xYlJnu~

PenguIn Tran"yl"ama Mac; Only
Pf"otessKlnaI Software T""r" Fevf'!
Pryonty Software FOfDtddet1 Quesr
Scarborough Master Troe
SCart)Ofough Run lot/he Money
Simon & Sc:hustef lYO<r19 Tufa I
Sw-Tech WI/dldry
Sw-TKh Kn.ghr 01 o.dmonds
Sw-lec:h ReScuf> Rd,de'S
Sut:MovK: N.grJ/ MI~slf)(l t>,nOdU

SubtoQtC F/lt}1lr $imu''''or "
"SptnNlker AIOMDe/loo FdCP Ma/,;(¥

Kmder Comp Her D,ddle Dladle
Rhymes & R/Odle.. SrOfY Mdchme

..Spinnaker The Mo_"t Amalmq ""nq

..Sptnnakef ~ta DrawJfl9
TIMaker CirCle A,! M..: Only
Warner Des#( Or"gantleT
Yldea FIJfI Pacl,,·Mac IfflJy

YldeJlMiKChf"cters Revf¥sal
Ylf"tuai Comb,nabcs Moc'o C DoCl~

2000'
2200'
:>200'
6500'
2400'

104 00' '2 SOl

5129 00· 2 SO'
15500· /2 SOl
24367" r250,

55.00' '250}
96 90· (250/
78.00· (2 SOl
3500' (250/
62.00' (250)
8800' 250)

14000· '2 SOl

w......,.
S309.00· f7 OOJ

225 00· (5 DO}
320.00· r7 00/
398.99· /1000/
999 00· (2 I 58)
999.00· (? I 58}

1,235.00· (;668r

349.95· (7 SOJ
939.00" f2028)

1,250.00· (27 (0)

165.00' (5 (0)

55.00· '2 SOl
95.00· /254J1

DISK DRIVES

BUSINESS SOFlWARE FOR YOUR APPLE /I & MACINTOSH
(PWtue ..xi $2 50 shipping and handlinv tor each title ordered trom bekJw)

5165.00' ..MlCrosdt WoTo for Ma< ,nloSh
30.00· M:tOeOft HIe lOt Mdcm!Osl"

205.SO· 1aO'tOft MUJ!lplan lor MaClnlo~h
40.00· Mtcrosoft BaSIC b M~,"IOSII

20.00· Mtcrosoft Cha" lor Marmrosh
34.00· Monogram Dellars & Sense~ ADDIe H
60.00· Monogram Doilars & $ens'" tor Mdcmlosn
40.00· Odnta Hell. ~MaonlosnRegs 5'lK

101 95· Provue~-MaeOnly
29.95· Sensible Softwere St.....5'ble $Deller IV
26 SO· Softc:nft Fancy Fonts

110.00· Sotte<:h MlCrosystems UCSD Pascal
98.00' Software Arts TK SOI~' tor Mac
7000· Softwatt Pubftshtng PfS FIle W"re Of Grap"
85.00' Stoneware DB Milster Mac Tool

lOS.SO· Telos F"fN/SI()Il!or Mar

GAMES & EDUCATIONAL SOFlWARE FOR YOUR APPLE /I & MACINTOSH
(Please add S1 stMpptng and hMdIing tor each btte Ot'det'ed from below I

W.......,.
$6500·
3100'
2825'
1975'
1900'
28.75'
3191'
53 SO'
2097"
4500'
2697"
3797"
2997"
2997'
4700'
2475'
2S 75'
2400'
2000'

ALSltngme
AST MUlrl' lJ -l ;i€nal Clod.
YlCrosoft Pr~T1Ium Sohcard /Ie
lIhcrotek 0u",olm9/G,(
e>r.nge "1CfO Grap~er •
OJange "tCfO ser,a· GI JooJe'
PC Netwon; lBOGard
Ouadram APlC,B C'JPh,cs Inlf>flace
au..mam e RAM 80
OuadrMn Mull'COfe- I Pd,allel' I <::;erIal

C/oc. r..pandab'e·o 256K
Thunderware rhuncJf>rr./ock

Anays /'O'ne Accountant MdC Orr/y
"'-ton Art Porr1ol,,> & CiI'O 500ppe
8kJecNp aaron M llOfIiJorel TyCOOrl
8fOderbund LOddfU(I~"

8I'odefbund ChOpI,het
Brodefbund Prmt Shop
Brodet'bund Daule OfdW
CBS Master,ng Ihe GRf
CBS Murder bjo the Do,en
CBS Goren Bndge Made Easy
CounteqKMnt 'fle!Vev¥5 Room
o..ldsOn $pee(J Readef II

o.ndson Mar" ~sler
D~1Cbon 'fIbrd An;Jl,;k'
1st Byte Smooth Ta,ket Mill' Only
Hayden DaVmCI·House In/erlOfs.·j andSCdoes
Hayden Sargon 11/
Intocom [)(>adline Of Sur.pendCO
Infocom E>leMme, Planet/all
Cumuoal~ ,IMness Of ZOfIlI

Infocom H,/en,kef ~ Gutd" or Sedsla1ker
Intoc.om Suspect Sacerer ()( In/Ide'
kdocom Zon. 110111,
l.ayeted '"ront Desll MdC Only
W..-.ge Conc:e-pb 1Wld

BOARDS AND BUFFERS

Ajps AP-IOOA Dual At)pIe D,.,ves m
OneGase

AppIoe MAC 400KB External Dn\'t'
Corvus 5 5MB Hard Orrve
tOme9I Macnoulll 5MG Removable

Dn...c lex 4Qantosh
MIcro Sci A2 143KB Drtve

Just I ~e Apple's Own
IIohcro ScI Floppy Conrrollef"

"PC Netwof1t 140K External Drrve
",,_lie
~ EllIe I 163,1( Drive
RaNI EMe 1/326K exlve
Rana Eltle III 652K Dove
Te<:mar 5MB ReMovdOle Drillf' lor MAC
Tec~r 10MB MAC O"ve
Tecmar 5MR MAC Of/lie Upgrade

HARDWARE FOR YOUR APPlE /I & MACINTOSH
(~addshipptng and hIlndIwtg chwges found WlltaltCS fWd to pnce )

~AopleWor#(s

BortandlrrternattQnal TurOO Pascal
BPt GL. AP AR PR Of INV
8mdet'bund 8dnlf Street ~tt'f
Cent,a1 PoInt Copy If Plus or Copy UMac
FuM. Software ~)IS
Funsoft M.Jcasm
Haba Habade.
HabaOualte!
Han'ard Mac Manflge'

"Human Edge Mmd PrOt>ef
"Human Edge Sales Ed()C

Human Edge CommumcarlOfl Edge
"LMng YKIeoteJlt '/J,"If·Thanl>.-Ma, '00.

MIl.... Street F,Ier·Mac Only
WECA Managmg)'OUr Money

l'

9
'9
41<

6500· 10;

49900· (/0 78}
99500· 121 49/

59900· l} 94
53300' II' 50,

1 620 00· (34 901
1.15500' 1?4001

300 00· '6 48/

w.......,.
$2.23500· (4828;

..NEC l'l' 'PS I t·rtl"( '.JV<J ~~... It S 920 00·
~ 711 ..NEC t< 5( S~ PS P,,,'lt'f 1.3:\0 00·

1')6) H)...~~iRI~:;,';:G',~~~~ I7'Oft 200 00'

II 561 ..Oft~_~ :~::;;S:;::I:-d;Jf,n'L< 32500·

10 161 H).Udaa:,.Sll~ ~o;,~ ~~o~ ~ Mue 109 00·

Rto.Ulre 1f'rl<J{f>
~~') II<lt..ldata;'~; >rld<f'k" ~.m'

CMudataMl840200cPS IJ20ll
Okldata Ml93P 160CPS Wide P/dlert
Okldata 24 lOP Pacemar' 35OCOl
OumeSprlf',"404OCPSLeflerOua/irr
Sta, "lCronlCS Power fYOe 18CPS

1300 TOS~~:~~;:~I/;OCOLi/44CPS

: ~ ~I Toshiba P351 NewJ 288CPSI 132COl

PRINTERS

49900'

35000'

31500·
19900·

350 00·

$26500·

29900· 4"
429 00' ..
199 00· ;~

1.35900' 129 J~

3201(
60500·
60500·
88800'

COMPLETE SYSTEMS
Wholesale

CALL "COMPAO Hdtd PIs#( Ponab/(>
51 59500· ,34021 'OYB Hard Dt<k F/oPori250K

..tBM pC~' ;y~" m 1DSDD For iSM 1 49502· 12 ')

3.69900' (1990/ ":::~r;;r~:;'~~:'::.Q~';~f~ ~.~:~:: ~ '~)
2.95194· 5.1 701 f-, 'riP'; l"fiK

IBM AT PrO!cSSI()(1,)1 Srslem CALL
'2MB I=fC>PDt 2(jMB Ha,d Dt~1t '$I>< I Pdl 51,,,.

Apple Macmfosn BdSf' Syst('fT"
AT&T 6300 PC CPjJ2

128K 2 F-1OrJ0y I S4!"al, I Para/l(>1
ATIIoT noo vm. PC

'OMBHafdDls;, 'FIoPOY'512K
COM~a DeskP'ol 'd/X· BiiCkup Srsrem

w'b40K I Frooov 10MB Hard{)S.ll
10MB rape Dr,ve MorI,fO'

CAll
CAll

37000·

Wholesale

511000· 300/
12000· J 00'
130.00' 1.1 OO!
21500· r464/
36500' 7881
45500' 19811
47599· I 4NI

MONITORS

00
300'
SOO·

Wholesale Amdek V,aeo 300G Composlle Grt"en
$5 40· Amdek VII:Jeo 300A ComOO~I/eAmDeI

Amdek '/Ideo 310A IBM rype Amt>e'
AmdekC~ 300 Comoo~/(o

Amdek CJk>r 600 H,gf' Res RGB
Amdek CQ/of 700 Ullrd H,gh Re.5
~k Cob' 710 700 w "klfi Gldre

long PtlosOhot
Pnnceton HX-I2 RGB ,lOt

,5 00 Pnnulon MA,(- 12e
r~ 001 ~l( w,m Cob' Of Mono Cdr.;j
15001 au.etram 0.... 'V """
12 ~J ti4( 1C} RGB"" 14 re<'l
(~OO) .II Ph, ,sph", \4.1::./1 'BM ( o1~t'

r600, ..SlImMIng ~1t IBM 'rpt Amo. 8500·
A qreallOO/llnglOf'rlOrmmg mono hrome Irom Ih(

45000· i500J ,.,.,nUlellltIH!' IIBM wr ., I()l Ir
19500' (400; TaJl'" 440 SUDef H, Res RGB 49500· ro 691

Zenith lVM '2J G'een High res 7600· 12 SOl

S2QS00'
12500'
340 00'
26500·
53500'
276.00·

EXTERNAL MODEMS

MEMORY CHIPS
(All Memory Chips Guat'antHd for lAt')

Anchor 5.gnalma.. EAOteSS
~ Smanmoaem 300
Hayes Smanmodem '100
~ Smartf7ll)dem '2008 AlO<Ie

..tuyes Smanmooem 1400
Prometheus Promodem 120(·

[xlem~1 l(}(1It Hayes Comoallble
"U S. RobotICS COOfler 2400BPS Modem
"U.S. RobotICs Password

lO't\£STPRICE '200BPSModem'

..64K Memory 1Jpgr.ae Kits !1 ~h,p

UUitll/Jty [)'SCOtJllI' lWaJldb/p'

"64K 0ynMn1C AMYl Ct\c» 'f if(

.. 2S6ft Oynamtc Ram Chtps t n
"'28KIBMAT~Chtps

"CitIZen M~P 10 NEW
'WCPSI8OCCl' Ff/c ',ae

"CitIzen MSP 15 NEW
16OCPS, 132COI Frle • Trae

"CltlZ~ MSP 20 NEW
200cPS,8OCOl "flC Trac

"CitIZen MSP 25 NEW
200cPS, , J2COt. F",- • rrdC
C ttohPrOWflFer851OAP,

1-------------TE-R-M-S-&-C-ON-D-mo--N-S-------------1 ..~::\,:'()( Ie 80C O~

.pc NETWORK-Members~JUS'~~lhe ~pnce:,ptus$hlpplng. AtlPflCe'- retlecl a cashdlSCOUnl :=;; 'H"
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Floppy Drive Controller

1Double S,ded Double

Density Disk Drive
Hall He,ght 10MB

Disk Subsystem

EPSON 8 PRINTERS

CUSTOM
CONFIGURATlONS

WELCOME

Call for the
Configuration
of your choice

CALL FOR
LATEST ISM

ANNOUNCEMENTS

IBM PC
HARD DISK SYSTEM

IBM PC w/256K
Floppy Dnve Controffer

2 Double Sided Double

Density Disk Drives
MIx and Match with

yourfavoflleMomlor _

and Pnnter' IImllllllllllll

$1 495 02* . r- • $1 749 00*, • 11ft··.'········.... ··'.' r\~ , .

lDlllPA/l™

25MB Hard Disk with
60MB Tape Backup

80COU100CPS .... $199.00*
80COU160CPS . 299.00*
132COU160CPS. 429.00*
132COU200CPS . 799.00*

CALL TOLL FREE
1-800-621-S-A-V-E

LX-80
FX-85
FX-185
LQ-1500

Bernoulli Box
Dual 10MB Drives

$2,200.00* $2,375.00*

Unbelievable Low Prices!!!

In Illinois call (312) 280-0002
Your Membership Validation Number B3YS

You can validate your membership number and, if you wish,
place your first money-saving order over the phone by using
your VISA. MASTERCARD or AMERICAN EXPRESS. Our
knowledgeable service consultants are on duty Mon.-Fri.

t7:30 AM to 9 PM. SAT 9 AM to 7 PM CST ....,

PERSONAL COMPUTER NETWORK ~
320 West Ohio

) Chicago. Illinois 60610

Cail now...Join the PC NElWORK and start saving today!

,-.""'.=~A\") 'TALLGRASS'
~_UI4 TG-5025

Set of 9 Chips

$5.40*

10MB

$330.00*
20MB

$420.00*
Quantfly' Discounts Available

$2,951.94* w/10MB

$3,151.94* w/20MB

DESKPRO SYSTEM
WITH TAPE BACKUP

640K CPU/I Floppy/10MB Hard D,sk
10MB Tape Drive/Monitor

Low Power/AutomatiC Boot V\Iorks on standard PC's
and Compatibles InCludes drive/controller/cables!

mounting hardware and Instruchons

Full one year warranty'

Quantity of 100 Sets

$3.96* per set

INTERNAL PC HARD DISK

APPLE lie

The Network buys direct and
makes lanlaslrc deals with
manufacturers like Tandon!
CDC/ShugartlOumen EACI

HI·Tech and others 10 bring you
fantastic prices on Name Brand

dnves for your PC/AT/Xl/jrl
Of Compahtll('

$59.00*
Quantity Discounts Avaltab~

PORTABLE
HARD DISK SYSTEM

w256K/l Floppy/10MB Hard D,sk

$2,235.00* w/10MB

$2,369.00* w/20MB

64K IBM PC MEMORY EXPANSION KITS
Quantity Discounts Available.
Guaranteed for Life!

*Members pay 8% above this wholesale price plus shipping.

APPLE & IBM
Captain Your own
INWII submarine
Great graphics l

GAT~

$18.00*

$20.00* $20.00* $22.00* $22.00*

Available for IBM, APPLE & MACINTOSH

WordPerfect
or

MultiMateT

•

Each Only

$199.00*

.LotusT~

$2 0*

BRAND NAME DISKETTES Guaranteed for Life!
Quantity Discounts Available.

SS/DD For APPLE II & /1/ Box of 10•••••••••••••••••••••••••• $7.95*
DS/DD Box of 10•••••••••••••••••••••••••••••••••••• 8.95*
MACINTOSH Box of 10 Includes free Flip & File Case•••••••••••••••• 21.95*

BULK DISK SPECIAL Guaranteed for Life!
DS/DD. • • • . • • • . • • • • • . • • • • • • . • • • . . . • • • • • . • • • • Each.79*
SS/DD. . • • • • • • . • . • • • • • • • • • . . . • • • . . • • • • • • • • • • Each .69*

Packaged in 50 Includes Sleeves & Labels



How do you suppose most manufacturers of personal computer
products get started?
They go to the Orient. .. taking either their designs or simply their
ideas to one or more of the major electronics manufacturing
concerns, getting bids for making these devices under contract to
the creators. Multifunction Cards, Video Cards, Disk Controllers,
Modems and I/O Boards all begin their life in this way.
This relationship between the manufacturing capabilities of the East
and the design and marketing talents of the U.S. has resulted in the
incredible selection of enhancement products for the ffiM and
Apple computer markets.
Well, with 100,000 members and growing strong, The Network
sent its buyers east to visit some of these manufacturing

concerns to check out the feasability of directly importing these
products in the necessary volumes to save our members money!
What they came back with was astounding.
Now, we always figured that there were some pretty substantial
markups as these boards came into the country and got fancy boxes
and marketing promotions under anyone of a number of well
known brand names in the peripheral add-on markets but we had
no idea they were so large!
To prove our point, consider what they brought back. Each board is
constructed to the same precise specifications, on exactly the same
machinery as their name-brand duplicates. The difference? As a
Network member, you pay only 8% over our unusually low
wholesaleprice. .. andyou get ourfuD 1year warranty!

512KMemory
The least expensive way to add
memory to your current system.
With 0 K installed.

Wholesale priced at only ...

$69.00*

With 0 K ...

$89.00*
Wholesale

The "9" Pack Plus
Multifunction like the AST "6" Pack ... up
to 384Kb of expansion memory, 1 serial,
1 parallel, and 1 game port, a clock!

alendarand 3 software packages
standard.

The I/O Double Plus
If you don't need memory-just
ports, identical I/O board to the
AST I/O + with 2 serial, (1 standard)
1 parallel, 1 game port and clock!

alendar with software.

Graphics Printer
Interface
If all you want is a printer, this is the
card for you. Supports all text and
graphics printer features.

Wholesale price ... $29.00*

A mere $69.00*

Wholesale pn

$99.00*
IBM Color Card
100% compatible with the
IBM offering. The wholesale price?

Hercules'Smarter
Brother
A Monochrome Graphics Card with
Printer Port ... 100% compatible

with Hercules product. ..

Watch our Network ONLINE listings for new products in this ORIENT DIRECT line for the Apple" and IBM AT computer families.

'PC NETWORK Members pay just 8% above this wholesale price, plus shipping.
All prices reflect a3% cash discount. Minimum shipping $2.50 per order. Int~rnational orders
call for shipping & handling charges. Personal checks: please allow 10 worktng days to clear.

CALL TOLL-FREE 1·800·621·SAVE(~~;~~ GET THE NETWORK ADVANTAGE!!!



F·I·X·E·S

RAMDISC Corrections

A·N·D U·p.D·A·T·E·S

A "What's New" writeup supplied an in
correct price for Beck-Teen's RAMDISC
software. (See July, page 408.) The RAM
DISC software alone is $49.95. With your
purchase of a MacMegabytes memory
expansion board, Beck.:rech provides you

with the RAMDISC package. A MacMega
bytes memory-expansion board gives
your 128K- or 512K-byte Macintosh more
than 1 megabyte of internal memory.

In addition, RAMDISC does not have a
slide-show utility. However, a demon-

stration of Beck.:rech's animation software
package, MacMovie, is provided with each
disk.

Beck.:rech Company is headquartered at
41 'funnel Rd., Berkeley, CA 94705, (415)
548-4054. We apologize for the error.

Writing for BYTE Available

Interested in writing for BYTE but don't
know how? The answers to your questions
lie in Writing for BYTE, a free four-page
brochure that addresses the questions
most often asked by potential BYTE
authors.

New Number for BVTEnet Listings

BYTEnet Listings has a new telephone
number. Call (617) 861-9764. When you
receive a carrier tone, enter three or four
carriage returns so that our software can
determine your operating parameters. Op-

Writing for BYTE explains the kinds of ar
ticles that are most applauded by BYTE
readers, and it tells you what you need to
know about acceptance and publication
fees. The brochure has tips on what to ex
pect from the editing process, and your

timal parameters are 8 bits, I stop bit. no
parity, full duplex, and either 300 or 1200
bps. You can download programs with the
following protocols: ASCII, XMODEM,
XMODEM with error checking, 1eleLink,

rights as an author are spelled out.
For your copy of Writing for BYTE, send

a self-addressed stamped business-size
envelope to BYTE Author's Guide, BYTE/
McGraw-HilI. POB 372, Hancock, NH
03449.

TeleLink with error checking, MiniTel.
MODEM7, and MODEM7 with error
checking. BYTEnet Listings does not sup
port 2400-bps transmissions at the pres
ent time.

BVTEnet Listings Goes On Line In the United Kingdom

BYTE readers in the United Kingdom can
now download the programs mentioned
in BYTE from the Compulink Fido bulletin
board system in Woking Ferry, Surrey,
England.

Compulink is a public-access bulletin
board system featuring a variety of public
domain software. It is independent of
BYTE magazine, and BYTE listings are pro
vided through the volunteer services of
Compulink.

The BYTEnet Listings library comprises
more than 140 programs from the
September 1984 BYTE to the issue you're
reading now. Bug reports, program
enhancements, and all questions related
to the listings in BYTE magazine should
be directed to BYTE's offices in the United
States and not to Compulink. The proper
address for inquiries about BYTEnet
Listings is BYTE/ McGraw-HilI. POB 372,
Hancock, NH 03449, U.S.A., Attn: BYTEnet
Listings.

Frank Thornley, the Compulink sysop,

ILLUSTRATED BY MACIEK ALBRECHT

reports that the system is up and running bps. CCITT protocols are the norm. In the
24 hours a day at 300, 1200, and 2400 United Kingdom, call 04867 6535.
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DATA INDEPENDENCE
MUCH SMALl

~~- - --- --- --_.

EXPANDABILITY
Free yourself from the limitations of system
capacity. If you need more, you expand by
buying slim, inexpensive cartridges, not bulky
and costly hardware.

RELIABILITY
Incredible resistance to shock and vibration
combined with a rugged cartridge format free~

you from concerns about equipment failure,
head crash, or data loss.

TRANSPORTABILITY
The Bernoulli Box cartridges are completely
interchangeable. You're free to take the
cartridge from one and use it in another with

complete confidence. Thke it across the hall or mail it across the
continent

The Age of Data Independence ,. dawned
about two years ago when IOMEGA
introduced a revolutionary mass storage
device called The Bernoulli Bo~ Featuring
a unique technology that uses rugged,

removable lO-megabyte cartridges, it freed companies to work
more productively and economically-and was soon recognized
fS the decade's biggest step forward in business data storage.
Today, IOMEGA has taken another giant step. With the
tddition of the compact 20-megabyte-per-cartridge Bernoulli
poxes, in single- and dual-drive versions, the Data Independ
,nce family gets simultaneously bigger and smaller. The new
~noulli Boxes double on-line capacity to up to 40 megabytes
too cut the space required to carry and store data cartridges.
fhey also boast a footprint that is literally half that of the pre
'fious version, freeing just that much more valuable desk space.
fmt what makes the new Bernoulli Box so exciting are the
$aI1le features that made it the new standard in data
ranagement to begin with.
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MORE GIANT STEPS.

FOOTPRINTS.
SECURIlY
.Free your sensitive files, such as payroll and
personnel, from unauthorized scrutiny and
free yourself from unnecessary anxiety. Put
them on a Bernoulli Box cartridge, and put the cartridge where
you know it will be safe.

Check out the latest Bernoulli Box family members today. More
giant steps towards the complete data independence of
businesses using the IBM PC, XT, AT, most compatibles, and the
Macintoslf." Giant steps with very small footprints.
For the dealer nearest you, call 1-800-556-1234, ext. 215. In
California, call 1-800-441-2345, ext. 215.

PERFORMANCE.
The amazing speed of The Bernoulli Box
with access times and transfer rates that rival
and often surpass the best hard disk drives
translates into the best freedom of all: the freedom of time. And
now The Bernoulli Box offers users the option of booting from
The Bernoulli Box cartridge with any of the IBM PC or
compatible computers.

·The Bernoulli Box for Macintosh is available in a 5-megabyte single-drive version and a
20- megabyte dual-drive version for AppleTalk.·

The Bernoulli Box is a registered trademark of IOMEGA Corporation. Data Independence is a trademark of IOMEGA
Corporation. Macintosh is a trademark licensed 10 Apple Computer, hr. AppleTalk is a trademark of Apple Computer, Inc.

lE
•C·]lf.=GA®

IOMEGA CorporaIion
1821 West 4000 South
Roy, Utah 84067

Inquiry 199
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'W·H·A·T'S N·E·W

Sample screen from Radian's RuleMaster programming tool.

Sample screen from Neuron Data's Nexpert package for the Macintosh.

(continued)

Nexpert requires a 512 K
byte Macintosh and costs
$5000. Contact Neuron Data
Inc. 444 High St.. Palo Alto,
CA 94301. (415) 321-4488
Inquiry 600.

R uleMaster from Radian
Corporation is a pro

gramming tool for building
and running expert systems
on the IBM PC XT or AT
and the AT&T UNIX PC On
the IBM machines, it re
quires either XENIX or DOS
3,0.

RuleMaster has two parts:
RuleMaker is a facility for in
ducing rules from examples
and Radial is a high-level
language for expressing
rules. You enter a series of
examples in any order on a
spreadsheet-like table. from
which RuleMaker induces
rules and generates Radial
code.

You can write expert sys
tems directly in the Radial
language or edit Radial code
into a program generated by
RuleMaker. Radial is a struc
tured language with only 14
keywords. It provides both
forward and backward chain
ing as well as a combination
of the two.

When responding to an in
quiry, RuleMaker might ask
for more information. Be
cause the program organizes
the rules in what it has
determined to be the most
efficient order, the first
questions asked are those
that yield the most infor
mation.

An explanation facility
within RuleMaster lets you
type WHY at any point to
get either an explanation of
a response or a justification
of a question.

, "
Network
DRTR
HYPOTHESES
Transcript
Preulew line

Report
Set up Enuironment

I 21)O!H :-:W

-18-

search strategies. You can
specify the reasoning path
the program is to follow or
let it determine the most ef
ficient strategy. You can
change data, enter new
data. or suggest a new hy
pothesis at any time. You
can run "what if" simula
tions at the end of a ses
sion: cases can be recorded
and rerun.

JL
Th.,.. is evidence 0(;

CURRENT-R AT 10-C ALe
AN'CURRENT-RATIO
is vuhr or .qull to 2.
Jlhftr.nd-o(-s.lu
lsnot inc:rusin9

orL----ln!:1 ~~~~::~t:s-'~~::l~SC·O~clus;on.
AN'Iiquldity .

is Sft to poor'

graphics representation of
the knowledge base, much
like a block diagram or
flowchart. You can visually
track which decisions lead
to which conclUSions and
which rules played a role.
Modifications made to the
Network chart will be re
flected in the structure of
the expert system.

Nexpert's inference engine,
Knowcess, combines back
ward- and forward-chaining

Three Expert-System
Generators

N euron Data's Nexpert is
a software package that

lets Macintosh users build
rule-based expert systems. It
conforms to the Macintosh
user interface by employing
multiple windows and a
series of pull-down menus.

Nexpert uses an inter
preted Knowledge Editor
that consists of a Rule
Editor, a Category Editor,
and a Text Editor. Because it
is interpreted, the system
can rapidly integrate new or
changed knowledge into the
stored body of rules. You
can link knowledge that

expert has stored to either
text or graphics images.

The rule-editing screen has
a form with spaces so that
you can fill in the com
ponents of an IF..THEN
rule, Pull-down menus note
the options available at any
given time. You can either
type in a response or click
on to the option you would
like to choose. If you would
like to use a variable that
has already been entered,
you don't need to retype it;
you can use the mouse to
copy the entry instead. ThiS
reduces the chances of se
mantic or syntactic errors by
cutting down the amount of
typing necessary.

Once you enter rules, you
can retrieve them through

expert's Encyclopedia or
etwork. The Encyclopedia

catalogs the rules in alpha
betic order, so you can find
them by scrolling through an
organized listing. The Net
work is an interactive

+- Inquiry 9 for End-Users. Inquiry 10 for DEALERS ONLY. NOVEMBER 1985 • BY T E 37



WHAT'S NEW

For the IBM PC AT and
the AT&T UNIX Pc. Rule
Master costs 55000 A less
powerful subset of Rule
Master for the IBM PC XT is
5995 A four-day training
session is available at
Radian for an additional
5500. Contact Radian Corp..
8501 Mo-Pac Blvd .. POB
9948. Austin. TX 78766.
(512) 454-4797
Inquiry 60 I.

A ion Corporation is of
fering the Aion Devel

opment System/PC for con
structing and using rule
based expert systems on the
IBM Pc. XT. and AT The
program uses a series of in
teractive editors and a
multiwindow interface to
provide a structured pro
gramming environment.

The first editor you en
counter is the state editor.
which works much like an
outline processor. It lets you
outline your problem. insert
ing and deleting headings as
desired. You can expand or
compress the outline or
selected portions of it at
any time.

When a portion of the
outline is fully expanded.
you can enter rules relating
to it by using the rule edi
tor. The rule-editing screen
prompts you for relevant in
formation about the rule. It
also finds semantic and syn
tactic errors.

Although the outline helps
you organize a problem. it
has no bearing on the order
in which the inference
engine processes the rules.
The program chooses its
own path by using a com
bination of backwa'rd and
forward chaining. unless you
control it by using the step
editor to declare sequences.
You can also give rules en
try conditions to ensure
which rule is fired first.

An options window is
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always available for querying
the system. Through this
window you can ask why a
question is being asked.
how a value was deter
mined. or what the implica
tions of an answer will be.
You can also back up and
change answers. and you
can save sessions and begin
them again later where you
left off.

The Aion software allows
direct access to DOS com
mands and includes graph
ics features for custom
designing screens.

The Aion Development
System/PC requires an IBM
Pc. XT. AT. or compatible
with 512 K bytes of RAM.
two disk drives (a hard disk
is recommended). and PC
DOS 2.0 or higher. The ex
ecution system requires only
320K bytes of RAM. The
development and execution
software. documentation.
and a two-day instruction
course for two people costs
57000. Contact Aion Corp..
101 University Ave.. Palo
Alto. CA 94301. (415)
328-9595
Inquiry 602.

-Brenda Mclaughlin

FORTH Development
System for
Atari's 520ST

T he Dragon Group's
4xFORTH is a series of

32-bit FORTH development
systems for Atari's 520ST
computer. The compiler also
includes an assembler and
editor and provides full sup
port for multitasking. multi
user access. and file-system
access. as well as for RAM
disks. serial disks. and
printer drivers. '!\vo versions
of the compiler are planned
Level I. available since
August at a price of 599.95.
supports Atari's A-line
graphics; Level 2. planned
for October release at
5149.95. provides support

for the GEM user interface.
A 575 accelerator package
enhances the execution
speed of code generated by
either level compiler.

A complete Developer's
System. which includes the
Level 2 compiler. ac
celerator. targetter. and a
royalty-free license to distrib
ute programs written with
4xFORTH. is priced at 5500.
Complete source code for
4xFORTH is also available
for 52500. You can upgrade
any version of 4xFORTH to
another by paying the retail
price difference plus 5IO.

Contact the Dragon Group.
148 Poca Fork Rd.. Elkview.
WV 25071. (304) 965-5517
Inquiry 603.

Ansa's Paradox
Database

A nsa Software has intro
duced its first product.

Paradox. a relational data
base-management program
for the IBM PC and 100-per
cent compatibles. Paradox
incorporates some algo
rithms from the field of ar
tificial intelligence for speed
and ease of use.

You pose questions to
Paradox by typing an exam
ple of the information you
want: this is the OBE (query
by example) method. Then
the two artificial-intelligence
concepts-program synthesis
and heuristic query op
timization-enter the picture.
Paradox writes a program
(program synthesis) that will
produce the answer in the
least time (heuristic query
optimization). You don't
need to know anything

about the data's organiza
tion or about the best struc
ture for algorithms.

PAL (Paradox Application
Language) comes with the
program This language
allows development of ap
plications based on Paradox.
Another Paradox function
called "scripts" records the
series of operations that you
perform. You can then play
back scripts so they can
fulfill much of the use of
macros.

Ansa has built Paradox
around a rows-and-columns
user interface that resem
bles that of Lotus 1-2-3.
Paradox can import or ex
port 1-2-3. Symphony.
dBASE II. dBASE III. pfsFile.
ASCII. or DIF files

Paradox works with tables.
forms. queries. and reports.
lables can contain up to
260 million characters con
sisting of 65.000 rows (rec
ords). 255 columns (fields).
4000 characters per row.
and 255 characters per col
umn. Forms display informa
tion about a single record
and can be custom-de
signed. Any change in a
form is immediately re
flected in the related table.
Oueries are used to retrieve.
select. or perform calcula
tions on the information in
tables. The report generator
lets you print (to screen or
paper) the results of Para
dox questions and .answers.
It can work with both stan
dard and custom-designed
report formats.

Paradox requires an IBM
or compatible. two floppy
disk drives or one hard disk
and one floppy disk. 512 K
bytes of RAM. and MS-DOS
2.0 or above. Its suggested
list price is 5695

Contact Ansa Software.
1301 Shoreway Rd .. Bel
mont. CA 94022. (415)
595-4469
Inquiry 604.

(continued)



()O I)AY MONEY BA<:K Gl JARANTFF

Borland's SuperKey And
SideKick Work So Well Together,

You'll Hardly Work At All.
AN UNBEATABLE TEAM AT AN UNBEATABLE PRICE/We've
teamed the best with the best to make the greatest. The best
keyboard enhancer, SuperKey®. The best desktop organizer,
SideKick®. The dynamic duo working hand in hand to
let you do many different things at once. Away that cuts
down the keystrokes, so you're working instead of just
typing. Away that wasn't possible until we paired
the electronic Wizardry of SuperKey with the
practical efficiency of SideKick. SuperKey
brings the magic. SideKick does the de
tails. The "S-Team" works beautifully
together because we designed them
that way.

GET SUPERKEY AND
SIDEKICK TODAY and you'll
have an unbeatable team at an
unbeatable price - and a $15
rebate back in the mail.

SIDEKICK INCLUDES: • Calculator • Notepad • Auto dialer &
phone directory • ASCII table • Perpetual calendar & datebook

• Help window • Full-screen editor with word-wrap,.
paragraph editing and much much more.

(Chances are that once you have
SuperKey and SideKick working

together for you, you'll never need to
use a word-processing program again).

SUPERKEY INCLUDES:
•Encryption to keep confidential files

confidential • Programmable keys that
let you tum a thousand keystrokes

into one • Keyboard lock • Automatic
tum-off of your screen after a pre-set
time so the expensive phosphorus in

your monitor's screen isn't etched
or ruined • Secret Password

protection and more.

IF YOU USE SIDEKICK, YOU NEED SUPERKEY.
BECAUSE SUPERKEY AND SIDEKICK CAN MAKE
YOUR DAY GO SOMETHING LIKE THIS:

8:00 1m. You got to work on time, despite the
44-mph lUrkey ahead of you in the fast lane. It's spread
sheet time. You hit one key. Lotus 1-2-3 (or whatever) is
up and running. (One key, because SuperKey has recorded
all the CD\123 <ElmR >123< ENTER> <ENTER> I
F<ENTER> R<ElmR> SAIi:S <ENTER> <PgDn>
foolishness and your one keystroke played all that back
inslantly. One keystroke instead of a minuet).

8:03 1m. You're into the spreadsheet. Phone rin~.

You kick in SideKick's Notepad-without leaVing your
spreadsheet You talk. You listen to Frank. You make notes
that tell you that Frank Is upping the numbe!s from yester
day's order and he needs a new price and dellvery date.
He wants a meeting. Fast, but when? You have SideKick
Ore up your Calendar. Time agreed and noted-in
SideKick's NOlePad Conversation ends. Your spreadsheet Is
Slllllhere.

':07111/. You're watching the spreadsheet but you're
thinking about the new bid you have to figure out. So you
have SkIeKick's CalaJlaIOt pulled up on the SCII!l!II-OI'e!'

a small piece of the spreadsheet-which doesn't go away.
8:0' '". SideKIck Is coming up With new numbels.

SuperKey keeps the spreadsheet on a roll 5aIislIed with the
numbers, you have SideKick IIIlD-dlaI Prank's Dumber.
Talk. Talk. Hang up.

8:09 ,1/. Spn!adsheet about done. You're watching
II, IxJI thinking about what Frank just Slid on the phone.
He bbd your JIIJIlIbers. He ontered. He 1IId, "ThaI WIS
fast 1'e won't need that meeting. (SidIIick canoeIs It
&om your Ca1eIIdar). And he also said, "How did )'lllI get
aIlltw dOne SO~.. And )'lllI said, "I've IO! a couple
Ii11ft' ..". MJdIIIlI for me."

IF YOU DON'T USE SIDEKICK YET, YOU 6ET
THEM BOTH AND FOR A LIMITED TIME, A
$15.00 CASH·BACKI Because SuperKey and SideKick
are so compatible, we let them move in together. Into their
own blister-pack. With the $15.00 cash-back coupon and
the manuals. Which Is what you get for $139.90 instead of
the usual $154.90. You need to fill-in the cash-back coupon,
along with your registration cards and proof of purchase,
and mail it back. We'll rush you your $15.00 rebate right
away. Rebate offer ends March 31, 1986. (PS: You can still
buy SuperKey and SideKick sepal1ltely. SuperKey $69.95,
SideKick 184.95. Not copy-protected.)
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THE CRITIC'S CHOICE
"ifyou wanl the uUimale in sophisticaIion, you won 'Ifind any·
lhingfiner on the baltkfield rigbl now Ihan Borland's SuperKey
and SideKick combo. .. LEON A. WORTMAN, '''''WIr/d

I BORlAnD
4585 SCotts~ Drive, SCotts~ CA 95066
Phone (408) 438-8400 Telex 172373



WHAT'S NEW

An example of SideKick running on the Macintosh.

Banker Board
Gives Color Computer
256K Bytes

T he Banker is a 256K
byte memory expansion

for the TRS-80 Color Com
puter. Available in assem
bled or kit forms, the Banker
board is installed in the
Color Computer's SAM
socket. In addition to install
ing the Banker board, you
must replace the 64K-byte
chips with eight 41256
(256K by I-bit) chips and a
jumper attached to pin I of
each of the 41256 chips.

The Banker is designed to
be compatible with other
software and hardware, but
you can add a switch to
make it emulate the 64K
byte system. Included with
the Banker board is software
(on disk or cassette) to use
the extra memory for a
RAM disk, fast disk copying,
and print spooling, Patches
are also provided to access
the extended memory from
Telewriter-64, BASIC and
OS-9.

A number of versions of
the Banker are available. A
bare board with software
and documentation is
529.95: the same package
with all necessary parts ex
cept memory is 554.95. An
assembled and tested board
is 56995, or 599,95 with the
256K bytes of RAM. A new
524.95 SAM chip might also
be necessary for some ver
sions of the Color Com
puter: you might need an
adapter to use the Banker
with newer Korean-made
Color Computers.

Contact j&R Electronics,
POB 2572, Columbia, MD
21045, (301) 987-0578 or
788-6540
Inquiry 605.
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SideKick for the
Macintosh

B orland International has
enhanced SideKick, its

desktop organizer. to run on
the Macintosh computer.
Dubbed the Macintosh Of
fice Manager. the package
contains the usual SideKick
accessories and features
concurrent capabilities.

You can run your pre
ferred word processor,
spreadsheet. or graphics
program in the background
and bring up SideKick's
notepad to jot a reminder.
At the same time, you can
use the program's tele
communications utility: a
phone dialer logs your calls
and tracks the length of the
call in order to calculate the
charges.

As a desktop organizer.
SideKick for the Mac has a
calendar, notepad. print
spooler. and calculator. For
information management.
the package offers a filing
system that maintains data
in index-card fashion: all
files are integrated with
other accessories at all
times. Background communi
cations features include a
phone log and area-code
lookup. An add-on called
PhoneLink provides auto
matic telephone dialing: it

plugs into the Mac's sound
port,

The Macintosh version of
SideKick runs on either the
128K- or 512K-byte machine.
It works with Macmodem or
Hayes-compatible modems,
The package costs 584.95.
PhoneLink is 545. Contact
Borland International Inc.,
4585 Scotts Va lIey Dr..
Scotts Valley, CA 95066,
(408) 438-8400
Inquiry 606.

Bubble-Memory
Subsystem from Intel

I ntel's BPK 70AZ-6C bub
ble-memory component

kit with bias compensation
provides an operating tem
perature range of -40 to
+85 0 Celsius. The kit con
tains a I-megabit bubble
memory component (the
7110AZ with an internally
packaged Z-coil) and five
ICs.

An important feature of
the BPK 70AZ-6C kit is the
Z-coil, which allows instan
taneous erasure of the bub
ble memory's contents, Intel
supplies you with complete

instructions and applications
support.

The BPK 70AZ-6C is a
modular building block for
designing bubble-memory
systems. In a complete
system, a 7220 BMC (bub
ble-memory controller) inter
faces the BPK 70AZ-6C sub
system to the host pro
cessor. One 7220 BMC can
interface up to four I-mega
bit subsystems to create a
Vl-megabyte system,

The BPK 70Al-6C sells for
5955 in quantities of 100,
Contact Intel Corp.. 3065
Bowers Ave.. Santa Clara, CA
95051. (408) 987-8080.
Inquiry 607.

Multitasking
Operating System
Toolbox for IBM PC

T hree operating-system
products from Wendin

let IBM PC users add cus
tom operating-system fea
tures to MS-DOS or emulate
the UNIX and VMS main
frame operating systems.

The Operating System
Toolbox provides a number
of tools to enhance or
rewrite MS-/PC-DOS. The
Toolbox kernel traps and ex
ecutes MS-DOS calls directly.
Four process privilege levels
exist. with low-privilege pro
cesses requesting services
from the kernel or Record
Management System, Multi
tasking capabilities and
paged memory-management
features are also included.
The C source code and
user-interface examples in C
Pascal. and assembly lan
guage are provided.

Wendin also announced
two operating-system shells
for MS-DOS developed
using the Operating System
Toolbox (which is not re
quired to run them). PC
UNIX emulates many of the

(continued)



IT EXPECTS YOU
TO GROW.
INTRODUCING THE NCR PC6.

If you don't want your business to stay small, why get a computer
that does? No personal computer gives you more growing room than
the new NCR PC6.

The PC6 is upgradable to 40 megabytes-room for 7,575 pages of
charts, inventory lists or business letters.

As your business takes off, you'll take on more jobs, more respon
sibilities, and have less time for them. So the PC6 runs the estimated
10,000 IBM-compatible programs at 8MHz processing speed. (Almost
twice as fast as the IBM PC/XT.) And for low speed programs, a switch
downshifts the PC6 to 4.77 MHz.

When you're ready for multitasking, more memory, and new ap
plications, so is the PC6.

There are four integral drive positions for hard and floppy disks
plus a tape backup. Mix and match to suit your needs. And no PC
offers more expansion slots (eight in all).

Expand your staff and the PC6 extends your authority. It's the
perfect nucleus for a computer network.

And no matter how big you get, you'll never outgrow NCR's sup
port. We're big in 120 countries, with 1,200 service support offices.

So if you're a small businessman with big ambitions, take on the
new NCR PC6. It's as anxious to grow as you are.

For the nearest NCR dealer, call toll-free 1-800-544-3333~

A BETTER PERSONAL COMPUTER. IT'S EXACTLY WHAT YOU'D
EXPECT FROM NCR.

Inquiry 278



WHAT'S NEW

GP Il1dustrial Electrol1ics' XM 5I 2 EPROM Emulator

functions and utilities found
in AT&T's UNIX operating
system. PCUNIX uses about
20K bytes of RAM and its
utilities take about lOOK
bytes on disk. PCVMS
emulates Digital Equipment
Corporation's VAX!VMS
operating system.

The Operating System
lbolbox is priced at $99.
PCUNIX and PCVMS are
$49 each. All three products
include complete C source
code. For more information.
contact Wendin, Box 266.
Cheney, WA 99004. (509)
235-8088,
Inquiry 608.

Hewlett-Packard's
Laser'et Plus

H P's Laserjet Plus is an
enhanced version of

the popular Laserjet laser
printer. Enhancements in
clude a new formatter board
(that has more memory and
new firmware) and a Cen
tronics parallel interface
option.

The improved formatting
board gives the Laserjet
Plus more flexibility in fonts.
The printer can download
fonts from 6 to 30 points,
store up to 32 fonts. and
employ up to 16 fonts per
page. Cartridge fonts are still
an option and the user can
choose either portrait- or
landscape-printing orienta
tion.

The board contains 512K
bytes of RAM that yields
395K bytes of user memory
for improving the printer's
graphics capability. The
LaserJet could print a full
page of 75-dpi graphics. a
half-page at 150 dpi, and
approximately a sixth-page
at 300 dpi. The Laserjet Plus
can print a full page of
150-dpi graphics and a half-
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page of 300-dpi graphics.
The formatter board also

allows downloadable forms
and letterheads: rules. pat
terns, and shading for forms
creation: and storage of up
to 32 forms in the printer's
memory.

The Laserjet Plus is priced
at $3995 and is 100 percent
compatible with the Laserjet
(both use HP's PCL printer
command language). The
formatter is available as an
upgrade for Laserjet owners
at a price of $1495 until
December 31. 1985. and for
$1995 after that. The parallel
interface option is not avail
able as an upgrade.

Contact Hewlett-Packard
Co.. 1820 Embarcadero Rd ..
Palo Alto, CA 94303.
Inquiry 609.

EPROM Emulator

GP Industrial Electronics
has introduced the

XM512 EPROM Emulator.
which is capable of emulat
ing all EPROMs in current
use. It is intended to help
microsystem designers and
development engineers
speed up the process of

combining software and
hardware. 'IYpical address
access time for writing data
to or reading it from the
XM512 is 200 nanoseconds.

This emulator connects to
the target system via sup
plied 24-/28-pin cables. An
LED provides status and
error information. If you
wish. you can emulate 16-bit
systems by connecting two
units.

Pricing for the XM512
EPROM Emulator is set at
£795. Contact GP Industrial
Electronics Ltd.. Unit E.
Huxley Close. Newnham In
dustrial Estate. Plymouth
PL7 4)N, England. tel: (752)
342961: 'Telex: 42513.
Inquiry 610.

Fast 20-megabyte
Backup Tape

G enoa Systems Corpora
tion is offering the

Galaxy Models 3120 (inter
nal) and 3220 (external)
20-megabyte, half-height.

streaming. digital. cassette
tape drives. The 3120 and
3220 are fully IBM-compat
ible, run under DOS 2x and
3.x using the standard
OIC-02 interface, and require
an IBM Pc. XT. AT. or com
patible with 256K bytes of
RAM, one floppy-disk drive
(to install the backup soft
ware). and two expansion
card slots. The drives trans
fer data at 86.3K bytes per
second (at a 90-inches-per
second tape speed) and can
back up a full 20-megabyte
disk in 4.3 minutes.

The 3120 and 3220 use
the same software as the
Galaxy Model 3160 (internal)
and 3260 (external) 60
megabyte, half-height.
streaming-cartridge drives.
The Genoa software has a
multiple-window interface.
menus. a batch option. and
on-line help. A time/percent
age bar chart shows the
time left to execute a
backup function.

The software offers full
restoration or file-by-file
backup. File-by-file can be
organized by directory or
subdirectory: by time. date.
and last-modified files: or by
file appending and exclu
sion. Reports of backup ac
tivity and directories are
automatically saved and can
be printed.

A DOS toggle lets you run
other applications or DOS
commands without terminat
ing any backup program.
You can also employ the
drives as a system resource:
They are compatible with
3Com. PCnet. and Novell
networks.

Suggested prices are 5995
for the Model 3120 and
$1145 for the Model 3220.
Contact Genoa Systems
Corp.. 73 East Trimble Rd ..
San Jose. CA 95131. (408)
945-9720
Inquiry 61 I.

continued on page 452



SATISFACTION GUARANTEED!
Every VERSABUSINESS"' module is guaranteed tocutperform all other competitive systems.
and at a fraction of their cost. If you are not satisfied with any VERSABuSINESS"' mooule, you
may return it within 30 days for a refund. Manuals for any VERSABuSINESS"' module may be
purchased for $25 each, credited to\AJard a later purchase of that module.
All CP/M-based Computers must be equipped with Microsoft BASIC
(MBASIC or BASIC·SO) .

To Order:
Write or call Toll-free (800) 431·2818
(N.V.S. reaidcnta call 914-425-1535)

• add $3 for shipping in UPS areas • add $5 to CANADA or MEXICO
• add $4 for C.O.D. or non-UPS areas

..",.
• add proper postage elsewhere

Inquiry 174 -- - ~DEALER INQUIRIES WELCOME
All prices and specifications subject to cha~ I Delivery subject to availability.so N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977

ERSABuSI E
Each VERsA8usJNEss module can be purchued and U8ed ind«lpendentiy,

or can be linked in any combination to form a complete, coordinated bU8ine8s system.

$99.95 VERSAlEooER ..... $149.95
_-CIriWn accounts receiIIabIe, inwicins. and VERsAl.EDGER ... ita completellCCO\IIltinsI.- thatgrown.)IOUrbulinesa

~ii_~_*li'""'iInL·1t .... lnIck d aDiN~~ related to who grows. VERsAI.mGER IJ'"can be usedasalirnple~checkbookregilter,

"'~R!aIV~='Z'~~t=~~~:..~m:; expanded tO~~='Fbusinaa~~system"'~.intoa large-wahbe InkAIctwill'l \ll:RMUooER Mel \ll:RM1NVENroRv" corporate 91..... Il/Stem __t~ I. __ .....w~
.........- '.VERsAIslGER gives l/OU aImoR unlimited storage capaatylY....PI\YABLES.. $99.95 (300 to 10,000 entries per month, depending on the system),

PAy • dIIIgned to keep lnIck d current and aged payables, keeping you • stores all check and general ledger information foreII'er,
1ft' with aI information regarding how much money l/OUl' company ~. and to • prints tractor-feed checks,
wham.. \ll:RMPAYIIILES'" maIntains.a complete record on each vendor. pnnts checks. • handles multiple checkbooks and general ledgers,::ac~..=;~~==~~yo~:=.u":':=~re:ei • prints 17 cust~ accounting reports incl~ng check ,.ters,
which vouchers are to be plIid. baIanc:e sheets, Income statement., transaction reports, account
VERSAPAYROLLno 199.95 listings, etc.
VERsAPAYROLl- is a powerfuJ and sophlstic:ated. but easy to IIIe payroll system that VERsAlJ!oGER II'" comes with a profellionally-written 160~ manual de-
'-PI track d aU government.required plIyro11 information. Complete employee records signed for first·time users. 1be VERsAI.mGER II'"manual will heIp)lOU become
- maintained. and all necessary payroll calculations are performed automatically.~ quickly familiar with VERsAlJ!oGER IJ"', using cOlTlPlele sample data files
totlIIs diIpIayed on ecreen !or operator approval. A payroll can~ run ~otaJ(y, autornalt· supp6ed on dilkette and more than 50 pages Of sample printouts.alii. or the operator can mtervene to prevent a clleck from being ponted. or to alter
inIormation on it. Udeaired, totals may be poIIted to the \ll:RMlB>GER D'" s!/Stem.

VERSAINVENTORY'" $99.95
VERsAMlENTORV" is a complete inventory control Sl/Stem that gives you instant accea
to data on any item. \/ERsAtwENTORV" keeps track of aU information related to what
items are in stock, out of stock. on backorder. etc.• stores sales and pricing data. alerts
\IOU when an item faBs below a preset reorder point. and allows you to enter and print
invoices directlyor to link with the \/ERsAREcEJvAllLES'" Sl/Stem. \/ERsA1NvENT0RV" prints
aD needed inventory listings. reports of items below reorder point, inventory value reo
ports. period and year·to-date saJes reports, price lists. inventory checklists. etc.



Conducted by Steve Ciarcia

A·S·K B·Y·T·E

BUSINESS HARDWARE
Dear Steve.

I am a university student majoring in
management information systems. Most of
the concepts are software-oriented. but J

would like to enhance my knowledge by
learning about computer hardware. espe
cially systems used in business. Could you
recommend a few books?

ZAAHIR SALAAMAH

Saint Laurent. Quebec, Canada

A good reference book that lists and
rates other books about microcomputers
is Reader's Guide to Microcomputer
Books by Michael Nicita and Ronald
Petrusha (Golden Lee, 1984). It includes
sections on all the popular microcom
puters, microprocessors, and operating
systems.

You should probably concentrate on
books about MS-DOS, UNIX, and the
8086 family ofmicroprocessors. I suggest
the following books: From Chips to Sys
tems: An Introduction to Microproces
sors by Rodnay zaks (Sybex, 198/),
Modern Computer Concepts by Joseph
Giarratano (Howard W Sams & Co.,
1983), Microprocessor Operating Sys
tems. Vol. 2. edited by John zarrella
(Microcomputer Applications, 1982), and
8086/8088 16-Bit Microprocessor Primer
by Christopher Morgan and Mitchell
Waite (BYTE Books, 1982).-Steve

GOOD-BYE MONITOR
Dear Steve.

Is it possible for software to produce un
wanted effects on hardware? I have an IBM
PC on which I run Symphony and a few
other programs. One day, I received an
evaluation copy of an educational pro
gram that I decided to try. Three seconds
after I booted the disk. my monochrome
monitor gave the visual equivalent of the
big bang. It was blown. My serviceman
estimates the cost of fixing it will be about
$115

I did notice after the damage was done
that the program was to be run only on
the PCjr. It would appear to me almost im
possible for the incompatibility of the two
systems to have such a dramatic effect. Or
is it?

I have a dual floppy-disk system and a

Paradise modular graphics card driving
the monochrome monitor. Is it an overly
sensitive monitor. the graphics card. the
software. some combination of these. or
a coincidental event that caused my
problem?

DON BERLINER

Lansdale, PA

Without knowing the actual code in the
program or your precise configuration,
it's hard to say what actually did happen.
Nevertheless, as many others with similar
experiences will testify. it is possible to
"blow up" hardware with software. In
particular. many people have had their
monochrome monitors go up in smoke
as yours did. "Safe" software should
never make any assumptions about
equipment. A public-clomain program
called SCRNSAVE caused similar prob
lems in earlier versions.

The video-display controller chip in the
PC is programmable for a variety of
modes. For example, you can actually
have an 8o-character by 50-line display
on a Pc, though it is tough to read. Also,
a program can send out instructions to
reprogram the chip in such a way as to
blowout a monitor that is expecting
signals that are quite different. At this
point I feel like saying, "Believe it ... or
notJ"-Steve

ZENITH AND PC·DOS
Dear Steve.

I have a Zenith Z-150 with which I am
pleased. J want to run a few application
programs that were written for the IBM Pc.
but they cause problems on my machine.
The trouble lies. I believe. with the dif
ferences in the DOS. but I don't know
enough to tell for sure. I have Zenith's MS
DOS 1.2 5 and 2.11 and IBM's PC-DOS 2.0
and 2.1.

If I format a disk in any DOS that is 2.0
or higher. will a disk made under another
DOS copy to my disk? An attempt to copy
(under MS-DOS 2.11) a program written for
PC-DOS 2.1 netted me extensive damage
to the data on both disks. However. I have
Word for the Zenith. and it seems to run
fine under PC-DOS 2.0 and 2.1. When I
asked Zenith about the problem. I got the
stock company answer: "PC-DOS has not

been tested. and the results are unpredict
able."

Can you shed a little unbiased light on
the possible pitfalls of using PC-DOS on
the Z-150?

ROBERT HAWKINS

Greenville, MS

Even without the details of your one
file-copying problem between MS-DOS
2./1 and PC-DOS 2.1, I would suspect a
factor other than potential incompatibili
ty between operating systems: it was
probably a onetime occurrence. I have
been using a Z-150 with a hard disk run
ning under PC-DOS 2.1 for two months
with absolutely no problems using both
copy-protected software and software
that isn't copy-protected. Files have been
exchanged between IBM PCs, Micromint
MPXs, the Z-150, and a Chameleon run
ning PC-DOS 2.0,2.1, and MS-DOS 2.11
with nary a problem. However. you could
run into a problem trying to mix MS-DOS
1.25 and DOS 2.xx disks; avoid this com
bination if you can.

There may be a small number of pro
grams (particularly games) that will not
run properly on the Z-150, but I am not
aware of any in particular. The Z-150
seems to be a very compatible PC clone,
and PC-DOS 2.1 should run fine.

One word of caution. A problem may
exist if you boot your system with one
operating system and switch disks to the
other operating system that uses a dif
ferent version of COMMAND.COM. It is
best to try to standardize on one ver
sion. -Steve

PC PROBLEMS
Dear Steve.

How can I upgrade my IBM PC to XT
compatibility? I went through a year's
worth of "Ask BYTE" and didn't find any
thing on the subject.

As hard-disk prices come down. I'd like
to install one in my Pc. Which one do you
recommend? Do you recommend an in
ternal or an external drive. and should I
get a 130-watt power supply? Also. do you
know which hard disks have tape-drive
backup capability that I can add later?

With so many advertisements. 1believe
(continued)
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ASK BYTE

Inquiry 195 for End-Users.
Inquiry 196 for DEALERS ONLY.

18-Bit
Networks

ToGo

Intercontinental Micro is shipping
solutions today for all your S-100
BUS 16-bit and PC network needs.

Our products have always featured
Direct Memory Access, Memory
Management and Vectored Priority
Interrupts to give you the fastest
networks possible, bar none.

Of course, we also offer a complete
line of 8-bit and interface/controller
products as well as the sophisticated
TurboDOSTM multiuser operating system.

For complete networking solutions
and years of experience call Inter
continental Micro today.

CPZ-186-
8MHZ 80186, 2 sync or async serial
1/0 channels, 20 parallel I/O lines,
256K RAM expandable to 1megabyte,
onboard floppy disk controller.
CPS·186·
10MHZ 80186, 4 sync or async serial
1/0 channels, 20 parallel 1/0 lines,
256K RAM expandable to 1megabyte.
CPS-16-
8MHZ 8086, 256K RAM expandable
to 1Megabyte, 2 sync or async serial
I/O channels, 20 parallel I/O lines.
LANPC-
Allows IBM PC/XTs;MPCs or compat
ibles to integrate into TurboLAN,TM
ARCneFM and S-100 BUS networks.
LANS 100·
Build Zenith Z100,TM PC and S100
networks with simple installation.

~I
....------c---~

..=. Intercontinental
_ Micro Systems
{l--

4015 Leaverton Ct., Anaheim. Co 92807.
(714) 630·0964.TELEX: 821375 SUPPORl UD

TurboOOS IS a trademark 01 Software 2000
IBM PC, and Xl are trademarks of InlemallOnal BUSiness
Machmes, TurboLAN IS a trademark of Intercontinental
MICro Systems, ARCnet IS a trademark of the DataPOInt
CorpOration, Zenith Z100 IS a trademark of the Zenith
Corporation
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the consumer is lost in this sea of infor
mation.

GLENN DAIL

Annapolis. MD

I can appreciate your confusion about
upgrading to a hard disk. Although BYTE
has not published an article specifically
on this topic. a few other publications
have. IEdito,s note: See "Four Hard
Disks for Under $/000" by Richard
Crehan in the Fall 1985 BYTE special
issue Inside the IBM PCs.1

The September 18. 1984. issue of PC
magazine has several articles reviewing
hard disks. tape backup units, and about
installing your own hard disk.

The November 1984 PC Tech Journal
reviews /0 hard disks for the PC and also
addresses the problem of power
supplies.

The March 1985 PC Tech Journal has
an article that shows how to convert a PC
into an XT.

Unfortunately, I have not evaluated any
of the hard disks, so I can't make any
specific recommendations. My own pref
erence is for an external unit with its own
power supply, unless you upgrade your
regular PC power supply to 130 watts.

Most tape units have their own inter
face cards, although a few will operate
from the floppy-disk controller. Again,
with no direct experience, I can't make
any recommendations. -Steve

MAC UPGRADE
Dear Steve,

I am a recently graduated civil engineer.
Although I don't know much about elec
tronic design, I am an avid reader of your
projects.

I bought a Macintosh in March because
I needed it for writing my thesis, but I have
since come to regret the hasty purchase.
I'm very upset that Apple demanded 5995
for the 512 K-byte upgrade.

It is my opinion that quite a number of
Mac owners would like to have the option
of upgrading the RAM chips to the 256K
bit versions on their own. I would be grate
ful if you would show the necessary modi
fications for the RAM multiplexers and any
other rewiring.

VINCENT CHEW

Bellmore, NY

"Fatten Your Mac" by Tom Lafleur and
Susan Raab in the January 1985 issue of
Dr. Dobb's Journal gives step-by-step in
structions on removing the 64K-bit chips
and replacing them with new 256K-bit
chips. Be sure to check the addendum

on page 4 of the same issue, which
discusses differences between early- and
late-model Macs. An erratum in the
March 1985 issue mentions an error in
the text that refers to pin 7 of the
memory-select IC being soldered, while
the figure shows pin 8. Pin 8 is the cor
rect one.

Back issues of Dr. Dobb's Journal can
be obtained by writing to 2464 Embar
cadero Way, Palo Alto, CA 94303. They
are $3.50 each. The one you need is #99.
-Steve

BUBBLES
Dear Steve,

The January and February 1984 issues
of BYTE featured the two-part article "Bub
bles on the 5-100 Bus" by Louis Wheeler.
It was an interesting project and I hoped
to see more on the subject of bubble
memory, particularly if someone had
adapted it to something other than the
S-IOO bus (I have an Osborne).

I would like to build this project as a
separate unit with its own power supply
to interface with my Osborne through the
RS-232C port. Would this be reasonable?
One of the really critical parts of the proj
ect is the wiring. Has anyone come up with
a PC board to simplify this problem?

JOHN T. COUGHLIN II
Westlake, OH

Building a bubble-memory board to in
terface with an RS-232C serial port is not
out of the question but could wind up be
ing quite expensive. The reason is that
the bubble-memory devices themselves
are relatively expensive and do not lend
themselves to homebrew construction
techniques. This means that you will have
to purchase a prefabricated bubble
memory board, like the one described
in the article. These boards take care of
all the critical wiring and let you supply
the interface circuitry, Again, these
boards are usually relatively expensive.

There is no technical reason why you
cannot build a bubble-memory device to
interface to your serial port. In fact.
Fujitsu America Inc. offers just such a
device, an R5-232C interface that lets you
use Fujitsu's bubble-memory plug-in
cassettes. You can get more information
about these devices from

Fujitsu America Inc.
Component Sales Division
910 Sherwood Drive-23
Lake Bluff, IL 60044
(312) 295-2610

(wntinued)





The design criteria for building your
own RS-232C bubble-memory interface
go beyond what I could describe here.
But the project will, in general, involve an
intelligent microcontroller to receive in
structions from the RS-232C port. pro
cess the instructions to determine the
direction of data transfer, and perform
the actual transfer. -Steve

ASCII CODES
Dear Steve,

I am using a daisy-wheel typewriter as
a printer for my Kaypro 10. It is the Brother

ASK BYTE

Model CE 50, and it has bidirectional
printing capabilities and a Centronics in
terface with a buffer.

I have a problem that I need some help
on. I would like to use more ASCII codes
with WordStar than were foreseen with the
version 3.3 I am running.

First. my printer has special characters
like the German umlaut. the English pound
sign. the sign for Dutch guilders. and some
special accent symbols. I can print these
from a BASIC program using a CHR$()
function (ASCII 14 to 22). I would like to
be able to print them from WordStar.

Second. I would like to be able to type
Arabic on my printer. Using WordStar. I
could enter the Arabic in the phonetic
transcription standardized by the United
States Foreign Service Institute of the
Department of State. Then I could run a
BASIC program that would translate the
data to ArabiC characters to print on my
printer (the Arabic daisy wheel fits in my
printer).

You may remember that Arabic is writ
ten from right to left. This is no problem
for my printer since I can change the print

(continued)

A PROTOTYPE FOR YOUR PROTOTYPES

METHODS BY DIGITALK. A SMALLTALK PROGRAM DEVELOPMENT ENVIRONMENT FOR
THE IBM PC. AN OBJECT·ORIENTED SPEED DEMON. AN EXCITING WAY TO PROGRAM.

Smalitalk-eO'" is a trademark of Xerox Corporation. IBM is a registered trademark of
International Business Machines Corporation. MS is a trademark of Microsoft Corporation.

Think about your problem, Browse the Methods
Smalltalk source code. Select some building
blocks like pop-up menus, windows, text-editors

, and dictionaries, Put them together, Try it.
Oops, Methods tells you something is missing.
No problem. Continue thinking, changing and
trying. Now you're prototyping! Try out new
ideas. Redefine your problem. And you don't
have to throw this prototype away. Refine it
until you like the finished product.

Methods by Digitalk A new way to develop
software for the PC. Use it for windowing,
simulation and artificial intelligence applications.
Use it by prototyping.

Methods is Smalltalk-80N language compatible.
It includes its own Smalltalk source code. You
can extend it in Smalltalk and assembly
language.

Methods operates on IBM PCs with 512K bytes
RAM using MS-DOS or PC-DOS. Color and
monochrome monitors are supported. No mouse
is required. A Smalltalk language manual and
an environment guide are included.
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Available from Digitalk for $250. Outside U.S. add $15.00 for
shipping and handling. California residents add 6% sales tax.
Visa and MasterCard accepted. Educational and Dealer
Discounts Available.

DIGITALK, INC.
5200 West Century Boulevard
Los Angeles, California 90045
(213) 645-1 082
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"Me likeHomeBase.
NcornesITom the

nextgenerationof
residentutilities."
PauIFrel:
• PhlUip 11IOII

HOMEBASE $49.95 +$5 for shipping and handling' SEND TO:
cheCk 0 'l'OneYOfderO \lISA 0 MostBlCardO ArrericanExpressO Cord.. Exp.DoIe _
Nome _

TItle _

ComponyNome _

CI1y Slote Zlp _

Address _

Home Phone ( _________ 'NorkPhone(

Amber Systems
1171 S. Saratoga-Sunnyvale Rood
San Jose. CA 95129

'Colifornla residents odd 6% sales tax. 0Jtside us. please odd $15. Checks must be on a U.s. bonk and In Us. dollors. Sony, no C.O.D. 01 purchase orders.

For dealer and site license Information. caJl408 996-1883. B

YES! Site licenses are available for companies . .. large and small. For further information on site licenses call ~99~1883.
I(QVPrOIs a frooemork 01 1<cJvpro(;orp.'Ab'd$IQf Is a trodemorIt at MlcroPI'o. Prol(ey 1$0 frOdemat\( 01 RoseSotr. RoIoclex Is a tfodeITlQr1( c:J RoloclexCorp. Lotus 1-2-31$ a II0dem0r\l: of Lotus DeveloPment Corp.



It's still a great system-in
perfect condition. But now you're
ready to make a deal on your IBM
PC orXT

Maybe your business needs
have grown, or your new appli
cation package runs too slow.

Don't dump your present IBM
system. Red River Technology has a
better offer-ATlas-a single-board
plug-in package that transforms
your IBM PC or XT into
a super-AT

ATlas isn't a semi
compatible plug-in card.
but completely trans
forms your PC or PC XT
into a 1000..i> IBM PC A'l'
compatible system.

Consider these features:
• 8 or 10 Mhz 80286

CPU. 50-100% more perfor-
mance than IBM's PC AT (switch
selectable-6, 8, or 10 Mhz)

• IEEE 802.3 standard LA1\T
option on the base board (your
choice, StarLA1\T or Ethernet)

• IBM compatible serial port
• IBM compatible parallel port
• 512K memory standard,

expandable to 1.5 megabyte without
using precious 10 expansion slots

• Three 8-bit slots, use more
of your existing add-in boards

• Five CMOS VLSI gate arrays
eliminate over 60 chips to lower
power consumption and improve
reliability

• CAD based design, highest
quality multi-layer board

• Install in 10 minutes
with nothing but a

regular screwdriver.
Red River Tech

nology has defined
state-of-the-art in board

level computers. So don't take
someone else's best offer for your

IBM PC orXT Red RiverTechnology
believes an upgrade path should
not be a dead end.

For more information on the
ATlas single-board computers, call
us today. at 817-571-5714.

Assembled and tested board:
$1795 (8 Mhz CPU) $2395 (10 Mhz CPU)

(Specify PC or Xl' version)

Kit form (includes board. 5 gate arrays.

8 Mhz 80286) $595 (8 Mhz CPU)

SPECIAL INTRODUCTORY OFFER: For a
limited time. your choice of free case OR
$150 rebate for your old motherboard.
Offer good on assembled and tested board
orders only.

Quantity discounts available. Dealer and
OEM inquiries welcome. Other unique 8088
and 80186 boards also available. Write
for details.

TEHMS, VISA. MASTEHCAHD. AMEHICAN EXPRESS.
CHECK. ~IONEY OIlDEH. 55 SHIPPING AND HANDLING
PEH OHDEIl. TEXAS RESIDENTS ADD 6% SALES TAX.

Red River Technology, Inc.

Red RiverTt"chnology. Inc.. DFW West.
4001 "V. Ai l-p0 l"l Fwy.. Suite 500.
Bedford. Texas 76021
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IBM is a ref!isWrcd t nulemark of IllLPI'Ilal ill/Uti Uusillf'ss Ma('hines Corporation. ATlas is;1 I r'ademark ofH.ed Hivcr·lel'hllolo~. 111(',
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$125
$559

.. $Call

217 Broadway, Suite 615, NY, NY 10007

HOURS 9-8 EST. MONOAY-SATUROAY
Personal Ck (2 Weeks To Clear), Cashier's Ck.
Money Order /<:cepled.

APO Orders Add 6% (minimum $7). Add J%
For Net Terms. All Returned Non-Defective
Merchandise Are Subject To A 20% Restocking
Charge, GenTech Reserves the Right to Change
Advertised Prices.

ASHTON·TATE DBASE III $379
Framework $379
HARVARD Total Proiect Mgr. . . $255
MICROPRO Wordstar Propak $265
Wordstar 2000 .. .. $259
MICRORIM R:BASE 5000 $Call
MICROSOFT Word $235
MULTIMATE $229
POWERBASE $259
SSI Wordperlect $235
SOFTWARE PUB PFS:Report. . . .$75
PFS:WriteiFileiPlan/Graph $85

GEN TECH STANDARD
384K Multifunction board $169
Hercules campa!, video card $159
Standard ASYNC/CLK $79

I""

11.1111 '

AMDEK
Video 3OOI30CW3101\ . $125N3OI155

Color 5001710. . . ... $3191$539

PRINCETON GRAPHICS Max-12E ..... S175
HX-12JHX-12EJSR-12.. . .. $469/519/599

UUME All Models $Call
ROLAND
MB-122G $155 MB-142 ... $Call
CB-141. $269 CC-141 $559

TUAN
115. $115 116..
420/L .... $Call 440.
TELEVIDEO All Models
WYSE
WY·50 .... $459 WY-350 ..... SCali
ZENITH
lVM-123A. $79 lVM-124 $Call
lVM -135. $439 lVM -136 $Call
Z-29A .... $Call Z-49. . $Call

S229
... $619

.... $Call

. ... $1099.$559 P351

. 'I I

INTERDYNE Tape Backup. . $429
IRWIN Internal Tape Backup. . . .$499
IOMEGA Bernoulli 20 MB $2399
SEAGATE 20MB Internal Kit $599
30 MB Intemal Kit $999
TANDON 20MB Kit. . . $589

TALLGRASS
TG-5025 25MB/60MB Tape. . .... $2399
TG-6180 (80 MB w/60 MB Tape) .. $5949

ARCHIVE 60 MB Tape Back Up ... $889
CORVUS
11.1 MB Omnidrive Starler Kit $1649
45 MB Omnidrive. . . $3995
Trimline Combo (TLC) $Call

HOUSTON INSTRUMENTS
PC-695 $645 DMP-41/42 . $2389
DMP-29 $1799 DMP-51/52 . $3559
DT-ll Digitizer. . . .. $879
TAXAN 710S $Call
ROLAND DXY-BOOIB8O $6991$920
SUMMAGRAPHICS SummaSketch . $Call

RAM CHIPS
64K SET .... $7.50 256K SET .... $37

call for quantity pricin9
DOUBLE -SIDED DISKETTES
3M . $27 Oysan. $30
Maxell . $25 Wabash. $19

PRINT BUFFERS
aUAORAM Microlazer
Parallel/ Parallel 16K. $139
64K $185 128K. $239
Serial/Serial. Ser/Par. Par/Ser
BK $139 64K $159
INT. STRUCT. ShuffleBuHer 32K $269
ACT Printer Optimizer $Call

SURGE PRDTECTORS
BROTHERJDYNAX EPOICURTIS All models $Call
HR-15XUHR-35. . $359/$729 NETWORX Wire TreeiPlus. .$391$55
Twinriter 5 . . $Call KENSINGTON Masterpiece $Call
HEWLETI-PACKARD Laser Jet . $Call EMERGENCY PDWER SYSTEMS
DIABLO 630 ECSlIBM. . $1779 SOLA Mini UPS $Call
EPSON DX·101SQ.2000 $Call TrippLile BC425-FC (425 Watls) . $Call
JUKI 6100/6300 . $Call SWITCHBOXES
NEC DATASPEC All configuralions ..... $Call
ELf 360. $415 2050 $669 COMPUTER ACCESSORIES
3550 $1029 8850 $1449 Oala Oirectors (All Models) $Call
UUME Sprint 114D/1155/1190 .... $Call .:mIIlmtlmmijJ--~-
SILVER REED EXP 500/550 .. $250/$419 1~1~'1I1I

~TAIR MIC,RO~IC~ Power Type ..... $415 401-781-0020
GTCO All models.. . $Call .1" :"'1 m·.
HITACHI Tiger Tablel II $Call

ENTER COMPUTER Six Shooter .. $759 800-843-4302

EPSON JX-80 Color. . . . $489
LQ-15OO $899 LX-80 $229
FX-85 $350 FX·185 $479
NEC P2IP3 Pinwriters. $525/$735
OKIDATA
192. .. .$359 ML B4P .... .. SCali
Okimate 20 . $Call Pacemark. $Call
PANASONIC KX-Pl091 . $249
STAR MICRONICS
Gemini 15X ... S345 SG·l0.
50·10/15 . . $Call SR·15 .
TOSHIBA
Pl340.

GenTech

$239

I '.,

3 COM Networking .. $Call
DCA Irmallrmaline/lrmaKey $Call
NOVELL Networking. . .$Call

ANCHOR Mark XII
HAYES •
Smartmodem 120012400 ..... $3851$625
1200B w/Smartcom II . $355
NOVATION SmartCat Plus. . . $295
PRENTICE POPCOM

Cloo/Xloo . . $249/$265
VEN·TEL PC Modem Halfcard

AST RESEARCH INC.
ADVANTAGEI (for AT) $Call
SIX PACK PLUS w/64K $219
FOUR PORT XlN . . . $Call
HERCULES Graphics Card. . .$299
Color Card (RGB/CompiPar) $155
PROMETHEUS Promodem External. $315
ORCHID PCTurbo 186 wN28K. . .. $655
PARADISE SYSTEMS Multi·Display. $195
Modular Graphics Card $269
EVEREX Graphics Edge $Call
INTEL 8087/B0287 $119/$189
ABOVE Board (PC/AT). . .$Call
QUADRAM
EXPANDED QUADBOARD w/64K .. $195
QUADMEG AT $Ca!!
SIGMA DESIGNS Color 400

IMouse $499/$575
STB SYSTEMS Graphix Plus II $239
Super Rio w/64K $279
TALL TREE JRAM-2JJ-RAM-3 $Call
TANDON TM-1OQ-2. . . $109
TEAt FD-55B $95
TECMAR Graphics Master $460
Captain w/OK $169
jrCaptain wN28K $299

IBM SYSTEM SPECIALS
PC wl256K, 2 Drives. . $1649
PC-Xl w1256K, 1 Dr &10 MB $2299
IBM AT All Models $Call
CORONA PPC-40Q-22 $1239
PPC-4oo w/l0 MB. . . .$1899

KAYPRO All Models
LEADING EDGE
Model D Monochrome 2 Dr .
NCR All Models
NEC APC·III PACKAGES
w/2 Dr, Wordstar Pro Pk, Ell
wi plotter. digitizer & AutoCAO
PANASONIC Exec Partner
WANG
PC/APC Up to 21% oH! .
OHice Assistant w/prinler .
ZENITH
ZF-171-82 (8OC88) .
ZF-158-42 (8088-2) .
ZF-241-82 (AT Compatible) .

I' :

•
••

[N ASK BYTE. Steve Ciarcia answers questions on
any area of microcomputing. Tne most representative
questions received eacn montn will be answered and
publisned. Do you nave a nagging problem? Send
your inquiry to

Ask BYTE
c/o Steve Ciarcia
POB 582
Glastonbury. CT 06033

Due to tne nign volume of inquiries. personal replies
cannot be given. All letters and pnotograpns become
tne property of Steve Ciarcia and cannot be returned.
Be sure to include 'Ask BYTE" in tne address.

Tne Ask BYTE staff includes manager Harv
Weiner and researcners Larry Bregoli. Bill Curlew.
Jeannette Dojan. Roger james. Frank Kuecnrnann.
Dick Sawyer. and Robert Stek.

10 A$ = CHR$(ASC(A$) AND &H7F)

Reversing the direction on the printer
motor is possible, but consider reversing
the order of the characters in your trans
lation program. This is pretty easy in
BASIC and you can shift the lines to the
right margin by adding spaces to fill all
lines either before or after the character
order is reversed. A Microsoft BASIC pro
gram to reverse the character order is

9 REM Get a line of text
10 LINE INPUT B$
19 REM Find out how many characters
20 X = LEN(B$)
30 C$=""
40 FOR J = 1 TO X
49 REM Read last character
50 A$ = RIGHT$(B$,1)
59 REM Skip if CR
60 IF A$=CHR$(13) GOTO 80
69 REM Add to end of new string
70 C$=C$+A$
79 REM Remove character from old string
80 B$ = LEFT$(B$,LEN(B$) - 1)
89 REM ... and do it again
90 NEXT J

direction with an optional switch.
I do hope that you can provide me with

some useful information.

ASK BYTE

CHRIS LEISS

Hilversum, The Netherlands

The line can then be right-justified by
adding spaces to the front of the string.
-Steve.

You can type characters for the ASCII
codes 14 to 22 in WordStar by using the
keystrokes Control-o to ControloW. Word
Star adds 128 to the ASCII codes for the
last letter in many words, so your BASIC
program will have to compensate. An
easy way is to run each character through
a filter to set the high bit to O. A Microsoft
BASIC statement to do this is

Inquiry 164 OVEMBER 1985 • BY T E 51



130009 19831NTERSIL Data Book ,>356p I .... $9.951

74HC HIGH SPEED CMOS

12.95

14HC2452O
74HC251 16
74HC253 16
74HC25716
74HC259 16
74HC266 14
74HC2732O
74HC280 147""'" ro
74HC366 16
74HC3671&
74HC373 m
74HCJ74 1O
74HC390 16
74HC39314
74HC533 m
74HC534 1O
74HC59516
74HC68B 1O
74HC402414
14HC4Q40 16
14HC404916
14HC40SO 16
74HC4060 16
14HC4075 14
74HC407814
14HC451116
74H(;451424
74HC453816
74HC454316

DigitalkerN

2,59

"'''''">8,
B9

27'
'59
559
259
2_59
269
269

15'
'59
269
2.69
3.19
3.59
175

'"89
B9

'"59
59

'95
'19
259
375

"''4COO 14 29 74C24D to 195

2816A 24 2048x8 16K E'PROM 350n5

14ttCOO " " 74HC139 " "'5
74HC02 " 59 74HC147 " '29
74HC03 " 89 74HCI51 " """'" " 59 74HCI53 " ''''"""'" " " 74HCI54 " 285
"HCOS " 59 74HCI57 " "74HCIO " 59 74HCISS " "74Hell " " 74HC160 " '39
14HC14 " " 74HC161 " '"74HC20 " 59 74HCI62 " '"74HC27 " 59 74HC163 " .39
"HCJO " 69 74He l 64 " '"74HCJ2 " " 74ttC165 " 2>5
74HC42 " '''' 74HCI66 " '"74HC51 " 89 74HC173 " '29
74HC58 " " 74HG174 " ''''74HG73 " " 74HC175 " ''''74HC74 " " 74HCI90 " >5,
74HCIJ " " 74HC191 " >5,
74HCI6 >5 " 74HC192 " '"14HC85 " '" 74HCI93 " '"74HC86 " 75 74HCI94 " '"74Hel07 " " 14HC195 " '"74HC109 " " 74HC221 " 295
74HCI12 " " 74HC231 " '"74HCt23 " '" 74HC24D " 229
74HC125 " '" 74HC241 ro 229
74HCI32 " >2, 74HC242 " 1>5
74liCt37 " >5' 74HC243 " '"74HCI38 " '" 74HC244 " '"
740:12 14 15 74C244 to 195
14C04 14 3~ 74C1D7 14 79 74073 to 229
74C08 14 35 74C151 16 219 74074 1O 229
14Cl0 14 35 74CI54 U 325 74C901 14 59
74C14 14 59 74C157 16 17~ 74C902 14 79
74C2tl 14 35 74CI60 16 119 74C903 14 59
,4C30 14 35 74C161 16 119 74C906 14 59
14C32 U 39 74C162 1& 119 74C907 14 89
74C47 1& 1.19 74CI63 1& 119 74C91 I 28 8,95
74C48 16 119 74CI64 14 129 lac912 28 8.95
74C73 14 69 HCI65 16 129 74C915 18 1.19
74C74 U 59 74C173 1& 89 14C911 28 895
74C85 16 139 74C114 1& 119 74C922 11 449
74C8fj 14 29 74CH5 16 119 74C923 m 495
74C89 16 ~95 74C192 16 139 74C925 16 5_95
74C90 14 109 74C193 16 139 74C926 18 595
74C93 14 109 74C195 1& 129 8OC95 16 69
7~ 14 119 74C2211& 175 8OC9116 69

[f~: ,~'!5!lIIpi!, ~!~ ,ll
:t~~: Ii :~ ~s:: 1: t~~:~: 1~
TLOll4CN t4 195 LM359N 14 119 LMI488N U 69
LM\09K 5.95 lM370N 14 495 LMI489N 14 69
LM301CN 8 39 LM373N 14 495 LMI496N U 99
LM302H 249 lM377N 14 195 LMl80SCK 9.95

t~~~ 1~ t~ 1: I~ t~::;;~:: ~~;
LM308CN 69 lM381N 14 119 LMI877N.9U 295
LMJ09I( 125 LM382N 14 149 LMI889N 18 195

t~:~ I~~ ~=3 I: I~ ~~= 14 :~

t~l~ Hi =I: :~ ~:: ~~
LMJI8C)I 159 lMJ91N80 16 119 XR22Q7 14 249
LMJI9N 149 LM392N 8 59 XR2208 16 119
LMJ.2t)K.~ 135 LM393N 8 45 XR22tt U 2.95

t~:~ i~~ LF398N 8 395 LM2877P 195

t~~~~4 1~~ ~~;: 8 ~:; ~:~ 14 2~~
LM32OJ,12 85 TL494CN 1& 279 LM2902N 14 89

t~~~:,~~ :~ ~i~P: ~~: ~~~i~ 1: ~~~
LM322N 14 149 N[54OH IC54OH, 295

t~m~ 14 4~~ NE544N I' I 95 ~~~ I: I ~~
LM32901 65 NE550A 14 19S LM3909N t 89
LM33IN 395 NE555v e 3~ LMJ914N It 239
LM3341 119 Xfl.l555 t 69 LM3915t/ 18 239
lM3351 129 LM556N I' 19

~~;r :~ ~~=:: :~~ ~:E8:: :~~
LM338K 695 LM565N 14 99 RIA''.' \8 8 19·
LMJJ<lf' 14 69 LM566CN 8 149 Rr~''j~TK 59')
It.Q4 ~ 135 lM567V 8 99 M~25t'1 14:/
Lt.Q4 12 135 NE5TON 16 295 "'E553~ 169

t5F i~~ ~~~~~~:: ~~: ~:t~~ 1~~
LM340T-I2 15 LM703CN 8 149 1'.il05A 59
LM340l-15 l'i LM710N 14 69 7'I'IlOSAH I Z<;
LM340T?4 n lMI11N 14 79 ICL8038 I( 395
LF347N 14 149 LM123N 14 49 LM130AQr. 8 119

t~}5~~ 1: 4~i ~~i~~:: 1:~ ~EfOON :: ~ ~
LF35JN 8 89 LM741CN B J~ 76471 Zt 395

30003 1982Nat,linearDataBookl1952pQsI .$11.95

~DT1050-__....-.. _
I..,....clra/l$1l'*J rtt 1~Dl1050,5astJrllla!'·DlGllAl.KER~,lencoClea.... !h 137sepalale
,lndu'>('I,JIW("1ls 2' t:S and511'lerelll.,.~pauralt('J'ls Ihe"""'ll~analO11eSnavebeel1

>«n<'(lO,s,-,e!t',lOlJ,es'ieSm.J.'~'lposSJbleroOoJtPul"ngJPwora5orworltsconc<ltenalell

'lilU lJ/1'~>5 or ~n '>ffittnces Ihe· -.oce- OUlput 01111e 011050 'S a ntlJ~ly 'nlelltg.tJle male
,(It{P I1Ie DT105ll CllISIstilt I ~. Prtc:eutr ClM~. M:cs.tlG4 140 ""I Md!lllr III s,na IIllb
MM52164SSA11M MM52164SSR212",.~I'" WIth I Multr Wilrd 1lIIIlllli rtCo_ndn Khullbc
illllrIlII flIlIIe appIlCII"~ $lIHI

Dn 050 Digitalker'" $29.95 ea.
MM54104 Processor Chip $12.95 ea.
OT1 057 -ElPlllistM0T10s0~..,lrIlll131"_260IIOI'ILIJIc!2 AOM5IlIdSfIICL

Part No. Dn 057 $21.95 ea.

Features • On-board Address/Data latches· Auto-Timed Byte Wnte (on
ch,p tome.) • 5Y EraselWrite/Read • Optronal Hl'iilh Voltage Erase/Program
(l2Y·22V) • Power Up/Down Wrrte Pt"otechon • Auto E••se before Write
The 2816A IS an Ideal non'o'Olalole memory provl(llng In-system alleratlllily
..... th the same ease and wrlh the same lealures as 2Kx8 Stallc RAMs

IWtNl ,. f__ I'nu

FE02020 40 4D1grllClJDtsplaytor721111\&721tMlPl. 1495
F'E02OJO 40 3'1 D1g'1 LCO Oosolav tor 7106t7116 1495
1045f'1 28 CMOSf'retl$lllll T.mer 1495
7Q45fVIKJI 28 ~hChrpXTl(EvalualoonMJ 1995
7l06CPL 40 3', (),q'1 AiD (LCOOrII'e) 1049
7106EV'1<Il 40 IC_CHc~lll!li1rd,OowlaYIEvaluarlOnKir) 4695
7107CPI. 40 3'1 O!!lIIAlO ILEDOr'l'ej 1095
7107EV1l<l1 40 IC,ClrcuIlBoard,o.slllavIEvalwllOnl<l1l 4695
1116CI'I. '0 3'10'9.tAIDLCDOtsHLO 1095
120tlUS LowBane"lVoIllnalCJlor 225
1205IPG 2( CMOS LED S10(lw.11chn.mer 1495
7205t:VIKol 2' Sll)pwalchChlO, XlL1EvailiailoriKolI 16.95
1?Cl6CJ?E 16 bleGenera!()r 495
7206CEVIM 1& bleGeneralOlChrp,XTL(Evallla!l()I1l<ll1 795
7201ArPO "Os£lllalorCoolr~ler 595
1207AEV'KII 14 FreQCoorHerC/ltpXIL(Evaju,;IIOOl<lU 849
72111P1. 40 4Dog.1LCOOtspiayDeaxleriDrivermLcomp;l~bIel 795
721 lAMP\. ~ 4 Dlg'l LCD [)splay Decoder/DII",:,r IMOCIotHOC ComPilI) 895
I~I5IPG 2' 4 Func CMOS StoowalChCKT 1695
1215EVll<Jl 2( 4FuncSloowalChChopXTLIE...-,ljIJilIIl)lll<JI) 1949
nl6AlJ 1I 8 D1g.11lnrvCounlefCA 3149
7216011'1 1I 800g11Freq(;ooeterCC 2149
nl7\JI 1I 4 [hgot LEO 1Ip'Oowll Cculler CA 1095
7217AJI'I 11 4 D1g.1LEO IJpiU(IwnCounlelCC 995
72241PL 40 LC0411[hgl1l1pCoonterOAl 1095
7226A[VKil 40 5 Funcloon Cor.Jhler ClIlP XlLIE-aIu,;!IOOMI 9995

21C14 (200os) CMOS SRAM .99 6264LP-15 (l5Ons) LP SRAM 7.49
CMOS USES lESS POWER

MC146818 REAL TIME CLOCK & RAM 7.9527C16 145Ons) CMOS EPROM 9.95

4164N-200 9/9.95
.27128-25 (2500s) EPROM 5.95

(DRAM)
41256-150 6.49l15OnslOAAM

6116P-4 1200nsl SRAM 3.49 68764 12.95(45Ons) 25VEPROM

6116LP-4 1200nsl LPSRAM 3.69 68766 (35Onsl 25V EPROM 14.95

•
MICROPROCESSOR CHIPS

PlrlNoPlrUo ,. f_I"n
0765AC ~ Floppyo.skCo!unll1er 1695

1\03
:~

1074xl 13OOns)
4027 ~CJ<Ib.l 12.501lsl03242 ~ Md'Mulllp!exer&Retresi!Coonler 795 4116N15 " If,j~4'1 l150nsl '"TMS5tlOl ~ 5ynchronoosOalillnlertacelSiFIC) 1495 41161'20 " If,.,"4<11200nsl

--Z80. Z80A. Z808. Z8OO0 SERIES-- 4116N25 " 11 Jh~<l '25Onsl,.,
~ CPUII,lKJil8()toj1f18OCJ25MHl 275 41{,4'" 150 " &SS3l,,1 '''''',

lBO-CIC ~ COUnlerT,"...... ClrWI 30' 1164"1200 " 1;5'»)1;.' 1,IJOnsI
180-DART ~ OuaJA,ynr.n'r>r>OUsAeclians '"

"'~5?61 " 1024,1 "",",
~'I,lS<'&, " 70411,' ."",IhiJ·DM.A '" o.retl~ . (KyAcassClICUI1 1249
1J'A~?lO " 4(1%.' ,?~ISO-PI( ~ ~,. IJlpler1aceCon1Joller 295 "''''528(' !1 4lJ9(j~ I Xll)Js'J071110-51010 ~ ",~ ,1.C8andRxC8BonaedJ 1149 I.'MS;><l.'l " $192'1 ,X

180S1 ,
~ ", -,DIABI 11 4~ '" " 16311J,' '" '''V)nlvRe<r

1~0510 2 ~ "" ,Q1 ....kSSYNCBI 1149 41l~ISO " 262144.1
IBO-SH g ~ 5er. 1149 41256200 " ~H1~:lg~<'aoA ~ Cf'UIM!n~8UN4Hl8OC-114MIil 295 4128 "lBOA-CTC ~ Coo"ter r,mer Clrcurt 395 STAnC RAMS

'"lBOA-DART ~ Dl..a A'~mhrono<JS Aecflrolns 995 2101 !1 256x4 145Ons) 8101
180A-DMA .. Oor~'(1 Mt;'T1ory Access CIrculi 12.95 2102 " 1024~I (35Ons) 89

2102-2l " 1024Xl 125Ons)LP (91l0;» '"180APlO ~ Par"l,eIIIDlnler1aceConl'~Ie' 395 2111 " 256x4 (45Ons) 8111 '"180ASlOIO .. Slmal ,10 rTxC8ano A~CB Bon<lel!1 1195 2112 " 256~4 145Ons1MOS 249
lBOA-SIO'i .. 5ena, 1.'0 Ilacks OTABI 1195 2114N " 1024x4 (45Ons) '29 8199518OA-Sl0i2 .. Ser'a' liD ILilCksSYNC81 1195 2114N-L " l024~4 145Ons)LP 155-8/1295
lBOA-Sl019 ~ ')""",1'0 1195 2114N-2 " 1024~4 (2«lnS! 139-811095
'BOO ~ I'lJIMK38l:lON61bMfu 895 2t14N-2L 11 1024x4 j2«lns)LP 169-8/1349
1800-eJC ~ 'll'll,nlelClIcull 1195 2147HN 11 ""'.. (71)lsJ ."Z8OB-DARl .. .. A!.iO(;laonousRecilans "" 2148HN " 1024~4 170nsl <95
180lH10 ~ ~,. 1011"rt.KeContr~pr 1095 ''''''''5 " 1024~4 145Ons) 395

---6500/6800/68000 SERIES--- IMS4Ol.47-45 " 1024x4 ,45Ons) '"5101 !1 "'.. 4SOnslCMOS 295'\<J2 ~ W'lI v.m CJocI< 11M!il, ." """"7 11 ."',.. (4SOns) 4044 ."'502A ~ '-'PU .... mClock (2MH1, 529 HM6116P-2 " ""'., (l2OnsICMOS ."'\<J2' ~ Mpu""l/lCl(JcI<IJMHlI 7" HM61t61.P·2 " ""'., lI2OnslLP(),()5 '"6520 ~ I\'Ilohera11nlerACaoIer 275 H....6116P·3 " ""'" IISOnslCMOS 375
6522 ~ \le,~.I'ielnle' ACaoI('l <95 HM6116LP·3 " ""'., (ISOns) LP CMOS 395
6551 ~ AlV"l: Comm Inlell¥.,AO.tPl 695 HM61 16P 4 " 2048x8 (2OOnsICMOS 30'
"'" ~ MPU 'OS HM61161.P4 " ""'., (2OOnslLPCMQS 369

"'" ~ W"'I .. tnCIoc~andflAM 59, HM62t4PI2 ~ 8192~8 (12Ons)Ct.AOS 725
HM6264LP·12 ~ 8192xB (l2OnsILPCM05 795

"'" ~ CPU 88<llllnChlpOSClllalon 695 HM6;>64P15 ~ 8192~8 (I5QnS)CMDS 695
68"" ~ CPU II 6'1 IExlernal CkXk'l19l '" HM62t4LP·15 ~ 8192x8 (ISOnS) LP CMOS '"55"'" ~ CPU-8-BIIIExl CIOCklllQ12MHl 1149 27lSOO " 256xl (8Qn,ILP 395
55>0 " 12B,8St,IIICflAM 275 7489 " 16~4 (5!K1,13101 2.25
68610 " ·?~,II SI~l'C flAM r2MHli ,9> 74C921 " 256x4 I 595
68" ~ ~r,phera.I"lcrAllapt(MC68201 '" 74C930 " 1024xI ", 595

""" ~ ~r.pherallnlerlaceAllapler r2MHzI <9, 745189 " \6x4 295
68'5 ~ CflTConln:lIIerICflTCI 995 745289 " 16~4 , 295
....5 ~ ~RT ConlroHer (eRTC) 2MHl 1495 82510 " 1024xl , 193415) 395
6850 " AsyOChrooousComm Mapler 295 ''''5 " 16x4 114S289) 2"
6860 " 06OClbos Dog'1J1 MODEM 695 PROMS/EPROMS

3."68000., ~ MPU 16-BotJ8MHz! 1995 1702A " "'., ",lSI

68"" ~ GeoeralPurcoselr11Aoapler 995 TMS2516 " ""'" 145Qn,1 '95",6> ~ EnhancedProg Comm lnleflJte.2661J 8 'l~ TMS2:>32 .. 4096x8 ,45Ons) ,.,
TMS2'" ~ 8192.<8 "',", 1095---8000/8lI000 SERIES --- 2708 " 1024x8 ,4~~, 395

803' ~ ConuOiQr,enledCPUw'RAM& [ 1;9J IMS2716 " ""'" 4SOnSl3 >'lll!age 795
8035 ~ MPU-8-a.1 '95 2716 " 2048~8 ,."'" 3"
8OJ9 ~ CPU-Sql CtlfpBa.11128tlts flAMI '95 27CI6 " 2048~8 CMOS '95.,., .. CPU - 8-a.lNMOS 1295 2116-1 " 2048~8 (3SOns '95
8073N ~ CPUw'B.wcMouo1nIPfpreler 2995 27160-5 .. 2048x8 1;,5Or>'1 375
8OBOA ~ CPU 395 2732 .. 4096x8 (45Qnsl <25

2732A-2O .. 4096x8 12Ol)lsl21V 995BOB" '" CPU 395 2732A·25 " 4096x8 (25Ons)21V 595808SA-2 ~ CPU 8B.1NCholnncIISMH/1 1095 2732A-45 " 4096x8 b45OnSI21V '"8085-2 ~ CPU 16-b118MHl 1995

" " 4096x8 MaS \195B087 .. ArllhrnCl.cf'rocesSOl I'iMHll 11900

" 4096x8 (3OOnSI21V{CM051 2295
8087-2 .. ArllhmehcProcesSOl 18MHli 12500 ~ 8192~8 (200ns\21V 695

"'" '0 CPU8'\6-ij'1 1495 ~ 8192x8 1250nSI21V 509
8116 " OUJI!lauaRaleGenerJl()r 9<, ~ B192x8 125Onsj125V 595
815~ .. HMOS flAM liOP\:l<l,r,mer <95 ~ 8192x8 t4SOnsl21V '958>5, ~ flAM .. lh 110 Port and r,mer 595 ~ 8192x8 MOS21V "95
'202 ~ 1,"01" RAM Controller 1995 Z8 16,384~8 12~,sll281<2lV 595
8203 .. Mi( [lyr1am" flAM CMtr~ler 3995 ~ 16,384~8 (2SOnSI 1281< 12 5V 795

21256-25 ~ 32768~B 125Or1S,2 rl4VI "958205 " H SotW l'ol"t 8 B,n.vyOe<:ooer m
6876' " 8192.<8 14sonsJ '~ 12958212 " ~ {J.111lP\JI'OutPul (14\4121 225 68766 " 8192.8 13SOns,25V .."8224 " OC.Genefillor'Or/Ytl 2" 745188 " "" PROM JC 163.10 11 >7,

827' ~ JysCoroI'8usOr'WlI74S4Z8, 395 745287 " ,"'. PROM lS 16301·11 >7,
8nn ~ H.ghl'ert PrOt,l OMAConI (5M1l11 >295 745288 " 32x8 PROM 1516331-11 '"82" ~ SyslcmConII0lIer(14::i4381 '95 745387 " 256x4 PROMOC 16300-11 '95
8243 " Ohpandi'f1or4~5e'oes 395 145471 ro 256~8 PROM 15 16JW.l) '95
8210A ~ A,y"l: Comm ElerTlenl 995 745472 " 512x8 PAOMTS 1634g.11 <95
82500 ~ AU IIBMPCor Xl SoltwareCon1pal'!lle! 1095 745473 " 512~8

~~ ~5C (b6J:~b&.1 '95
8251 ~ f'r0lJ COmm IIDIUSARII 325 745474 " 512~8 <95
8251A ~ Pr09 Comm InlerlilCe(USARII 30' 745475 " 512_8 PAQMDC 163401 <95

745476 " 1024x4 PAOM1S 69587,3~ " 1'109 Inlervallime, '" 745478 " 1024x8 F'OOMTS 9958254 " PrOlJr~mmablelnlerval r,mer 1349 745570 " 512x4 rnOMOC 16305) 2958255 ~ f'r09 ~"pheraIIIO(PP11 ]% 745511 " 512x4 PROM IS 16306) 295
8255A-5 " PrOc;J l'\mpherolIII01PP,15MHT <2, 745572 " 1024x4

~~~lk~fj7) '9582515 ~ f'r09 DMAConlrol~r 595 745573 " l024x4 <95
8259 ~ PrOlJ InlerrUPlConlr~ 595 82523 " 32x8 PROMOC 121518) 295
82595 ~ PrOl,llnterrUPlControiler 595 825115 " 512_8 PROM lS (275151 '"8212 '" S<;elllbleQeos,tyFloOOYOoskConl 1695 825123 " 32_8 PflOMlS(27S19) 2"
8274 ~ Mulb-Protocol 5enal Coni 172011 1495 "",. " 256~4 PROM DC (27S2O) 2"
8215 ~ PrOl,lCATConlroiler "95 825129 " ,"'. PROM TS 127521) 295

82" ~ Pr.... KevbOararOrspidylnler1ate 5" 82$'39 " 512~4

~~f~1£kl1
395

825185 " ""'.. '"82795 ~ Prog~a/Otspbylntl'riace 595 825191 " ""'., (eonS) "95"" ro DctallatCh 5" OM87S181N " 1024x8 PROM IS 18251811 '""6' " Clock GeneralnrlOrM!l ", DATA II; UISITION82" m Oc~Busbn~ '",,.7 ro OttaIBuslranscerver.lnwrledl 5" ver1er-.-5Vlo-<.!'J 295
82" m Bus ConlJoiler >395 1495
8289 ro 8usArllller 2'95 '95
8741 ~ 8 a.I 1In1~ f!er.phefallnlertace 1995 349

'"8748 ~ HMOS EPAQM Mf'lJ 19.95
'"8/49 ~ MPU8-BlIIEPROM~SJOO~8049) 1995 1495

8751 ~ Cl'Uw/4Kx8EPAOMt 128x8RAM 3995 9.49
8155 ~ 16K EPROM WIth 110 1995 "5."" " H,~h InJeglallon 1611<1 MPU 199~ '"eo,,,

" H'9hlnl~ra 16a.1MPUr8B.tl1ltaHus) 1'+'1' 225
80287 ~ ~umerlC Proussor Exl 19500 '95
----SPECiAL FUNCTION---- D'A Con~ (1O'\t Lin.) '"Con~ Mrnl Comp (0 05%1 7 95
MCJ"" " FNxlpyO!skReaaAmpSystem <95 ConvMlCro Comp (02O'lll1 695
MM532IN " TVCameraSyncGeneralor '95 Conv (020% lin I 595
M.'.4:il1167AN " M1cropfocessor ReallimeClocI< 895 ConvlO2lJIlo!uI1i 695
M'-tS8I74AN " Mlcfo Compal,l>ie rwneCiock 8.95 OAConv (05% LIIl I ""M""""'-' • PrOl,l OsoJl,jlOfJ1JrvlOer (Wtll '" O,AConv 10% lin) >3"
MM5369EST • PrOt,lOsoIIalof>'Orllder{1lntll '95 <JAR' <25
MCI4681a " Real-Time Clock Plus RAM 795 JOKBaud UARl(lRl602l 395

". • WillWl1p
SIlCkets

IGllldl level #J

low Profile flinJ Sockets
SllldertlillGoldlSllndlrd hr1 ~I. ,., ". lOll·..

I'IrtJlI. ..• 10-GG 1000·UlI 8pm'NN 55 ., " HelderPlugslGllldl""N. ,., ". 101l'1III 8plnSG 39 35 39 \OpHIWI! 69 65 59 ""N.
" ". 101l-..

8 prn LP >5 .. 7J 14pmSG " " 39 141lH'WW 75 69 65
14pmHP 65 59 5514pmLP >7 " .. \6pmSG " " " 16pmWW 79 72 65

16 ptII lP " >7 " 18 pm SG 65 59 " 18pmWW 95 85 75 16 PHI HP 69 65 59
18 ptII lP ,. 2' 23 20 pm SG 75 65 " 2OpmWWll9 '''' 95 24pt11HP 115 " 89
20pIIlLP 39 27 25 ",.,SG " 69 65 22pm'NNI29 '" ,'" Helder Covers22l111lLP 3> ,. ,. 74 l111lSG " 69 65 24pmWl!I35 '" ''''24p111lP 3J 39 28 ,.,.,SG " 85 75 28pmWW169 '" '" 14 pili HC " >3 "28ll11llP '" 37 35 36p111SG 125 '" OJ 36 pm WN 189 '" 16' 16pmH(; " >7 ,-
40 llIIl LP " " " 40pIIISG 139 '" '" 40 pili WW229 '95 '" 24 oon HC 29 25 "
$10 Minimum o.der-US. Funds Onty CAResidenls:Add6'IJ~S.IesT... SpecSheel:$- 30Ceach
Shipping: Add 5~plus $1.50 Insurance Send 51 Postage for FREE '986 Jam&CO Ca,a/og Prices Subject 10 Change

Send SUJmped, HIf-.dd",$$4Kf envelope 10 teCft~. Moortt/'y Sa,., Flyer - FREE!

rIM-a-stX--er-==ca=~--'" J!lMWE& I VISA' I
'/ A7 13.:<Ii.;t.]~It~iI

1355 SHOREWAY ROAD, BELMONT, CA 94002
11/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

P~rl No

::,N7400t~ " 29 SN741~9N " I'j'
SN7401N " ", SN1414N " )g SN741tiON " ,',
SN7402N " n SN741~ " " SN741filN " \',
SN/4OJN " 19 SN74/bN " " SN7416JN " I"~
SN74G4N " " 91/4/",., " <95 SN74163N " \',
SN740SN " " 'lN/48ON " " SN/4164N " "SN7406N " " SN7482N " '" SN74165N " ,,<
SN740lN " " SN74f1.1'< " '" SN74166N " '"SN74"ilN " 29 SN74"/ " 59 SN74167N " ?'j',
SN74O'l'J " " SNT4".'1 " " SN74tlON " '"SNT410N " 29 SN!4~-Jt/ " '29 SN74172N " 4'j',
SN/411N " " SN74'1 ,~

" " SN74173N " '5
SN741ZN " " SN/4'lltj " " SN74174N " '"SN7413N " )g SN74Y2N " " SNT41nN " '"SN7414N " " SN74y:m " " SN7417&N " "SN7416N "

., SN74[14N " 89 SN/4177N " "SN741m " 59 SN74!lJtI " " SN7417'lN " '"SN7420N " " SN74!l6N " " SN7418(lO " 69
SN7421N " 59 SN74'llN " 325 51"/4\8110 " >95
5N1422N " " 5N741OQN " '95 SN74182N " >05
SNf423N " 69 SN74\0'iN " \1'1 SN74184N " 229
SN7425N " " "N74 t OlN " " SN74185N " 229
SN742{)N " 39 SN/41Ll'lN " 3'1 SN74190N " 69
SN7421N " 29 ~N741 IbN " 14')

SN74191N " 69
SN7428N " 59 ~N741.'IN " .

SN74192N " 69SoN!4!.N " "SN7430N " 35
,~14!. ."1 "

SN/4193N " 69
SN7432N " 39 SoN14!,',N " .. SN74194N " 69
SN74JJN " " SN74121iN " " SN7419SN " "SN7437N " 29 $N741;>'" " '" SN/4196N " 75
SN7438N " " SNT4132N "

;q SN74197N " 75
SN7439N " " SN,413fN " 69 SN7419/1t1 " '"SN744(.fl " " SN74141'1 " .', SNT4199t1 " '"SN7441N " 89 $N74142N " 395 SN74??!N " '"SN7442N " " $N74143N " 395 SN742~IN " "SN7443N " >25 SN74144N " 395 SN7427JN m '95
SN7444N " >25 SN74145/'J " 65 SN7427bN m '"SN7445N " 69 SN74147N " >2, SN7421llN " "SN7446N " 75 $N74148N " 89 SN74283N " >3,
SN7447N " 75 SN74150N " '" SN74284N " ",
SN7448N " 75 SN741~IN " " SN74285N " 295
SN745o\N " " $N74\52N " " SN74365N " '"SN7459N " 35 SN74\53N " '" SN74366N " '"SN7460N " 39 SN7415o\N " '" SN74367N " "SN7470N " 39 SN74155N " " SN74J6BN " "5rmnN " 39 SN74156N " 59 SN74390N " '"SN7473N " " SN741~7N " " $N74393N " '"
74lSOO " 29 74LS244 m '29
74LSOl " 29 74LS245 m '"74LS02 " 35 74L5132 " 65 74LS251 " 59
74LSOJ " 29 74L5133 " 59 74LS253 " 59
74LS04 " 39 74LSI36 " 39 74LS257 " 59
74LS05 " 35 74L5138 " 59 74LS2~ " 59
74LS06 " '" 74LS139 " 59 74LS2£O " 59
74lS07 " " 74LS14~ " 1.19 74LS2W " "74LS08 " 35 74LSI47 " 195 74lS273 m '"74LS09 " 35 74LS\48 " 179 74lS279 " .,
74LSIO " 35 74LS\51 " 59 74LS280 " '9574L511 " 35 74LSI~3 " 59 74L5299 m 295
74LS14 " 59 74lS154 " '" 74L5322 m 3_95
14LS2O " 29 7415155 " 69 74LS323 ro 395
74LS21 " 35 74LSI56 " 69 74L$347 " "741526 " 29 74LSI~7 " 69 74L5353 " ""74LS27 " 35 14LS1:ill " 59 74LSJ64 " >95
74L528 " 39 74LSISC " 69 74LSJ65 " "74lSJO " " 14L5161 " 69 7"-5366 "

.,
7"-,,, .. )g 74LSI62 " 69 74LS367 " "14lS37 " 35 74LSI63 " 69 74LS368 " .,
7"-S38 " 39 74L5164 .. ., 14L5373 m '"74LS42 " ., 74LSI65 "

., 74LS374 " '"74LS47 "
.,

14lS161l " '" 74L5375 " 69
74LS51 " 29 7415169 " '" 74LS366 " 39
74L57J " 39 74LS170 " '" 74LS393 " '"14lS74 " " 74LSH3 " 69 74lS399 " '"14LS75 " " 74LSH4 " '" 74LS490 " '95
74LS76 " 3' 14LS\75 " 69 74LS533 ro >95
74lS85 " " 74LS181 "

1>, 14LS534 " 195
74LS86 " 39 14LSI90 " 79 74LS540 " '"74LS90 " 55 74LS\91 " 89 74LS5o\1 ro '"74LS92 " 55 74LS192 " 79 74LS640 ro 1>,
14LS93 " 59 74LSI93 " " 14LS641 m 2"74LS96 " " 74LSI94 " 69 74LS644 " '"74LS107 " 39 1415195 " 59 74LS645 ro 2"74LSt()9 " 39 14LSI96 "

., 74LS670 " '"74LS112 " '5 14LSl97 .. 89 74LS688 " 295
T4LS122 " " 74LS221 " "" 81LS95 ro 14'1
14LSI23 " 79 14L$24( ro '''' 81lS9( " '"74LSI25 " 59 74L$241 ro '" 81lS91 ~ '"74LS126 " 59 74LS243 " '''' 81LS98 ~ '"
"SOO " J5 , . I 745241 m '""502 " 35 745242 " 1>,
"SO< " " 74S132 " >8, 145244 m '""505 " " 74$133 " " 745251 " """" " " 745135 "

., 745253 " ""509 " 39 745136 " 139 745257 " "74510 " 35 745138 " " 745258 " "74511 " 35 745139 16 " 745273 " n9
74515 " J5 745140 " 69 745280 .. >8,
74520 " 35 7451~I " 99 745287' " >7,
74$22 " J5 /45153 " " 745285' " >7,
74530 " 35 145157 " " 745299 ro 595
7OSJ' " " 145158 " 99 745373 ro 2"
7OSJ7 .. " 745160 " 229 745374 " '""S38 .. ., 745169 " '29 745381' " '"74$€4 .. 39 745174 " '''' 7450471· ro <95

"S" " " 14$175 " '''' 745472· " <95
14574 " 55 74$188· " '" 745473' " '95
74585 " '" 745194 " '" 745570· " 295

""" .. " 74$1!r.) " '" 745511' " 295
745112 " 55 745196 " '" 74$572' " ."745124 " 275 745240 " '95 745573' " '95

74ALSOO 59 74ALSIJ8 " >25
74ALS02 59 74AL5240 " 225
74ALS04 59 14ALS244 " 225
74ALS08 59 74ALS245 m '59
74AL510 59 74Al5373 " 259
74ALSJO 59 74AL5374 " 259

74Foo " 69 74F240 " 375
14F02 " 75 74F244 " 349
74FG4 " " "'" 115 74F2~ " >7,
74FOll .. 75 74Fl09 95 74F251 " >7,
74fl0 " 75 74f138 '''' 74F280 "

>8,
74F2O " 69 74FI39 '" 74F373 ro ..,"n, .. " 74F157 '69 74F374 " '59
741'74 " 85 741'158 '69 74F379 " '"
"""'" " 29 W4!Jrul .,

e."OJ " ""'''''' .. 39 .. 69 "''5'X> "
, ,

C04002 " 29 """" ""\<J7 " II'!

"""" " 69 C04().l2 " '" a""" " "aJ4007 " 29 C04().l3 " 79 C0451f "CD''''' " 89 C04Q44 " " C04511 " "CD''''' " 59 C04Q46 " " C0451;> " 85
C04010 "

., C04G41 " 89 C04514 " '"C04J15 " '"C040\1 " 29 C04().l8 " 59 C04516 " 89
C04012 " 29 C04049 " 3' C04518 " "C040H " 39 C040SO " 3' CO,1',19 " 59
CD4014 " " C04051 " " C04~;>O " 89
CD4015 " 3' CD''''' " 89 Cll4',22 " >8,
CD4016 "

., CD'''' " " C04~X " 11'J

C[I4017 " " CD'" " 295 C04~28 " '"C04~29 " ''''CD4018 " 79 """" " 395
C04',31 " 89

CD4019 "
., """'" " 89

CD45Jtl " '"""02" " 75 "".. .. '5 "",., .. '""""" " 75 Cl)4(J68 " 39 C04'-4j " '"=2 " 75 CD"'" " 35
"""3 " <95

C04023 .. 29 C[I4070 " " CD''''' " 7'1'
C04024 .. 69 CoaD71 " 39 C04'>83 " '"C04025 " 29

CD40n .. 29 co",. " 5'>
C040lti " >5, C04073 " " ""551 " >3,

CD4075 " 39
C04027 " " C040lf, " "

COHn " '"C04028 " '" C04071 .. J5 C04124 " '"C04029 " i9 G04D'S " " MC14410 " 895

""039 " 39 L1l4081 " 39 MCI4411 " 119~

CD4093 " " MC14412 " 795
CD4OJ4 " >7,

C041)94 " "5 M(144)) " 1/95
CD""5 " 79 C04Q9b " '95 MC144'JoOf' " '95
C04040 " 75 CD4099 " >8' MC14577 " '"
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DISK DRIVES

IBM PCXT Equivalent
130 Watt Power Supply

UPGRADE YOUR PC!

LLLl..1.J UllllIllllQ 1\

IBM PC/XT Compatible
Keyboard

.>=- ..........,...,

~--~-::--
11 Chip - 15 Minutes I

IBM-5151 (EquivalenlloKeylronlcs"'515t)••••• $129.95

• Input: 110V @60Hz· Output: +5VDC @15A, -5VDC@
0.5A, +12VDC@4.2A,-12VDC@a.5A· Plug compatible
connectors· Rts into IBM PC . weight: 6 Ibs.

IBM-PS $119.95

Prometheus Modems
The ProModem 12008/BS is a 1200/300 baud modem
card which plugs into IBM PC and Xl Provides a third
serial Comport, Two versions available: 1200B (without
software) and 12008S (with software), The PM1200BS
is supplied with powerful MITE communications software
from Mycroft labs.
PM1200B (w~houtSoftware) $239.95
PM1200BS (w~h MITE Software) $274.95

Additional Add-Ons Available!

Erases all EPROMs. Erases up to 8 chips within 21 minutes (1 chip
in 15 minutes). Maintainsconstanl exposure distance of one inch.
Special conductive foam liner eliminates static build-up. Buill-in
safely lock to prevent UV exposure. Compact - only 9.00"l x
3.70'W x 2.60"H. Complete with holding tray lor 8 chips.

DE-4. UV-EPROM Eraser•.•..• $74.95
UVS-11 EL Replacement Bulb $16.95

Documentation
Included

RFD480 (Remex 5~· OS full-hI) $ 79.95
FD55B (Teac 5~" OS half-hI) $119.95
SA455 (Shugart 5~· OS half-hI.) $109.95
TM100-2 (Tandon 5~" OS full-ht.) $129.95

5'14" DISK DRIVE ENCLOSURES
Complete with power supply, switch, power cord,

fuseholder and connectors
(Houses 1 lUll-hI. 5\0· ftoppv drive) •• $ 69.95

~~~~~r~:~-~~~;I)•••••••• $ 79.95
~m!ml~HO~"~~~S1 hard drive)••••••••• $219.95

MEMORY EXPANSION KITS
IBM PC, PC XT and Compatibles

The IBM64K Kit will increase memory in 64K byte inCrements. The Krt is simple
to In,taJI- just insert the 9 - 64K RAM chips in the provided sockets arid set
the 2 groups of SWItCheS. Conversion documentation included

IBM64K (Nine 200ns 64K RAMs). . $9.95

IBM PC AT

$19,95 .11101:32...
S1995 JMG.""
5199'5 JMGonea

$1995 .... GS1.JA $i9ii

... ..JE883 (PIS Buller) .

Appiesurance Diagnostic Disk Controller Card
Prevents Crash••! For Apple II, 11+ and lie'
TheJE877 serves as a diagnost'c tool. an assufancelma,ntenance tool anda dual
d'sk drive contro/le.r The JE677 will verify and check the operat,ng hardware of
your sysTe/Tl each lime ypo lurn on ypor Apple II. 11+ or l/e· Tesl )'O"r RAM, ROM
CPU, and disk dnves.Diagnoslic roulinesmay be cancelled at the louch ola key
Complete wilh instructions. Key (a.b)

JE877 (ORV-1/Applesurance II) 569.95

Parallel Printer Card
For Apple II, 11+ and lie'

TtIe JE8S0 PI',nter InTerface board is an ,ntellogenl ,nterlace 10 mosl 01 Today's
popular dol·matn~ graphICs pnnTers The JE880 IS lullV compallb!e Wllh Apple CP/M,
Apple Pascal tor FORTRAN). and mOSI otne, operating syslems and software
PIIckages available br APOIe II, h and l/e· The JE880 's sn,pped conligured lor Tne
CentronICS standar.d and can be <e-conbgured lor other standards 01 necessary
ActvancedteldprinbngleaTures,nclu<le ondeo screen echo ON or OFF. auTO/d,sabie
~neleedallercarroagereturn.setldea/the6thbolo'theoutputdata.setleftma/g,n

and more' Complete WIth instrllCtJOns Key ta.bl

JE880 (PRT-1). .. . . . ... $59.95
Parallel/Serial Buffer Card

For Apple II, 11+ and lie'
The JE883 prOVIdes the user wiTh up 10 64K 01 add'Tional or bullered memory 118 pages
of Inlormation) Using lhe parallel jumper cable supplied. the JE863 Wlilallach lothe
JE880 (above) Parallel Card needed Ioroperalion The JE883 inciudesa sTandllfd
parallel input with bolh parallel and seflal (RS232) butte/ed outpuls W,'h lhese
tealuresypo may access and but!er In/ormaToon 10 lYoQ types 01 prinlers (one serial.
one parallel) simuMneously, Complete WlIn InstrUClions Key (a,b)

Five~y 128K RAM Card R;4/11
Software Programs! For Apple II, 11+ and lIe* DiSk!

The JE868 's fuflClionally compat,b!e WITh the Apple II language card and can De
ut,h~ed WITh all solTware that can be used WITh a standard 16K card Tile JE868
reaUlfes no mod,fications 10 your Apple compuler Five key software prog/ams ale
oneluded MemofY Managemenl SVS18m, uIII'tieS, d18gnoshCs, demos, and RAM d'sk
emulators lor OOS3.3, CPIt.1 and AIlPIe PaIC8I Also leaTuresOOS relocator COmplete
WlThinstrucTJOnsKey-(a.b)

JE868 (Expand-A-RAM) $119.95

JE664 EPROM PROGRAMMER 8K TO 64K EPROMS

~:~~,~ .. ,

OPERATION: The JE670 Oafl(l Programmer 's fully operated WIth JUst 4 PUsllbunons Ope,aToon 's sompl,f,ed by emplQylfl(l
Jumpe, Modules ("0"' Senesl for the d,/1erenIType deYlces The JE670 ,s ldeal tor prodllCtoon programm,ng and tesT,ng ollC's
. Input ltSVAC. 60Hz. lSW, St~e IS.."\. ~ 8~'O ~ 3'J"H . 'Netgllt 66 Ibs

JE670 GANG (E) EPROM PROGRAMMER (Assembled and Tested) (IncluoesJM 016A Modulel••••• 5695.00
~~~~~U~~~ODUlES"G" SERIES (PERSONA~'.:!?P~~E).~S1,ng NewJM's To Be Annou=

SI'95 ~. $11195
$1995 G6oIC $1995
$1995 GI2.... ~
$1995 G2'SIA S1995
$11195 GSI2A ---",-"

Jedi~.s

mJE664 EPflOM Progrlmmer is CDmpleTely sell-cO<1taoneo
reau,res no additional syslems lor operat>on

NEW . Em..~ PflOMI (W EPROMI
Low ' Prog..ml and YlllcMles EPROMs

Price! . cn.c... tor property ee1 EPROfob
• Loads <SaUl into int 1 RAMs by keyboard, EPROM Of

computer .... AS232optlon • Compares&copies EPROMs
OPERATION: The JE66<l EPROM Pl'ogrammer emulates and programs various 8-bol word EPROMs!rom 8K to 64K b,t memory
capaCity. The JE664's RAMs~ be accused lor emulaTIOn purposes Irom the PIInel'lteSlsockelloan e~ternalmICroprocessor
"Data" 8. "Address" displayed in convenient hex. formal.' Input 11SVAC, 60Hz. tOW' Si~e lS.."L. 8~'O ~ 3'."H· ~ S', )bs

JE664-A EPROM Programmer (Assembled & Tested) (IncludesJM 16A Module). , , •••••••••• $795.00
JE665 - RS232C INTERFACE OPTlON - 1"'JE665RS2J2ClNer1Ke0\l0l0<0""~__... IOIheJE6600 oRAM n"._.
1M co<llPuIt' Ie ......W\O... $101"''''' "In,'" [pqQM<lII"1O 0I'ICl ~""' .... JE660l A ..mplo 1lI'<9.... ~""'9" ~"'MBASIC!Of CPlMCO/lIPu1ef'l Oocu'
__ .. prow;le<llO.,;lapIIl'MlIlOftwo'.IO_wm........ .,.."".nRS232l1O'196009.0ud,&·bo!'*'Of<l,O<l<loa'oI)o_ 2 olOP bII•

JE664-ARS EPROM Programmerw/JE665 Option tAssembled" Tested) (Includes JM16A Module) $995.00
JE664-ARS-CP JE664-ARS Communication~m (5... • 00SI\' 1JM<·.InI\l~ol, ••••• , •••..••...••...•.. $49.95
JE664-CP CABLE (Able lor IBM·PC to JE664-ARS Program",..- 15~e- &~.', •• , •••• , •••••••• $29.95

:~J2.'!~~!Sf!g~!:..~t~=~=~~:.:i:1·"'_lI\8Ipt··MlJIMJE6600lOf_"'~

~"=NO. ~M'~
...".
~

~...........,

JE670 GANG EPROM PROGRAMMER 8KT0512K(E)EPROMS

•

TheJE670,sastand-alooeprogrammerthatgang-pr-og,ams

~-I·I-IZ sa \ :c~':'o~~::'~~~~ja~;~~)lromvourMaster
.~~.. . . , , '. , • ProgrJIm e-Heity of to EPflOMI at one time. SUlt..s in-

. ,,~~~-~\ •~;n;U~~..=:n~"ling,Programming.nd Margin-

.. - ~=:;: Q;. ,F..IIy.ulomalic ......ification~;nsIM ..ter,bothatterPro
grJImming .nd during "'-I1lin-1esting.t two VCC's.

• Uses "Intelligent" .lQorithml to minimize progr.mming
times.

• All device sockets .re Z.ro Inlertion Force Textool·........

$10 Minimum Order - US, Funds Only CA Residents: Add 6Yt'llt 510... Ta. SPK Sheets - 30C each
Shipping: Add S'llt~s $1.50 Insuranc:. Send $1~ for FREE J986 JtJmfK;O C.'alo9 Prices Sub;ect to Change

Send sgmp«l, MIf-fHldreswd etIl'e1ope 10 rer::en.. Wonlttly Sales ,:,y., - FREEl

Jiiiii'SO I \(.7SA~ I
l:j. :«lii;t.]~1[4-'1

1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043

• TRS-80 Model 100 ' NEC • Olivetti
Easy to install module plugs right into lhe socket increasing memory In 8K
Increments Complele Wllh module and documentalion lor installaTion

M1008K (lRS·80 Modtlll00 Expansion), , , •• , $39,95 ea.
or 3 for $99.95

NEC8KR ,NEC PC-8201A & Olivetti M10)•••••• $39.95 ea.
or 3 for $99.95

NEW! NEW! TANDY 200 NEWI NEW!
NEW! Easy to insta~ module plugs right into the sockel increasing memory
In 24K incremenls. Complete with module & documentation lor Installation.

M200R (Tandy 200 Expansion) $149.95 ea,
or 2 for $274.95

MPI 51/4"
• Use as a second disk drive· Single
sided· Single/double density' Full
height drive • 48 TPl • Documentation
included· Weight: 3.7 Ibs.

MPI51S $89.95

EXPAND TRS-80 MEMORY
TRS-80 MODEL I, III

Each K,t comescomplele With eight MM5290 (UP0416!4 I 16) 16K OynamiC
RAMs arid Documentation fo( conversion Model l' 16K equipped with Ex
panSiOn Interlace can be expanded to 48K with 2 Kits. Model III Can be
expanded from 16K to 48K using 2 Kils. Each Kit will expand computer by
16K increments.

TRS-16K3 200ns (Model III) $6.29
TRS-16K4 250ns (Modell) $5.49

TRS-80 COLOR AND COLOR II
Easy to Install Kit comes complete with 8 each 4164N-20 (200ns) 64K
Dynamic RAMs and documentation lor conversion. Converts TRS·80 COlor
Computers with 0, E, ET, F and NC CirCuiT boardS to 32K. Also converts
TRS-SO Color Computer II to 64K. Flex 005 or 05-9 required to utilize
lull 64K RAM on all computers
TRS-64K-2 $11.95

Update! TRS-80 MODEL IV, 4P Update!
Easy to install Kilscome complete With' TRS-64K-2 (8 ea. 4164N·20 (200ns)
64K Dynamic RAMs), TRS·641<-2PAl (8 ea 4164's plus PAl chip) and docu·
mentaTion lor conversion

TRS-64K-2 espanels Model IV from 16K-64K CK Model IV
& 4P from 64K-128K (w/Mem, Disk)•••• $11.95

TRS-64K-2PAL Expands Model IV (wfBtack & White
Monitors only) from 641( to 1281( ••••• $29.95

The ProModem"" is a Bell 212A (300/1200) intelligent
stand-alone modem· Hayes command set compatible
plus an additional extended command set· Shown with
alphanumeric display option.

PM1200 RS-232 Stand-Alone Unit $299.95

OPTIONS FOR ProModem 1200
PM-COM (ProCom CommunicaTion Software). • , $79.95

Please specify Operating System

PM-OP (OpTiOns Processor). • • • • • • • • • , , $79.95
PMO-64K lOptions Processor Memory - 64K)••••••••• $ 8,49
PM-ALP (Alphanumeric Display). • • •••• $79.95

The JE232CM allows connection of standard serial RS232
printers. modems. etc. to yourVIC-20 and C-64. A 4-pole
switch allows the inversion of the 4 control lines. Com
plete installation and operation instructions included.
• Plugs into User Port • Provides Standard RS232 signal
levels· Uses 6 signals (Transmit, Receive, Clear to Send,
Request to Send, Dala Terminal Ready, Data Sel Ready).

JE232CM . .$39.95

VOICE SYNTHESIZER
FOR COMMODORE VIC-20 AND C-64

Plug-In - Talking in Minutes!
JE520CM $99.95,

230843 Inlet Microsystem Components Hndbk.(1983/84) $19,95
ConllllnsDeta~Ofl.Uo.lnlel'sMi<:rooroce:ssorsloer'llher.ls

2Y01umas(2S75peges,

30022 Nalionai Logic Da'- BOOk Set (19-84):
'tblumelll II 1348Spages)
Contains inlormation on National's TIl proOucIline and CCMOOO Iam~y.

This liicludes 1400. 14L S. AS, lS and ALS Serle. c:leVices, .nd
MMS4HC /7.HC I S.HCT /14HCT High Spood Mocro CMOS Iam,ly.
MMS4C /74C Iamily, and CMOS LSl/VlSl

30013 lilog Data Book (1984).", •••••••••• ,
Microprocessorl and Supporl Chips. {849 pages)

210830 Intet Memory Components Hndbk. (1983/84).... $14.95
Contains III ApplicaTionl Noles, Article Reprints, Data Shea" & ottler
dell9n inlormation on Inlel's RAMs, DRAMs. EPROMs. E'PROMs and
Bubble Memor18S (880 page,)
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IBM SHOP
*THANKSGIVING SPECIAL*
PROMETHEUS PROMODEM 1200 5299.95
ANCHOR VOLKSMODEM 1200 . . .5189.95

1-800-IBM-SHOP
• ORDERS ONLY I.ISO I

714/840-2406
Quotes and Technical Assistance

C·L·V·8·S A·N·D
N·E·VV·S·L·E·T·T·E·R·S

* SYSTEMS *
ITT EXTRA PC-256K
Two 12 HT 360K Dr's. Monochrome Board. 12"
Amber/Green Monochrome MonItor, Serial &
Parallel Port. DOS 2 1 ... 51549.95
IBM XT 256K
One IBM J60K Floppy Dr.. one 10 Meg Hard Disk.
Monochrome Board. Amber/Green Monochrome
Monitor. DOS 2 1 ONLY 52,895.95
IBM PC-256K
Two Teac 360K Dr's. Monochrome GraphIcs Board.
Parallel Printer Port, Monochrome DIsplay. DOS 2 1
ONLY. . 51.995.95
IBM PC AT 512K
1.2 Meg Floppy. 20 Meg Hard DiSk, Amber/Green
Monochrome Display, Monochrome Graphics Board.
,ncludlng shipping UPS. DOS 3 1 ONLY. $4,445.95
IBM PC AT 512K
1 2 Meg Floppy. 20 Meg Hard Disk. Pnnceton HX-12,
Color Graphics Board, AST Advantage, Anchor Volks
1200 Modem, PanasonlC 1092 Printer, dBase III &
Crosstalk Software, including shipping UPS, DOS 3.1.
ONLY 55,995.95
IBM PC AT un-enhanced 52,999.95
IBM PC AT enhanced . . 3,695.95
COMPAQ DESK PRO MODEL 2
256K/Dual Disk Dnve . . .. 51,999.95
COMPAQ DESK PRO 286 MODEL 1
256K/Slngle 1.2 Meg Drive. . .53,199.95
COMPAQ PORTABLE
128K/Slngle Disk Drive .51.949.95

* TOP TEN SOFTWARE *
dBASE III IBM. .. 5379.95
BPI Accounting Modules. .. 325.95
PEACHTREE Accounting Modules. . . 295.95
IBM Displaywrite III. . 149.95
Managing Your Money IBM/APPLE 115.95
Dollars & Sense IBM. .. 113.95
Norton Utilities 3.0 IBM. . 59.95
PFS Wnte/Flle/Report . 85.95
SIDEWAYS IBM/APPLE.. . 39.95
Multimate tBM 269.95
Crosstalk IBM. . . . . . . . . . . .• . . . 104.95
Microsoft Word IBM. . ..... 249.95

* PRINTERS DOT MATRIX *
PANASONIC 1091 120CPS. . .... 5279.95
PANASONIC 1092 180CPS.NLO 33CPS. 379.95
EPSON L01500 200CPS/67CPS LO . 989.95
EPSON LX80 1OOCPS. . 249.95
OKIDATA 92P 160CPS. . 389.95
BROTHER 2024L 200CPSINLO 96CPS 995.95

* PRINTERS LETTER QUALITY *
BROTHER HR-15 17CPS 5369.95
BROTHER HR-25 24CPS. . . 519.95
BROTHER HR-35 36CPS. . . 729.95
DIABLO Advantage 25CPS. . 589.95
JUKI 6100 20CPS 379.95
JUKI 6300 40CPS. . . 759.95

* MODEMS *
HAYES 1200B Internal W/Smartcomm 2 5369.95
HAYES Micromodem liE. . 219.95
HAYES 2400 . . 649.95
U.S. ROBITICS 2400 475.95

THOUSANDS OF ITEMS AVAILABLE.
CALL FOR COMPLETE PRICING.

CALIFORNIA
MICRO HOUSE

16835 Algonquin St.. Huntington Beach. CA 92649
TELEX. 5101011798 CAL MICRO

Corporel' eccounl. welcomed, puren••• ord.r. accepled wllh nel 15 dly
lerm., .ublect to credit .ppro.... I. To e.pedUe .hlpplng 01 pure:hl" order.,
pi,... un t,I,. I. Alao, 1,1" lei,•• lor prle, quolltlon•. All prle.. repr..enl
ellh, preplld dllCounl. All Item••hlpped ne.1 dly In 'Ielory Ied peeklge •.
We gUlr.nl.. III It.m. lor 3{) d.y•. ellllornil r..ldenl. pl edd 6% ..I..
tl•. Prle...ubjecl 10 ching. wlthoul noUe•.
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ASSEMBLY FOR COMPUTERS IN ENGLISH
(ACE), Leni Cook. 12 Coral nee Lane. Roil
ing Hills Estates. CA 90274. Outgrowth of
the ational Council of Teachers of
English encouraging software develop
ment for language arts. Annual meeting.
Annual dues: S5

NEWS COMPUTING JOURNAL. Department
of journalism. Central at Yale. University
of ew Mexico. Albuquerque. M 87131.
Ouarterly journal on microcomputer use
in journalism. Annual subscription: 530.

YALE MACINTOSH USERS' GROUP (YMUG),
Philip Rubin. Box 220 Yale Station. New
Haven. CT 06520. Monthly meetings. The
Desktop journal (monthly). public-domain
software library. Membership: S20.

PORTLAND COMPUTER SOCIETY (PCS), POB
5494. Portland. OR 97208. Monthly edu
cational meetings. SIGs. 24-hour BBS at
(503) 775-4838, semimonthly newsletter.
Annual dues: S15.

SOUTH BAY ApPLE III USER'S GROUP, Gary
Fortune. POB 432. Redondo Beach. CA
90277. (213) 316-7738 Monthly meetings.
classes. newsletter. Annual fee: S25.

COMMODORE INVESTOR'S NEWSLETTER. Dr.
Lynn Harner. 2011 Central. Dodge City. KS
67801. (316) 227-8952 Stock-market in
vestment news for Commodore users.
Free. Send SASE.

TI PROFESSIONAL COMPUTER (TI PC) USERS
GROUP OF NEW MEXICO. Lawrence lang
don. (505) 298-9876. Monthly meetings in
Albuquerque and newsletter.

ICS BBS. ICS. 9601 Aero Dr.. San Diego.
CA 92123. (800) 621-0852. ext. 303 BBS
at (619) 279-0084, The ICS Industrial IBM PC

Sourcebook (free to qualified users).

TOLEDO ApPLE USERS (TAU). POB 566.
Toledo. OH 43693-0566. Monthly meet
ings. member-aid hotline. BBS. newsletter.

MICROCLUB, 16 Stournara Str.. Athens
10682. Greece: tel: 3640.676 Contact with
other European clubs welcome. Computer
and Software magazine published regularly.

OSBORNE KOMPUTER OWNERS KLUB
(OKOK), Lionel Soracco. POB 40429.
Pasadena. CA 91104. (818) 794-3243.
Monthly meetings. hands-on sessions.
SIGs. public-domain library. newsletter.

COMPuNEWS. Anthony Polifrone, Buyers
Laboratory Inc.. 20 Railroad Ave.. Hacken
sack. Nj 07601. (201) 488-0404. Computer
information service. buyer'S gUide.
newsletter. hotline. Subscription: S139.

DBASE II USERS GROUP. Federation of
Computer Users and User Groups
(FOCUS). Hong Kong Polytechnic. Hung
Hom. Kowloon. Hong Kong; tel:
3-7396239; Telex: 38964 Polyx Hx.
Monthly meetings and newsletter. News
letter exchanges and visitors welcome.

NATIONAL NINETY-NINE·ERS. Mark Leair.
4904 Edsal Dr.. Cleveland. OH 44124
2305. For TI-99/4A users. Local users
groups. newsletter. BBS. public-domain
library. Send SASE.

'THE REST OF US, (CHICAGO AREA MACIN
TOSH USER'S GROUP), Tom Brodersen.
Suite 1100. 134 North laSalle. Chicago. IL
60602. (312) 641-1266 Monthly meetings.
newsletter. discounts. BBS, demonstra
tions. public-domain software library.

CLERGY KUG, Elmer Little jr.. 3868 Cen
torbi Court. Florissant. MO 63034. News
letter for Kaypro users in the ministry.

SA FRANCISCO PC USERS GROUP. Suite
33.4444 Geary Blvd.. San Francisco. CA
94118. For users of the IBM PC and com
patibles. Monthly meetings. Blue Notes.

FRANKLIN USERS GROUP, Douglas
nueman. Apt. L. East Wind Rd.. 1ecumseh,
MO 65760. Newsletter. public-domain
library. technical assistance for users of the
Franklin and Apple-compatibles _

CLUBS A D NEWSLETTERS is an
acknowledgment of new clubs and newsletters
received at BYTE. Please allow at least four
months for 'Jour club's mention to appear. Send
information to BYTE. Clubs and Newsletters.
POB 372. Hancock. NH 03449.



Lots of
dollars.

Lots of
sense.

To Order Call Toll Free

1-800-992-7779

• I6IAccounting

Ask For Operator 111

For More Information Or In Texas Call

214-458-0038

III_ .J

'?i1 dac software, inc 4801 Spring Valley,
Building llO-B, Dallas, TX 75244

ITrademarks of International Business Machines Corporation.
ZTrademark of Microsoft Corporation.

d1fDlAccountiog

I

I

Send in this coupon with your credit card number, money 1
order or check for $69.95 plus $7.50 for postage and

handling. In Texas, add 6Vs% sales tax ($428). Outside 1
U.S., add $17.50 for postage and handling. No C.OD. 1

o CHECK 0 MONEY ORDER 1
o AMEX 0 VISA 0 MASTERCARD Expires _

1
Accounl No. -------------- 1

Name---------------- 1

Company Name 1

1Address 1

City State--- Zip--- 1

Phone--------------- 1

Signature 1

3D-Day Money Back Guarantee: dac software. inc. provides a 3D-day I
money back guarantee that all claims and features listed in this ad
are true. I

Minimum Hardware Requiremenls:
IBM (PCjr, PC, XT. or AD' or other compatibles. 128K 1
memory, one 5V, DSDD floppy disk, 132 column printer in 1
compressed mode. 80X24 CRT, MS-DOS2, PC DOS' 2.0
or~~[ 1

1

1

PARTIALLIST OF FEATURES
General Information
• Menu driven
• Password protection
• File capacity limited only by disk space
• Support contract available
General Ledger
• Unlimited multi-level accounts
• Three-year account history for CRT inquiry
• Pencil and pen feature to correct mistakes
• Unique budgeting routine
• CRT transaction inquiry
• Activity report, trial balance, financial statements,

unlimited departments and journals
Accounts Receivable
• Open invoice or balance forward
• Customized aging reJX>rt
• Unlimited number of customers
• Flexible mailing labels and directories
• Supports partial payments & finance charges
• Three-year customer history for number of invoices. sales,

costs. and profits
• Customized statements
• Cash flow analysis/sales analysis
• Automatic sales forecasting
Accounts Payable
• Check printing with multiple invoices and cash available

routines
• Aging reports with seven customized columns
• Unlimited number of vendors
• Flexible mailing labels and directories
• Three year vendor history
• Unlimited allocations per invoice
Inventory
• Supports average, last purchase, and standard costing

methods
• Powerful physical inventory routines
• Accepts any unit of measure
• Three·year product history in units, dollars, cost, and

profits
• Automatic forecast of proouct sales
• Automatic pricing assignments
• Alert and activity reports with 11 sorts
• CRT shows on-handlon·order/committedisales/cosVprofiti

tumsiGROI
Purchase Order

: ~I~:~o~~~~~~~~W6 items
• Per line discount in %
• P.O. accepts generic discountslfreighVtaxes/insurance
• P.O. accepts back orders and returns
• Purchase journal
Billing
• Service or Inventory invoicing on plain or preprinted fonns

with remarks
• Prints sales journal
• Allows return credit memo
Forecasting
Unique program that automatically forecasts using your
three·year history:
• Revenue and expense accounts
• Vendor purchases
• Customer sales, cost, and profit
• Inventory item usage
• Forecast by same as last year, or % base (rom last year, or

trend, or least square trend line analysis methexi

"Dac Easy Accounting is remarkable,
amazing, revolutionary, sensational . .. "

CompurerBuyer~Guide

& Handbook, September 1985

Find out for yourselfwhy Dac Easy is
the fastest selling accounting package
in history. Compare Dac Easy's range
of features against systems costing
thousands more. You'll see how Dac Easy
can save you lots of dollars. Which makes
a lot of sense.

They've been doing it for years. Selling
you accounting software module by

module, till before you know it you've
paid up to five thousand dollars for a
complete system. That's a lot ofdollars ...
which doesn't make good business sense.

Now, there's a better alternative. Dac Easy
Accounting. For only $69.95, Dac Easy
is a fully integrated accounting package
offering instant access to General Ledger,
Accounts Receivable, Accounts Payable,
Inventory, Purchase Order, Billing and
Forecasting. And Dac Easy has the
flexibility to manage either product or
service oriented businesses.

It's not just the price that makes
Dac Easy better. Only Dac Easy saves
three years of history in all files, making
automatic forecasting easier and more
accurate. Plus, you can generate any of
300 different reports for instant access to
the exact information you need.

Dac Easy is menu-driven for ease-of-use,
and comes with easy-to-understand
documentation inside a handsome slip
case binder. It's also non-copy-protected.

Listen to what experts are saying:
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Runs an IBM or Compatible Color Monitor v- V-

IBM Monochrome Compatible and High Resolution, 720x348 graphics V- V- V-

Runs Color Software on a Monochrome Monitor, Full Screen: V- V- V-

-in 16 shades of green on the IBM Monochrome monitor V- V- V-

-Runs Flight Simulator, PC Paintbrush, IBM BASICA commands and more V- v- V- V-

-No patches or modifications needed v- V- v-
-Displayed in the IBM standard 9x14 character set V- V-

Extended Text Modes: V- V-

-132 columns by 25 rows in monochrome V- V-

-132 columns by 44 rows in monochrome V- V-

-132 columns by 25 rows in color V-

Runs Lotus 1-2-3'" and Symphony'" in high resolution monochrome graphics: V-

-in 132 columns by 25 rows 1-2-3
-in 132 columns by 44 rows only

Runs Lotus 1-2-3'" and Symphony'" in High Resolution color: V-

-16 colors, 320 x 200 V-

- 4 colors, 640x200 V-

Software switchable for all display modes and monitors V-

Software switchable display memory, 16K, 32K and 64K
Disable Screen Memory
Printer Port (standard) V- v-
Light Pen Connector (standard) v- v-
Works in any PC-AT slot
List Price
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MACINTOSH REVEALED,
VOLUME ONE:
UNLOCKING THE
TOOLBOX
Stephen Chernicoff
Hayden Book Co.
Hasbrouck Heights, NJ: 1985
516 pages, 525.95

ADVANCED
PROGRAMMER'S GUIDE
FEATURING dBASE III
AND dBASE II
Luis Castro, Jay Hanson,
and Tom Rettig
Ashton-late
Culver City. CA: 1985
680 pages, 528.95

16-BIT MODERN
MICROCOMPUTERS
THE INTEL 18086 FAMILY
George Gorsline
Prentice-Hall
Englewood Cliffs, N): 1985
528 pages, 53295

STATISTICAL PROGRAMS
IN BASIC
Ronald D, Schwartz and
David T Basso
Reston Publishing
Reston, VA: 1985
224 pages, 516.95

MACINTOSH REVEALED, VOLUME ONE:
UNLOCKING THE TOOLBOX
Reviewed by Bonnie L. Walker

V olume One of Stephen Chernicoff's two-volume
reference Macintosh Revealed offers more than an intro

duction to Macintosh menus and the mouse, and it is not
simply a beginner's guide to Microsoft BASIC The book
is for serious programmers.

Macintosh Revealed resembles a polished-up edition of
Apple's own Inside Macintosh documentation, This isn't sur
prising, since the author served as editor in chief of Apple

ILLUSTRATED BY JOHN HERSEY

Computer's publications
department.

Importantly, Macintosh
Revealed, like Inside Macintosh,
assumes a knowledge of
Pascal or 68000 assembly
language. Although the
book will be most useful to
Pascal and assembly-lan
guage programmers, the
Toolbox, the term for Mac's
64K bytes of ROM (read
only memory) routines,
doesn't specify which
language to use as long as
you follow the proper rules
and conventions. Thus,
BASIC or C programmers
can find useful information
in Chernicoff's book.

As Chernicoff explains,
when Apple first began
developing Mac software, it
used the Lisa (now known
as the Macintosh XL): both
the Lisa and the XL have
since been discontinued.
The Lisa programming en
vironment. with its Pascal
compiler and 68000 assem
bler, became the de facto
standard for programming
the Macintosh. Apple has
since released a software
development system that

includes the Pascal compiler and the 68000 assembler for
Macintosh developers. It is called the Macintosh 68000
Development System. Chernicoff's book, however, was
completed prior to the system's release and the dis
continuation of the Lisa and the Mac XL.

Volume One presents the foundations of the Toolbox.
Topics include the basic conventions for calling the Tool
box from an application program, memory management.
fundamental concepts behind the QuickDraw graphics
routines, how to use QuickDraw, Macintosh resources, how
to start programs and load code into memory for execu
tion, and how character text is represented inside the com-

(continued)
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$2795.

INTRODUCING THE ~=.jeste,n ~~..
Newest Compatible in the Personal Computer
Market'!! By the OEM Manufacturer of the Most
Advanced IBM PC Compatible - The' 'Western
PC Turbo:'

Some Outstanding Features
of the "western AT':

• 6MHz or Optional8MHz CPU
• Up to 1MB RAM on the Mother Board
• 16MB in System Protected Virtua

Address Mode. ~t-
• 8 I/O Expansion Slot ~
• On Board BatteJ.1\ BaeKed Clock-Calendar
• Socket for 8 8y. N1ath Co-Processor
.20/40MB mchester Disk Memory
• 2 Serial. 1 Parallel
• OptIOnal 4 Serial, 1 Game Port
• 20-60MB Tape Streamer Back-Up

__-=Z::=::c:!!i5~T7TI

Some Outstanding Features $ 495
of the "western PC TurbO',:TM 1 .

• Dual Clock Speed of 8MHz-4. 77MHz Giving
65% Faster Operation.

• Up to 1MB RAM on the Mother Board.
Optional RAM Disk Software to Address
above 640K.

• 1 Serial, 1 Parallel Port on the Mother Board.
• Optional Clock Calendar and 1 Serial Port, 1

Parallel Port on Floppy Disk Controller.
• 10,20, 40MB Internal Winchester Disk Capability.

IBM PC IS.! regIstered trademark of IBM Corp
DIstributors. Dealers & OEM Welcome

~=.testern i:;omputer
1381 Warner Ave. Warner Corporate Park. Suite B

Tustin. CA 92680
1714) 544.4740, 544-4743. 544-4746

TELEX 756731
AnswerBaCk Western Comp

Inquiry 385 for End-Users.
58 BY T E • NOVEMBER 1985 Inquiry 386 for DEALERS ONLY.

BOOK REVIEWS

puter and displayed on the screen.
The second volume. Programming with the Toolbox, is said

to cover the parts of the Macintosh user interface such
as events, overlapping windows, pull-down menus, cut-and
paste text editing. controls. alert and dialog boxes, and
disk input/output (I/O) IEditor's note: A review of the second
volume is forthcoming I

STEP BY STEP
In Volume One, each chapter (except the first) consists of
an overview of one feature of the Toolbox and how to use
it. followed by a reference section. Although this book is
not for beginners. the author makes a remarkable effort
to thoroughly explain the extremely complex nature of
the innards of the Toolbox, the ROM code that ensures
that "all Macintosh software shares the same easy, intuitive
user interface."

Chernicoff explains the trap mechanism. the stack. the
Pascal interface. stack-based and register-based routines.
and other topics. He gives programming examples in
Pascal form with additional information on how to use
them in assembly language. He compares the memory
organization of the I 28K-byte and the 512 K-byte Mac as
well as the 512 K-byte and the I-megabyte Macintosh XL.
Since memory addresses in the book may differ from
those in future models of the Macintosh. programmers
are cautioned to address locations by name. Throughout
the text. Chernicoff provides numerous charts and figures
that clarify the information.

Explanations follow on the QuickDraw graphics routines,
which produce everything you see on a Macintosh screen,
including text. pictures. windows. and menus. QuickDraw
is also used for printing on a dot-matrix printer or prepar
ing animation frames off screen and transferring them to
the screen all at once. The book also covers the under
lying principles and concepts of QuickDraw and then ex
plains how to use it.

Another feature of the Toolbox is resources, such as
menus. icons. character fonts, and dialog and alert boxes.
"Summoning Your Resources" presents a thorough tutorial
on this subject along with the detailed reference section.
Chernicoff describes a Mac program as simply "a bundle
of resources." Resources let you separate the text of
menus and dialogs from the rest of the program. which
makes it easy to change or edit that text. They also allow
descriptive information about a program's behavior to be
separated into bite-size "chunks" that do not all need to
be in memory at once.

Chernicoff discusses the way in which code is loaded
into memory for execution. He describes this as "cur
riculum enrichment:· since you don't need to know it in
order to write short and straightforward application pro
grams. You will need this information, however, if you plan
to produce stand-alone programs that can be started
directly from the Finder or to define your own icons for
the Finder desktop Application code is stored in code

(continued)
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are verybig on MarkWtlliams.

And the compiler is just part ofour total CProgramming Syste~.

'In Illinois call 3Il-47l-6659.

_
Mark

IIIII Williams
Company

1430 West Wrightwood
Chicago, Illinois 60614

~ &"':J",. #' These and other powerful
~4r;j.>~ utilities now included in the C

-# Programming System:
~<:$ • make: compiles only what's necessary

from muhiple modules, a powerful pro
gramming discipline

• diff: identifies differences between two files
• m4: macroprocessor expression editing

and substitution
• egrep: extended pattern search
• MicroEMACS: full screen editor with source

COMPILER FEATURES
• Runs under MS-DOS
• Full Kernighan & Ritchie C with recent

extensions including void and enum
• Register variables for fast, compact code
• Full UNIX'" compatibility and complete

libraries
• Large and small memory models
• MS-DOS linker compatibility
• 8087 Support
• One-step compiling
• English error messages
• ROMable code
• Linker, assembler, archiver
• Extensive third party library support

csd C SOURCE DEBUGGER
• Debugs at Csource level without assembly

language
• Separate evaluation, source, program and

history windows
• Can execute any C expression
• Capabilities of a C interpreter. but runs in

real time
• Set t....dee points on any statement or variable

© 1985 Mark Williams Company
UNIX is a ~islered trademark of Bell Labs.

Inquiry 234

Mark Williams' C compiler has earned a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.

But a total development tool shouldn't stop with
compiling. Or go on and on with extras that add up and up.

Only Mark Williams' C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programming job.

And only Mark Williams' new 3.0 version includes
utilities like "make" to make quick work ofeven the
largest projects.

From source code to final product, only one takes
you all the way: Mark Williams' C Programming System.
All for only $495. Ask about our 30-day money back
guarantee when you call
1-800-692-1700 to order today*
You'11 be big on the total
C Programming System from
Mark Williams, too.
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Inquiry 92

TURBO-MEGA-BOARD
Complete Single Board 80186 Computer

LEARNING TO LOVE PASCAL
As a "serious" Macintosh programmer in the midst of de
veloping what will eventually be a stand-alone application
program, I am looking forward to the second volume of
this book. As a seasoned Apple II programmer accus
tomed to working with BASIC, I am beginning to resign
myself to the fact that Mac development dictates either
learning to love Pascal or switching to assembly language.
Even though there are a growing number of high-level lan
guages that are available for programming directly on the
Macintosh (such as Microsoft BASIC, Apple's MacPascal.
as well as Macintosh versions of FORTRAN, COBOL, C,
LISP, Logo, and FORTH). the applications programmer
seems to be better off working in the native language of
the Macintosh just because the degree of support from

(continued)

BOOK REVIEWS

HELPFUL ApPENDIXES
Volume One concludes with several useful appendixes
The "Toolbox Summary" lists information by chapter. Ap
pendix B, "Resource Formats:' details each resource type.
Appendix C is a summary of Macintosh memory layouts.
Appendix D. "Key Codes and Character Codes:' is a qUick
guide to the hexadecimal code for each character. Appen
dix E is a complete list of operating-system error codes,
including those not covered in the main text. Also included
is a list of "Dire Straits" errors that are reported directly
to the user. These errors are so serious that recovery is
impossible and the alert box (the one with the bomb icon)
forces the user to restart the program. Appendix F is a
summary of trap macros and trap words presented alpha
betically by trap macro and then sorted again numerical
ly by trap word. Appendix G summarizes assembly-lan
guage (global) variables whose addresses may be subject
to change and should be referred to by name rather than
by address. Further. Macintosh Revealed contains a useful and
very detailed glossary as well as an unusually detailed
index.

segments that are meaningful only for programs assem
bled or compiled directly into executable machine lan
guage. If you write a program in an interpreter system,
the program has no machine code as such and therefore
has no code segments.

A chapter entitled "Upstanding Characters" explains how
text is represented internally and how to display it and
control its appearance on the screen. The Macintosh char
acter set is based on the 7-bit ASCII (American Standard
Code for Information Interchange) code. There are a few
control characters that can't be typed from the keyboard
with special graphical representations on the Mac screen
the cloverleaf command symbol. the check mark for mark
ing menu items, and the Apple symbol used for the menu
title of desk accessories. The character codes for these
screen-only characters are defined as Toolbox constants
For instance, you can refer to the Apple character as
CH R(AppleMark)

Reset

(tested
guaranteed

ea.

:..~ CA~inT',m"'4
957-R Industrial Road

San Carlos, California 94070
Telex: 756224 CARINT RWC(415) 595-4333

25% faster and double the RAM capacity of other
80186 boards make the Turbo-Mega-board the
best value in single board computers at $695. Fully
assembled and tested, the Turbo-Mega-Board runs
Turbo-DOS, CP/M-86 and MS-DOS. The advanced
hardware and firmware features allow easy integration
of a complete and powerful single or multi-user system.
For more details call:

SEMI-ASSEMBLED

MODEM
• Auto dial. auto answer (lone or pulse)

• 8 status indicators & SWitch selectable $179
• Auto speed selection (0·300. 1200 bps)

• Speaker with volume control 6 MONTH WARRANTY. 0 NLY
• Aluminum case. w/adaptor

Modem bwd completely assembled. te~~DEM ***,$140
& guaranteed. 5 minutes assembly. ~..

I
5'/4 and 8"
Floppy Disk
Interface

DEALERS WELCOM E!! UltFttJfL1J
~ bps

~Ii:l':U:l':p:Y.l·"";~ni]r:a

XT KEYBOARD $70.
CONCORD Technoloqy Inc.

Ph. (604) 879-3555 Telex 04-50ll'393 CONCORD
47 W. Broadway, Van., B.C. Canada VSY 1PI

AT BAREBOARD $CALL

AT MOTHERBOARD $900
(without 80286 Ie SETS)
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Now the biggest name
in C com~ilers comes in a size

everybody can afford.
Let's C:"

Inquiry 235

•

Mark
IIIII Williams

Company
1430 West Wrightwood
Chicago, Illinois 60614

$75

Nal11L' _

Card # Exp.Dale _

Addrcss _

__ copit.:soflA:O.; C and __ copic:s()fcsd «(:S<>LIr<..:t.: DL'huggc.:r)

al S7S each. (III. resident' add 7'X, sales I;LX.)

o Check 0 MonLy Order 0 Visa. '\\;L'lerCard or
AI1H.:rican Expn.:s,-,

Cill'- Slale__ Zip _

Use this coupon or charge by calling toll-free:
1-800-MWC-1700. In 111. call 312-472-6659.------------------1

Mark Williams Let's C

Si~natLJrL' _

------------------~I 'NIX b airadt,.'lllar" 01 Hcl1l..lh:--.

Let's C
MS 3.0

Mark Williams Let's C
• For the IBM-PC and

MS-DOS
• Fast compact code plus

register variables
• Full Kernighan & Ritchie C

and extensions
• Full UNIX'· compatibility

and complete libraries
• Small memory model
• Many powerful utilities

including linker,
assembler, archiver, cc
one-step compiling, egrep,
pr, tail, wc

• MicroEMACS full screen
editor with source

• Supported by dozens of
third party libraries

• Upgradeable to C
Programming System for
large scale applications
development

Let's C Benchmark Done on
an IBM-PC/Xl; no 8087.
Program: Floating Point
from BYTE, August, 1983.

Exec Time in Seconds
134.20
347.45

Introducing Mark Williams' $75 Ccompiler. Want to explore C programming for the first time? Or just
on your own time? l'bw you can do it in a big way without spending that way. With Lets C.

1his is no little beginners mode\. Lets C is a powerful progranmling tool, packed with all the
essentials of the fanlous Mark Willianls C Programming System. The one chosen by Intel, DEC, Wang

and thousands ofprofessional prograJ11l11ers. The one that wins the
benchmarks and the reviewers' praise:
"(This compiler) has the mostprofessionalfeel ofany package we tested..."-BYTE
"Ofall the compilers reviewed, (it) would be my first choicefor product
development."-David W. Smith, PC WORLD

And now for more big news. Get our revolutionary csd C Source
Debugger for just $75, too.
You can breeze through
debugging at the C source
level ignoring clunk')'
assembler code.

Affordable, powerful,
debuggable. Mark Williams
Lets C is the big name C
compiler at a price you can
handle. Get your hands on
it now

© Il)H~ I\lark \X'illialll:-'
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DESMET C $150'
Macintosh 1m Development Package

Runs on both128K and 512K Macintosh
Full K&R Compiler - IEEE Floating Point

>450 Function Macintosh ROM Library
Assembler, Linker & Librarian
>120 Function STDIO Library

Machine Code Debugger
Source Code Editor

"Shell" interface
300 Page manual

RAM Disk

Apple Computer will probably be greater.
Chernicoff's book is well written, nicely designed, and

well organized. For the type of help it provides, it is the
best book I've seen.

Bonnie L Walker (4101 Woodhaven Lane, Bowie, MD 2071 S) is
a systems analyst/programmer. Currently she is using a S12 K Mac
to develop a nutrition self-help assessment and data-analysis system
on a grant from the ational Institutes of Health.

Macintosh is a trademark licensed to Apple Computer, Inc.

P.O. Box 8056, Grand Rapids, MI49508 (616) 241-4040

ADVANCED PROGRAMMER'S GUIDE
FEATURING dBASE III AND dBASE II
Reviewed by Paul W Lowans

T he combined nine years of dBASE programming and
technical-support experience of authors Luis Castro,

Jay Hanson, and Tom Rettig is evident in the information
packed Advanced Programmer's Guide Featuring dBASE III and
dBASE II. Castro began with Ashton-Thte in 1982 and is
currently project supervisor of the Software Support
Center. Hanson is director of project support. Rettig is a
project supervisor at the Software Support Center.

The authors present all versions of dBASE II and III. The
purpose of this book is not proper syntax and explana
tions of commands: rather, it emphasizes programming
design and technique. Commands and algorithms are
grouped to provide the reader with an understanding of
dBASE's programming capabilities.

An optional disk (52 S) containing programs and algo
rithms is available but does not contain any additional in
formation. It serves as a convenience to programmers who
do not want to key in the routines.

The authors discuss a variety of topics centered around
setting up a complete database system. They explain the
importance of security and how to provide limited access
to users by setting up passwords. They stress the impor
tance of proper documentation. both within the program
and hard copy, and they make suggestions as to the best
approach Also. they emphasize preparation before
writing the first code so that coding is smoother and
easier. The book explains a standard for program struc
ture by indenting lines and distinguishing memory
variables from fields. This allows prompt understanding
of the program by someone other than the programmer.

Discussions of techniques in data handling, covering all
types in both database and memory-variable forms, are
included. Advanced Programmer's Guide contains suggestions
on interfacing a program with a user by setting up friend
ly and appealing screens. Chapters are devoted to
database handling. printing and form generators. and in
terfacing dBASE with assembly language. The coverage
of debugging and optimizing techniques is very good.

Castro, Hanson. and Rettig explain software differences
and problems and give special attention to programs and
algorithms that work around the problems. In most cases.

(continued)
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CompurerAccessories

'Price includes domestic shipping. Canada $5. Europe/Asia
add $20. Call to charge by VISA, MC or AMEX. Street
address: 505 W. Olive, #767, Sunnyvale, CA 94086.

Published and sold direct to the end-user by:

C Ware Corporation
P.o. Box C, Sunnyvale, CA 94087

(408) 720-9696

Monitor Mover (Adjusts 4 ways) . , $149.95
Space Saver Arm (Adjusts 3 ways) 89.00
Dust Cover/Copy Holder (for IBM-PC) .. , .. , .. 24.95
Keyboard Drawer (25" x 15W' x 3W') 84.95
Medium Tilt & Turn (11" x 10" x 2W') 27.95
Large Tilt & Turn (14" x 14" x 2W') .. , .. , ,34.95
PC Printer Stand (Fits all printers) , 19.95
System Floor Stand (For IBM-PC) .. , 23.95

* * * SEND FOR FREE CATALOG * * *

More Space
Saving Products From

LinTek Computer Accessories
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'HI PBOPISSloRAl1s CROICE
Lotus
1-2-3

$309

Lotus
Symphony

$429
dBase III

$369
FrameWork

$369
MultiMate

$239
Word

Perfect

$209
Software Database Systems Graphics/Statistics Multifunction Boards Displays

ALPHA DATA BASE BPS BUSINESS AST ADVANTAGE $38t AMDEK310A '1.
MANAGER II $179 GRAPHICS $229 AST I PAK PLUS 114K) $229 PRINCETON HX-12

~
Word Processmg Editors CLIPPER $3. CHARTMASTER $229 AST I PAK PLUS 3I4K) $289 PRINCETON MAX-l2£

FANCY FONT S139 CLOUT V 2.0 $139 CHARTSTAR $119 ORCHID BLOSSOM PRINCETON SR-12
FINAL WORD U89 CONDOR III $329 DIAGRAM MASTER $229 O~~~ID BLOSSOM

$209 PRINCETON HX-l2£
MICROSOFT WORD S229 CORNERSTONE $289 EXECUVISION 1259 PRINCETON HX·9
MULTIMATE S239 DBASE II $m ENERGRAPHICS 1" o~~~JPC TURBO

$289 QUADRAM
MULTIMATE DBASE III $319 GEM DRAW '89 $I" AMBERCHROME '171

ADVANTAGE sm KNOWLEDGEMAN $289 GRAPHWRITER PERSYST TIME SPECTRUM TAXAN 122 AMBER '10
OFFICE WRITERI PC FOCUS $lll1S COMBO m: ..J:~ST TIME SPECTAU~209 TAXAN 420/140 $399/5"

SPELLER S249 PFS: FILE/PFS: INNOVISION ZENITH 124 AMBER
~PFS:WRITE S 95 REPORT Sl19 MSCHART (3I4K) 1288 ZENITH 135 CO"OR

SAMNAWORDIII $259 POWERBASE $319 OVERHEAD QUADBOARDJ:l 229 ModemsVOLKSWRITER QUICKCODE III Sl19 EXPRESS U09 QUADBOARD K) '249 ASTREACH 1200 $38tDELUXE U59 QUICKREPORT Sl19 PC DRAW 12
::

TECMAR CAP AIN
HAYES 1200

EVOLKSWRITER R BASE 40G0 S249 PC PAINTBRUSH TJg~ARCAPTAIN
'189

SCIENTIFIC S279 R BASE 5000 S379 PC PAINT '79 HAYES 12008
WORD PERFECT 4.0 S_ REFLEX $329 PFS:GRAPH SlIS TJ~:~ JR CAPTAIN

.229 HAYES 2400
WORDSTAR UI9 REVELATION S729 SIGNMASTER Sll5 TRANSNET lOGO
WORDSTAR 2000 $259 STATGRAPHICS S5l1S (128K~ 1329

VENTEL 1200
WDRDSTAR 2000+ sm STATPAK-NWA $329 TECMA JR WAVE (14K) 249 HALF CARD S3It
WORDSTAR PRO S259 Languages/Utilities STATPAC· TECMAR WAVE (14K) 209 WATSON $448
XYWRITE II- U99 CONCURRENT DOS Sll9 WALONICK

~: Display Boards Mass Storage/Backup

Spreadsheets/ CII C COMPILER $m SYSTAT
EVEREXEDGE $318 ALLOY MT25 TAPE (EXT) I:

DIGITAL RESEARCH EVEREX GRAPHICS CORE AT PLUS
Integrated Packages CCOMPILER $218 EDGE $329 IOMEGA BERNOULLI

ELECTRIC DESK S209 OR FORTRAN 77 $218 Professional Development
HERCULES GRAPHICS BOX-NEwt $2548

ENABLE S358 LATTICE C COMPILER $m LIGHTYEAR $329 CARD S309 IRWIN 310A 10MB TAPE
FRAMEWORK $318 MICROSOFTC THINKTANK S118 HERCULES COLOR IRI:r..~10D10MB TAPE

$ISO
JAZZ $399 COMPILER $248 CARD '10LOTUS 1·2·3 S309 MS BASIC COMPILER $248 PARADISE MODULAR SJ::JJNIMAGE

$541
MULTIPLAN $135 MSFORTAAN $238 Personal Finance GRAPHICS $275 $ISO
OPEN ACCESS $389 NORTON UTILITIES SSI DOLLARS AND PARADISE TALLGAASS TG502S $2145
SMART SYSTEM .559 TURBO PASCAL S 59 SENSE S119 MULTIDISPLAY CARD I:

TECMAA QIC-IOH TAPE
SPREADSHEET KENIX $C.. HOWARD TAX PERSYSTBOB ~EXTI $14"

AUDITOR SlO9 PREPARER 15 $ll1S PRINCETON SCAN CMAR QIC-llOAT TAPE
SUPERCALC 3 $219 MANAGING YOUR DOUBLER $1"

(INTI '11"
SYMPHONY 5429 Project Management MONEV $118 SIGMA COLOR 400 S529 Printers/Plolters

HARVARD TOTAL STS CHAUFFER S27t DIABLO $Col
Accounting PROJECT MANAGER $259 STS GRAPHICS EPSON FX-85 S3It

BPI $319 MICROSOFT PLUS II S309 EPSON FX-ll5 54"
GREAT PLAINS 5471 PROJECT $159 TECMAA GRAPHICS EPSON LQ-l500 .-IUS EASVBUSINESS $319 PROJECT SCHEDULER Hardware'" MASTER S458 HP 7475A PLOTTER eONE WRITE PLUS $179 NETWORK $339 TSENG ULTAll. PAK 5429 JUKII300
OPEN SYSTEMS $38t SUPERPROJECT $219 TSENG ULTAll. PAK·S S3It JUKI8100
PEACHTREE I: TlMELlNE 2.0 S299 Accessories Emulation Boards NECPJ
REAL WORLD CURTIS SURGE $Col

NEC 3550 $1138
STAR ACCOUNTING AST OKIDATA $Col

PARTNER $249 Communications/ PROTECTORS $Col CXI327t19 ...... E QUME SPRINT 1155 $1589
STAR ACCOUNTING Productivity Tools

DATASHIELD BACKUP IRMA TOSHIBA P1340 $129
PARTNER II $549 POWER rc: IRMALINE TOSHIBA P351 '1149CROSSTALK $105 GILTRONIX AlB SWITCH C" IRMAPRINTCROSSTALK MKIV $149 MICROBUFFER INLINE Input Devices

Desktop Environments
PROKEV $89 (14'g $Col Networks KEYTRONIC 5151 $171
KEVWORKS $89 MICR FAZER INLINE ASTPCNET $Col KOALA $Col

DESK ORGANIZER $ 79 REMOTE $119 (14K) $219 CORVUS NET $Col MICROSOFT MOUSE $138
GEM DESKTOP $ 45 SMARTCOMII $109 2HK RAM SET $ 4. ORCHID PC NET rc: PC MOUSE W
SIDEKICK $45 SUPERKEV $ 55 8017 MATH CHIP $138 3COM PAINTBRUSH $129

Harvard
HTPM

$259
Chart-Master

$229
Quadboard

384K

$249

Tseng
IDtraPak

$429

Smartmodem
1200B

$365

Smartmodem
2400

$609

LOWEST PRICE
GUARANTEE!!
We will match current
nationally advertised

prices on most products.
Call and compare. h

~·BCC·22~·~2BC
, In New York State call (718) 438-6057

TERMS:
Checks-allow 14 days to clear. Credit processing-add 3%. COD orders-cash,
M.O or cenified check-add $5.00. Shipping and handling UPS surface-add $3.00

per item (UPS BlueS8.00 per item). NY State Residents-add applicable sales la•.
All prices subject to change.

~ __• MON.-THURS. 9:00AM-8:00 PM
~ _ SUN. & FRI. 9:00AM-4:00 PM

Softline Corporation
P.O. Box 729, Brooklyn, N.Y. 11230

TELEX: 421047 ATLN UI
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CHIPS
All our chips are tested
and priced for quick
sale. Call us'
INTEL 8087, 80287,
high speed coproe. __
_____From $125

64K-256K
RAMCHIPS _
__Call for Market Price.
128K Piggy-back chips
for your AT _
__Call for Market Price.

Micro Mart has financing
options available. Ask for
a Micro Mart Blue Chip
Credit Card, today.

COMPUTERS
AT&T Color and Mono Systems
in stock Start at SI995
COMPUTER SPECIAL OF
THE MONTH Call for details'_

NETWORKING!
PROTOCOL
CONVERSION
SNA & BISYNC 3780, 5251
Mod II & 12, 3274, 3278__
PC TURBO 186/187 board,
128K, 8087 Serial Board
attached _

TECHLAND Blue Lynx.
Complete line Call!
IRMA Complete line From S849

HARD DISCS
PEACHTREE TECHNOLOGIES
10 & 20 Meg. internal &
external From S549
IRWIN/TANDBERG Tape
back-up systems_ From S495
SEAGATE Fast 10,20,75 Meg.
for PC & AT From S495
SYSGEN Complete line _
=::-::-:-::-::-:c=-: New Low Prices. Call!
BERNOULLI TECHNOLOGY
Hard disc Subsystems_ S2595
PRIAM Superfast 40 & 60
Meg. for AT Call!

PRINTERS &
PLOTTERS
We have thousands in stock.
PRINTER SPECIAL OF THE
MONTH Call for details!
HOUSTONINSTRUME~
Ploners and Digitizers in stock_

DOTMATRII
EPSON FX85/185 NEW!
EPSON LX80/LQI500 _
COMREX 420, Epson com-
patible, 400cps SI695
OKIDATA 192 & 193, ML84,
Pacemark 2410 _
OKIDATA Color printers,
complete line _
TOSHIBA P-351 & 1340__
______ New Low Prices!
TEXAS INSTRUMENTS 855_
_______From 5799

LETnR QUAUTY
NEC Spinwriters 2050, 3550,
8850 New Low Prices!
COMREX CR II E, CR III & CR
IV Start at 5369
We carry a full range of form
handling options.

©Copyright 1985
Micro Mart, Inc.
Technology Corporate Campus
3159 Campus Drive
Norcross, Georgia 30071
IBM is a registered trademark of
International Business Machines
Corporation.

Prices are subject to change
without notice and are similar
but may vary at over 20 Mic~
Mart Retail Stores.
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MULTIFUNmON
BOARDS
We have a complete line of
Multifunction Boards compati
ble with the Portable, XTIAT.
THE BOARD SPECIAL OF
THE MONTH _ Call for details!
SIX PAK 64-384K, multifune._
I/O MINNIE I/O shortboard
for Portable & AT _
-,.. New Low Price!
ADVANTAGE 128K-3Mb,
expansion for AT _
QUADRAM QUADBOARD
Loaded,384K 5279
TECMAR CAPTAIN, 0-384K,
multitune. 5175
TALLTREE J-RAM 11 _
___-'--__ New Low Price!

GRAPHIC
CARDS
PREVIEW Mono Graphicsl
Hercules look-alike__S269
HERCULES Mono & Color
Graphics cards _New Low Prices!
TECMAR Graphics Master,
HiRes Color & Mono supports
Lotus 5449
QUADRAM Quadcolor I & II
color cards _

PARADISE Multi-display
or modular graphics
cards From 5199
STB Chauffeur &
Colorific_S289 & 5189
SIGMA Color 400 for
PGS SR-12 New Low Price!

FLOPPY DISK
DRIVES
1/2 HEIGHT Disk
Drives from Shugart,
Mitsubishi & TEAC.
PC, XT & AT Compatible
_ From 5115

TANDON TM 100-2,
OOIDS, 360K _
__New low, low price!

MISCELLANEOUS
MAXELL Diskettes in a
FREE flip N' file box 525
DYSAN Diskettes at
the lowest price in the
USA Call!
MOUSE SYSTEMS
PC Mouse, optical
w/software 5139
MICROSOFT Mouse,
bus or serial mechanical
KEYTRONICS 5151 &
5152 keyboards _
=--= From 5149
KENSINGTON MICRO
WARE MasterPiece_599
CURTIS Accessories,
Pedestals, cables, etc._
HAYES Mach II & Mach
III Joysticks _ 539/545
QUADRAM Microfazer
print buffer 8-128K__
===-,-,_From 5129
TRIPPELITE ISOBAR
surge protectors, 4 & 8
plug From 549
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WELCOME
TO THE WORLD
OF MICRO MART.

Aworld of friendly micro
computer experts. And your window
to the world of computer products,
information, service and support.
Or just good microcomputer advice.

Micro Mart presents the latest and
best-selling PC products at some
world-beating prices. And with our
15 million dollar inventory on-line
to our IBM mainframe, we quickly
know what's in stock. And how to get it to you fast.

You'll find Micro Mart Service to be world class,
too. Highly trained technicians repair and replace
any product we sell. On-site, depot and customized
Micro Mart Service can fit your business needs. No
question. But if you have any questions about any
aspect of microcomputers, Micro Mart will give
you the answers.

So for all your PC needs, calion the people
at Micro Mart. They make all the difference in
the world. "We're America's PC Specialists:'

---~~ ~---------------- -- ---------- ------ ---------------- --~--~

1·800-241·8149...··.."
(404) 449·8089.~,

MONITORS AND
CRT'S

HAYES Smartmodem 300,
1200, 1200B & 2400. We have
the best stock in the USA_Calli
VEN-TEL 1200 Baud Half Card
w/Crosstalk 1399

AAPHICS
Z-SOFT PC Paintbrush, mouse
graphics S95
DECISION RESOURCES
ChartMastecLatest version S239
MICROSOFT Chart__ SI69

COMIIU.ICA_S
MICROSTUF Crosstalk XVI.
Latest version S99
HAYES Smartcom 11__S85

_D PROCESSORS
MULTIMATE w/spelling checker
& tutorial__New Low Price!
SAMNA + 1350
MICROSOFT Word. New
version New Low Price!
LIFETREE Volkswriter Deluxe_
= $169
SSI WordPerfect, version 4.0_
_______S249

MICROPRO WordStar Profes
sional series _ New Low Price!

OFFICE &PROJEa
PU•••

HARVARD Total Project
Manager S299
SORCIMlIUS Super Project SI99
MICROSOFT Project_Sl75

DAIA BASE MAllMERS
Call for unadvertised Data
Base Managers.
MICRORIM 4000 or 5000,
Report Writer & Clout__
_____New Low Price!
WARNER SOFTWARE The
Desk Organizer $145
MICROSTUF Infoscope_S99

M_EMS

PGS Max 12 (E) amber, HXI2,
HX12 (E), & SR-12 New Low Prices!
QUADRAM Quadchrome, 690
dot RGB S449
AMDEK Color 300, 500, 600,
700, 710 Call!
AMDEK 300A/300G/3IOA_ ~

SI29/S119/S165l

MICRO MAlT IS A SERVICE MARK
Of MICIO MART. INC.
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SOFTWARE

MICRO MUSIC New
synthesizer system for
PC, inc!. keyboard &
digitiz~r SI895
POLAROID Palette S1195

SOFTWARE SPECIAL
OF THE MONTH. Call
for details! _

ACCOUIIIM
SORCIM/IUS Complete
line including Windows.
__From S289/each

SPlWSHEOS&
.IHIAIED PACIMES

SORCIM SuperCalc 3,
verso 2.0_New Low Price!

ElHAlCEMEIIIS &
munES

FOX & GELLER Com
plete line for dBase WIll,
Rbase 4000 _
NORTON Utilities 3.0_
=-===__ S69
ROSESOFT ProKey 3.0_

==-;-:-;;==- S89
CENTRAL POINT
SOFTWARE Copy 11
PC 135
SOFTSTYLE Set FX +
and Printworks, printer
control= _
SIDEWAYS Inverts
printout 135
BORLAND SideKick and
SuperKey_From S40

COMPILERS &
I.AIIIUME TOOlS

LATTICE C-Compilers_
-,---c--.,...,-- S279
MICROSOFT Complete
line_-=-:-::-=----
BORLAND Thrbo Pascal,
Thrbo Toolbox & more_
___ From S35/each



they point out which version is being used in the examples
Most of the appendix is filled with subroutines and pro
grams of all kinds. ranging from dBASE to assembly lan
guage (in CP/M and MS-DOS).

BROAD TERRITORY
The book is divided into 13 chapters jumping-perhaps
more than necessary-between hardware- and software
related topics. Gorsline starts with an interesting discus
sion of computer history and the inverse relationship be
tween hardware and software costs over the years. This
moves into a description of classic microcomputer ar
chitecture and design with comparisons of functions of
some of the more common designs. A discussion of
subroutine-calling methods highlights some of the low
level diversity that is so often hidden from the program-

(continued)

BOOK REVIEWS

16-BIT MODERN MICROCOMPUTERS
THE INTEL 18086 FAMILY
Reviewed by Alan Finger

NOT JUST FOR DBASE
The authors cover the full array of programming subjects.
including operating systems. languages. and programming
concepts with emphasis on structured programming.
Because the principles covered can be applied to all pro
gramming languages. not just dBASE. this book is of
significant value as a programming guide for multi lan
guage programmers.

In the back of the book is a section titled "Curriculum
for Educators." It provides guidelines for the book's use
as a textbook for programmers.

Advanced Programmer's Guide is a top-notch dBASE text. It
is written in easy-to-understand language and provides
complete coverage of dBASE programming. It is a guide
to be used with the dBASE manual and would be a
valuable source for a serious beginner or an advanced
programmer.

T he Intel 8086 has become the most widely written
about family of microprocessors. George Gorsline's

16-Bit Modern Microcomputers: The Intel 18086 Family is one
of the latest entries. Unlike the majority of such books that
are targeted at the advanced user of the IBM Personal
Computer. this text for software-oriented students is in
tended to provide a better understanding of the relation
ship between software and the underlying hardware en
vironment. The author. a professor of computer science
at Virginia Polytechnic Institute and State University at
Blacksburg. presents an integrated picture of 16-bit micro
processor hardware and software.

Paul W. Lowans (POB 357. Spencerport. NY 14559) is an elec
tronics engineering technician at Xerox Corporation in ROChester. New
York.

7765

FREE CATALOG and
COMPATIBILITY GUIDE

Request your FREE 32 page
catalog complete with a

software / forms Compatibility
Guide. Call Toll Free:

1·800·328·5727, Ext 518
In Minnesota 1-800-742-5685

The Match For Over 400
Software Programs . ..
Software loves us. In fact,
Peachtree, Open Systems, Great
Plains'· Small Business Software,
and many others recommend our
computer forms. We're compatible
with software programs big or small.
Together we get your job done.

We'll Match Your Special
Programming Needs with Custom
Designed Formats.
Forms deSigned to your exact
specifications. You can have extra
graphic touches, colors,
perforations, parts, and much more.
Custom deSign and 100% software
compatibility are as easy as plaCing
a custom order Call our Forms
Consultants ... Toll Free for
assistance 1-800-328-5727

......

EIPE I
IIHII
LE !
GUARANTEED

100%
SOFTWARE

COMPATIBLE

b)D DELUXE
COMPUTER FORMS

A DIVISION OF DELUXE CHECK PRINTERS, INC
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177 Webster St., Suite A-416, Monterey, CA 93940
For information, call 408/646-1384

Order TOLL FREE (VISA/MC/no CODs,POs)
800/548-2255 x803 or in CA 800/624-2644 x803

Price: $99 (CA residents include sales tax.)
Current customers can trade up to Multiple Choice version 2.3 by
returning their diskette with $25.

AWESOME
TECHNOLOGY INC

Dealers please contact Awesome's ma<;tcr distributor:

~
Secure Systems Technology. Inc.

1966 E. 66th SI.. Cleveland. OH 44103
800/647-5580 or in OHIO 216/361·3304

FOR ONLY $99, DON'T LET
THE GLORY DAYS PASS YOU BY.

If you want extra time to go dancing in the dark,
set your PC onfire with an Awesome concert. It will
do wonders for not only your showbusiness career,
but your business-business career. Isn't that why
you got your PC in the first place?

Multiple Choice takes less than 10K of resident
memory (one-seventeenth that of Top View and a
fraction of that taken by full-blown SideKick). It's
not copy protected, because Jason isn't paranoid
(Multiple Choice will even run, speaking about
paranoid copy protection, Framework and 1-2-3).
And you may return it for any reason within 30 days
for a full refund.

Go to your nearest dealer and demand Multiple
Choice today! You can start blasting through the
bedrock of PC delays tomorrow. You can also put on
one heck of a career-enhancing show.

DOS work-alike for the 68000. He told DR of it
about the time his buddies were showing it to Atari
(also about that time, a news leak in Infoworld
mentioned the codename Jason-DOS). Atari bought
it, as did several other companies.

Thus, a guy named Loveman, out to do an
encore, formed Awesome Technology (no brag, just
fact). Awesome's first product: Multiple Choice, in
its own way, the same kind of value represented by
Springsteen tickets.

Yes, there are other switcher programs. But, they
lack the compactness and the reliability of Multiple
Choice. Their authors haven't "paid the price:'
Good luck, goodbye competition.

WHY NOT GO WITH IBM'S
TOP VIEW AND MULTIPROCESSING?

Don't purchase a multiprocessing operating sys
tem like Top View. There are a bunch of reasons.

Windowing ignores the reality of most software
designs: You need more space, not less. Top View
wallows in about 170K of resident memory (Multi
ple Choice takes 10K). TopView doesn't give you
the full range of MS/DOS commands (you can't
even format a disk). Without special hardware, most
of today's applications, running concurrently, will
foul up your screen. And finally, you don't need
multiprocessing because word processing and
spreadsheets run slowly enough as it is.

WP and spreads can't afford to share back
ground-processing cycles. WordS tar can barely
keep up with the cursor now. And when you hit your
spreadsheet's "calc" key, you want answers, not a
blinking thinking-indicator.

IN ONLY 10K OF MEMORY,
MULTIPLE CHOICE LETS YOU
ADD FUNCTIONS TO SIDEKICK,
OR CREATE YOUR OWN SIDECLONE.

Pournelle concludes that SideKick was a good
start, but: " ... while SideKick's command struc
ture is logical, it isn't necessarily related to the
programs you want to use. I'd rather use SideKick,
123 or Supercalc, Xywrite, dbase II and MITE than
any of the integrated programs I've tried:'

With Multiple Choice, then, you can have the
best of all possible worlds. Add your favorite pro
grams to SideKick, or create your own integrated
SideCione altogether.

MEET THE SPRINGSTEEN
OF SILICON-BRAIN SURGEONS.

Seeing this ad is about as close as most people
will ever get to a pair of Springsteen tickets, a much
sought after and valuable commodity.

Springsteen is The Boss. It's only right that a
performer who gives the audience more than any
other entertainer should be on top. His four-hour
performance completely redefines the word value.

Each industry has such superstars. Once upon a
time, Jason "Born-to-code" Loveman joined Digi
tal Research as a wizard. Jason regarded his
officially assigned project as a dead-end. So, during
breaks, evenings and weekends, he created an MSI

WAYS 10 SET
ON FIRE

HOW TO PUT ON
A SPECTACULAR PC PERFORMANCE

Quietly install Multiple Choice on your Pc.
Then, when you sense someone looking over your
shoulder, put on the following show:

As you type along on your word processor, using
WordStar, Xywrite, WordPerfect, MicroSoft Word,
etcetera, make one keystroke that instantly puts you
into the middle of your 1-2-3, Framework or Super
Calc spreadsheet.

The rapid intake of breath, or possibly the clear
ing of a throat, will signal your next move. Make
another keystroke to instantly put you into MSI
DOS, where you casually do a directory listing.

When you're done listing the directory, one key
stroke will shoot you back into the original word
processing document, with everything exactly as
you left it.

By this time, you'll have a crowd that rivals the
one you drew with the Springsteen-ticket ploy. If
you want to guarantee an even larger crowd, try
juggling eight resident applications, in addition to
SideKick.

You've just experienced Multiple Choice, a
memory-switching program from Awesome Tech
nology.

JERRY POURNELLE RECOMMENDS IT.
Jerry Pournelle discusses Multiple Choice in his

Byte column: "I've got it here at Chaos Manor (I 'm
running it now on the Z-160) and it works fine. With
Multiple Choice, you can have WordS tar, DOS and
Lotus 1-2-3 running all at the same time (with
SideKick in the background already yet). Who
needs Symphony? Recommended:'

Pournelle later says: "Most of us might like to
work on one thing at a time, but in the real world we
tend to be interrupt-driven. Sit down to write, and
the phone rings: Someone wants someone' else's
telephone number. Start to work on a spreadsheet,
and you're sure to remember a phone call you ought
to make.

.. It isn't so much that we want to be able to run
more than one program at a time, but that we want to
go back and forth among tasks without long waits
and distractions. "

Take this ad into your office and ask: "Anybody
want to see a couple of Springsteen tickets?" You'll
be surprised at the amount of interest you generate.
Valuable commodities tend to cause excitement.
Here's another way to fire up a crowd.

AC

*Multiplc Choice works with MS/DOS 2.0 and later. on aJlIBM PC/XT/ATs/compatibles. and comes with a money-back guarantee, In addition to Ihe August BYTE. Multiple choice wa,;; reviewed in the 7/15/85 Los
Angeles Times by Lawrence J. Magid. and in Ihe 6/18/85 Bay Area ComputerCurreflls by Sieve Rosenlhal. © 1985 by Awesome Technology. Inc, ProdUCIS referenced arc Iradcmarks of somebody or other. Metaphors
by Bruce Springsteen. Advertising by TRBA. 408/258-2708.



ITOTALCONTROL
I with LMI FORTH™

For Programming Professionals:
an expanding family of
compatible, high-performance,
Forth-83 Standard compilers
for microcomputers

For Development:
Interactive Forth-83 Interpreter/Compilers
• 16-bit and 32-bit implementations
• Full screen editor and assembler
• Uses standard operating system files
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BOOK REVIEWS

mer of high-level languages. Likewise, the explanation of
memory-addressing modes clearly illustrates the underly
ing relationship between software and hardware behavior

THE 8086
The book then zeroes in on a description of the 8086's
internal architecture, applying the concepts developed in
a preceding chapter This actually is the shortest portion
of the book; Gorsline conveys a very concise view of the
8086.

As we begin to delve into the 8086 instruction set. the
author's computer science orientation begins to show. He
presents the various comparison, jump. and call instruc
tions first. with the emphasis on implementation of proper
flow of control constructs. Even their symbolic repre
sentations are included. Although the intent is laudable,
I found a few missing elements in the discussion of long
conditional jumps (greater than +/- 128 bytes) and the
use of register and indirect jumps and calls to implement
multiway. or case, transfers. A separate chapter covers
various data-movement and manipulation instructions.

Gorsline covers most hardware-related topics in a single
long chapter Here we are treated to an introduction to
8086 system design detailing the bus timing and the
various "glue" components required to turn an 8086 pro
cessor into a working computer If the reader is not well
versed in computer design. the timing diagrams and
schematics may prove intimidating Fortunately, a thor
ough understanding is not critical to the remaining
material. which is devoted to the problems of moving data
in and out of a computer Intel's 8251 Programmable Com
munications Controller is described thoroughly. as are the
principles of writing device-driver software.

Since one of the first steps in "bringing up" a microcom
puter system is to establish terminal communications with
it. the discussion is very appropriate. Gorsline then ex
amines the 8086 interrupt-and-trap mechanism as a nec
essary component of a practical system, and for those
readers not familiar with the technologies of the various
peripherals used in microcomputer systems, he provides
a general dissertation on various types of devices such
as serial terminals, rotating storage (disks). and bubble
memories.

One of the more difficult yet powerful components in
the 8086 family is the 8087 Numeric Data Processor It
receives excellent treatment at the hands of Gorsline. Start
ing with the need for utilizing floating-point arithmetic, he
provides one of the more readable explanations of the
8087 architecture and instruction set that I have seen.
Some of the more esoteric but critical details, such as
rounding and infinity interpretation, are also presented
clearly.

It is not until we are fairly well along that the book ac
tually deals with the 8086 assembly language itself. What
the author presents serves as a good. albeit incomplete,
reference to the subject Although there are several 8086

(continued)
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FORTRAN, C, and
BASIC Programmers•••
Programming just got easier with
Scientific Subroutine Libraries
from Wiley Professional Software.

You need to qUickly generate dependable, accurate and error-free code. Whatever language you
use, Wiley Professional Software has a powerful Scientific Subroutine Library that can save you
considerable programming time and development money.

Each library consists of more than 100 pretested and precompiled mathematical and statistical
subroutines, supplied on disk as a linkable library and as source code. Each package includes 400
plus pages of documentation, providing you with extensive reference material, a listing of the
subroutine's source code, complete test programs and the results of running each test. The
Subroutines cover fonnulas for:

To order, orforfree literature, call: i1i-850-6788

• General statistics • Interpolations • Function evaluations
• Probability • Fourier analysis • Systems of equations
• Analysis of variance • Cross tabulations • Solution of equations
• Regressions • Differential equations • Times series analysis
• Matrices • Roots of biquadratic equations • and more

a SOFTWARE

THE TECHNICAL SOFTWARE SOURCE

Microsoft FORTRAN ver..) 1.) or later. or IBM 2.0

Lattice CCompiler ver. 2.12 or later

BASICA

IBM Professional FORTRAN:
Ryan McFarland FORTRAN

Microsoft FORTRAN ver..U or later:
lB~t ProfesSional FORTRAN:
PC DOS 2.0 or better

REQUIREMENTS

$175

$175

$125

$175

PRICE

Call for Price

Wiley Professional Software
John Wiley &Sons, Inc.
Leslie Bixel,
605 Third Avenue, New York, NY 10158

Dealer Inquiries Invited.
Educational site licenses available.

Or write:

Developed bv Peerless Engineering Service

FORTRAN Library

CLanguage Library

BASlCA Library

Professional FORTRAN Library

MORE FORTRAN Library

LIBRARY

Just out, Professional FORTRAN! Coming Soon, MORE FORTRAN!

And now all the subroutines are available to those of you programming in Professional
FORTRAN. All that's reqUired is IBM Professional FORTRAN or Ryan McFarland FORTRAN.

On the way is MORE FORTRAN, which includes subroutines covering such areas as:

Analytical Geometry • Vector Algebra • Utility (including complex matrix
manipulation) • Numerical Analysis (including fast Fourier transforms, and solution
to systems of non-linear equations) • Assembler Service Routines-FORTRAN CALLS
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BOOK REVIEWS

SPEAKING FROM EXPERIENCE?
I found 16-Bit Modern Microcomputers to be a good book,
but not on the strength of its 8086 material. It is true that
a writer will be best writing from his experience. While

(continued)

assembler dialects in use today. Gorsline chose to use
Intel's version; while not the most widely used, it repre
sents the language "standard" upon which Microsoft's
MASM assembler is based.

At this point, I was beginning to get the impression that
Gorsline wrote much of the material more than a few
months before publication. Reading on. this suspicion was
confirmed as the author takes us back to hardware again
with a complete examination of the Intel's 8089 I/O
coprocessor. The 8089 is a powerful but expensive and
difficult-to-use device that combines a microprocessor and
a DMA (direct memory access) controller into a single in
tegrated circuit. It never became widely used. and any
thing more than a passing reference to it seems super
fluous. An accompanying section on DMA technique is
vital. however. and contains a significant error: Although
the author says otherwise, Intel's 8257 DMA controller
does /'lot directly support 16-bit data transfers.

Rather abruptly. Gorsline returns to the world of soft
ware with three chapters devoted to the fundamental
elements of system software design: operating systems.
assemblers, and compilers. He includes a brief history of
operating systems and their basic functions, with a look
at three 8086-based operating systems in use today:
CP/M-86, iRMX86, and UNIX. Of these three. only the last
is a major player in today's 16-bit market.

Gorsline introduces assembler and linker design con
cepts with a series of flow diagrams. A section on the use
of macros and conditional assembly for the purpose of
creating structured programs is probably one of the most
valuable discussions for assembly-language programmers,
regardless of the processor they may be working with.

The text then moves from assemblers to high-level lan
guages with a brief but illuminating look at language
theory. As earlier, the material seems somewhat dated
with its concentration on older languages such as FOR
TRAN and COBOL. In one of the few references to the
C language, Gorsline erroneously states that it does not
support dynamic strings.

So as not to overlook the more advanced processors
in the 8086 family. the author takes us back again to prac
tical matters with a somewhat sketchy description of Intel's
80186 and a more detailed description of the 80286 pro
cessor architectures and enhancements.

The final chapter. while not really coherent with earlier
sections, is certainly one of the most interesting. It is
devoted to communications and networking, and it is here
that Gorsline truly displays his knowledge. From network
topologies and the ISO Model to local-area networks. the
author manages to pack a comprehensive yet readable
survey into 35 pages.

HAIID
DISK
DAIVES

IBM PC Compotible
COMPAQ

$1759
10 MB. 640H

C1o<k. Monltor.SEA

MONITOIIS

Quantity

~

PIIINTEIIS
IIIOTHEII NEW 1509 DOT MIITIIIX •CIILL
HA-l0 ., "", .139.00
HA-1S. HA-25. HA-35 , , , ' ..... CIILL
TUJlnUJrlter , , , , .. 119.00
EPSOM LX-80 FIT , Cllll
FX-85. . 349.00
FX-185 , . ' . . .. , 505.00
OKIDIITII all models CIILL
PIINIISONIC 1091 119.00
TOSHIIIIP351 UJ/troctor ., 1179.00
STIIII MIIIONICS 5G-1O ,119.00
CITIZEN ' CIILL
CIINNON Laser Printer , ,. 1499.00
HOUSTON INSTIIUMENTS Plotter .. CIILL

APPLE PIIODUCTS

IIPPLIED ENG. AomUJorks 64H ,.149.00
liST Multi 110 , . ' Cllll
MICIIO SCI A2 Drive lie. , , , .. 169.00
lie drive , , , , ' 139.00
IIPPLE Compotlble Drive. , 119.00
HIIIII Mac drive ' . . . . . .. . CIILL

::IIc,.'O~m~tte ~A~~~~e ..' •.. 14lil~~
MIICINTOSH Horddrlve ' CIILL
MIICINTOSH 50ftUJore Jazz CIILL
MICIIOSOFT Mocenhancer, .175.00
50ftcard II . . . . . . , , , .. ' '. 159.00
Multi-pian lie & Mac 119.00

~~I~~~..~SS~~om';'u~i;otio';'i .:::8:
~~~~~KO~~E ~NIZEII (Mac) ..• ::::88
IIPPLEWOIIKS , , , 115.00
HIIYESMach III Joystick. . 39.00
SYSTEM SIIVEII Fan 69.00
VIDEO 7 V-colar 7 ,105.00
V-colar lie (AGB) . , , , 105.00
Titan Accelerator. .119.00
VIDEX Uitroterm . . . . . . . . . .. .169.00
IIPIIICOIIN (lifetime Warranty)
Super Senallmager .... , , , , ... 79.00

~O"tot~~/~Hoce•.••••••••• :::88
Extend It 64H . , , . ' . ' . 59.00
DISKETTES APPLEIMAC .. ,11.00/14.00
WE SUPPOIIT THESE FINE SYSTEMS:
IIPPLE, '1M, COMPIIQ, ITT,
liND MilNY MOllE
No Chari_ for Cr.dlt Cords

IIMDEK 300A . . . . . . .... 145.00
310A HI-Aes Amber .. , , , .. 155.00
COLOA 600 HI-AES AGB .. , 433.00
PIIINCETON GIIIIPHICS HX-12 469.00
SA-12 .. .615.00
MAX-12 , . . . 179.00
TIlXAN 121/122.. ,' 149.00
420 (AGB) , . . . . . . . .. . 439.00
41S (AGB) , , 419.00
440 (AGB) Hlah Aes ' . , .. 559.00
PIINIISONIC DT-S101 Color. " " .149.00
DT-Hl0310" High Aes AGB 369.00
DT-D1300D 13" AGB Color 149.00
DT-M140 14" AGB Color. '" . 319.00

10 meg
S6S/S39

~-

10 meg
414/39S

TElEX #550757/ANSWER BAa-eOMPUl'EltBANR UD

Orders Only

O TM. 800/332~f

COMPUTERBANC
16783 Beach Blvd., Hantington Beach, CA 92647

714/841-6160

IBM SOFTWAIIE

IBM PC AT
$4199

20MB Hard Drive
512K Ram

1.2 MB floppy
Monitor

$HAAD
DISK
DAIVES

LOTUS 123 CIILL
SYMPHONY. . CIILL
ENIIILE CIILL
IISHTON TIITE FromeUJork 389.00
dBASE II 189.00
dBASE III . . . . 389.00
MULTIMIITE .149.00
MICIIOSOFT Multiplan. . .... 115.00
Word ....... ....... .. .. 119.00

~O~e~ GELi.Eil·o~kkc~;' • • • .lU:gg
IISCI PliO Camm SahUlare 99.00
Ward Per'ect . . . . . .. . ..... 115.00
MICIIOPIIO WordStor 149.00
WordStor 2000 ' .. , , , , , 115.00
SIIMNII WOAD III ... , , , , ,179.00

~~~JIc~:.1:.'N~~~g:~~~,:~ItE

DIM

BANCi~'·

IBM HAIIDWAIIE

liST Six Pock Plus 64H 115.00

=~Ii~~~~eMonoG;oPhi~S . '. '. '.\~U8
Color Cord ..... . . . . . . 159.00
OIlCHID Turbo 186 . . 599.00
Pc Net Starter Hit . . . . . . . . .. . .. CIILL
QUIIDIIIIM Ouodboord O-H .... 198.00
OuodPort for AT ser & par. .. ..115.00

~~~~~lIp~u~6o.&hn~~~~e~... '.. j~~:gg
Ala Grande 3 functlan for AT .' ,119.00
Grophlx II- . . . . .110.00
High Aes 400 ' . .. ,369.00
Choffeur monogrophlcs NEW . .134.00

~~~~n~t~~~~~~~184~~~.c1~k.'.i6~~~
Multifunction Card OH-l. 2mb .... 179.00

~\'S'l~~~~~~~;~~~~ar••• ::::88
TTL Monitor Amb or Grn ".,100.00

T:.t~~~=~~~~~~e : : : 4;~~~
EVEIIEX TIIPE Pc/Xt/AT , , CIILL
1I0DYNE 20MB DAIVE CIILL
TEIIC SSB .... ,' ... ' , , .. 95.00
11M 1.2MB FLOPPY . . CIILL
360H Floppy for AT . .. . 115.00

~~CS~I~~sWM'SCM~u~or) }~::88
MICIIOSOFT Mouse 117.00
DISKETTES 2S DO 15.00

~~~~MA:'~~WlxP:::D6~~EIIS
MODEMS

IINCHOII Express 300/1200 .. .149.00
Volksmodem 1200 (S yr UJrnty). , .169.00
HIIYES 1200 395.00
1200B . . .349.00
2400 CIILL
Mlcramodemlle, ." .119.00
Tronset 1000.. .... .. CIILL
PIIOMETHEUS 1200 . . ,193.00
Promodem 1200B . .119.99
Promodem 1200A ., 189.00
Promodem Mac Pac Hit. . .. 319.00
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Manx offers two commercial development systems,
Aztec C86·c and Aztec C86·d. Items marked ·c are
special features of the Aztec C86·c system.

Symbolic Debugger
LN86 Overlay Linker
Librarian
Profiler
DOS, Screen, & Graphics Lib
Intel Object Option
CP/M·86 Library ·c
INTEL HEX Utility ·c
Mixed memory models ·c
Source Debugger·c
CP/M·86 Library ·c

Execution Code Compile!
Time Size Link Time

Dhrystone Benchmark
Manx Aztec C86 3.3 34 sees 5,760 93 sees
Microsoft C3.0 34 sees 7,146 119 sees
Optimized C86 2.20J 53 sees 11,009 172 sees
Mark Williams 2.0 56 sees 12,980 113 sees
Lattice 2.14 89 sees 20,404 117 sees

5349
5199
5399
5299
5199

Aztec C ll-c (CP/M & ROM)
Aztec C ll-d (CP/M)
C-tree database (source)
Aztec C80-c (TRS-80 3 & 4)
Aztec C80-d (TRS-80 3 & 4)

How 10 Become an Aztec C User
To become an Aztec C user call 1·800·221·0440 or call

1·800·832·9273 (800:rEC WARE). In NJ or outside the
USA call 201·530·7997. Orders can also be telexed to
4995812.

Payment can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701.

How 10 Get More Information
10 get more information on Manx Aztec Cand related

products, call 1·800·221·0440, or 201·530·7997, or write
to Manx Software Systems.

30 Day Guarantee
Any Manx Aztec Cdevelopment system can be return·

ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur·
chase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. A small restocking fee may be required.

Discounts
There are special discounts available to professors,

students, and consultants. A discount is also available on
a "trade in" basis for users of competing systems. Call for
information.

HOSTS: VAX UNIX ($3000), PDP·11 UNIX ($2000), MS·
DOS ($750), CP/M ($750), MACINTOSH ($750),
CP/M·68k ($750), XENIX ($750).

TARGETS: MS·DOS, CP/M·86, Macintosh, CP/M·68k,
CP/M·80, TRS·80 3 & 4, Apple II, Commodore C64,
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM,
65xx ROM.

The first TARGET is included in the price of the HOST
system. Additional TARGETS are 5300 to $500 (non
VAX) or $1000 (VAX).

Call Manx for information on cross development to the
68000, 65816, Amiga, C128, CP/M·68K, VRTX, and
others.

CP/M, Radio Shack,
8080/8085/Z80 ROM
Manx Aztec Cll
"I've hada lot ofexperience with different Ccompilers,
but the Aztec C80 Compiler and Professional Develop·
ment System is the best I've seen."

80·Micro, December, 1984, John B. Harrell III

Manx Cross Development Systems
Cross developed programs are edited, compiled, assem·
bled, and linked on one machine (the HOST) and trans·
ferred to another machine (the TARGET) for execution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,

. consumer, scientific, industrial, research, and education·
al applications.

5499
5299
5199
5399

call

Aztec C68k-c Commercial System
Aztec C68d-d Developer's System
Aztec C68k-p Personal System
C-tree database (source)
AMIGA, CP/M-68k, 68k UNIX

Aztec C65-c ProDOS & DOS 3.3 5399
Aztec C65-d Apple DOS 3.3 5199
Aztec C65-p Apple Personal system 599
Aztec C65-a for learning C 549
Aztec C65-c/128 C64, C128, CP/M 5399

NIBBLE review, July 1984

A vast amount of business, consumer, and educational
software is implemented in Manx Aztec C65. The quality
and comprehensiveness of this system is competitive
with 16 bit C systems. The system includes a full optim·
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple II version runs under DOS 3.3, and
ProDOS, Cross versions are available.

The Aztec C65·c1128 Commodore system runs under
the Cl28 CP/M environment and generates programs for
the C64, Cl28, and CP/M environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Commodore 64 and 128 machines.

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec C68k
"Library handling is very flexible . .. documentation is
excellent . .. the shell a pleasure to work in blows
away the competition for pure compile speed an ex·
cellent effort."

Computer Language review, April 1985

Aztec C68k is the most widely used commercial C com·
piler for the Macintosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position be·
yond comparison. It is available in several upgradable
versions.
Optimized C Creates Clickable Applications
Macro Assembler Mouse Enhanced SHELL
Overlay Linker Easy Access to Mac Tholbox
Resource Compiler UNIX Library Functions
Debuggers Terminal Emulator (Source)
Librarian Clear Detailed Documentation
Source Editor C·Stuff Library
MacRarn Disk ·c UniTools (vi,make,diff,grep) ·c
Library Source ·c One Year of Updates ·c

Items marked ·c are available only in the Manx Aztec
C86·c system. Other features are in both the Aztec C86·d
and Aztec C86·c systems.

Distribution of Manx Aztec C
In the USA, Manx Software Systems is the sole and ex·

c1usive distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unauthorized.

Apple n, Commodore,
65xx, 65C02 ROM

Manx Aztec C65
"The AZTEC C system is one of the finest software
packages I have seen"

5499
5299
5199
549

MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
':4 compiler that has many strengths . .. quite valuable
for serious work"

Computer Language review, February 1985

Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 plOl8) measures performance for a
systems software instruction mix. The results are with·
out register variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve·
ment.

Aztec C86-c Commercial System
Aztec C86-d Developer's System
Aztec C86-p Personal System
Aztec C86-a Apprentice System

Great Features: Manx Aztec C86 is bundled with a powerful
array of well documented productivity tools, library routines
and features.
Optimized Ccompiler
AS86 Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model
Z(vi) Source Editor ·c
ROM Support Package ·c
Library Source Code ·c
MAKE, D1FF, and GREP ·c
One year of updates ·c

All systems are upgradable by paying the difference
in price plus SID.

Third Party Software: There are a number of high qual·
ity support packages for Manx Aztec C86 for screen
management, graphics, database management, and soft·
ware development.

C-tree 5395 Greenleaf 5185
PHACf 5250 PC-lint 598
HAW 5250 Amber Windows 559
PRE-C 5395 Windows for C 5195
WindScreen 5149 FirsTime 5295
SunScreen 599 C Util Lib 5185
PANEL 5295 Plink-86 5395



Discover the most powerful

The IBM
Personal Computer AT.

Hold on to your hat.
The IBM Personal Computer AT lfor Advanced

Technologyl.is based on the advanced 80286 16-bit
microprocessoc This remarkable computer will
run many of the programs written for the IB.\J Pc.
up to three times fastel~ }ou'lI be able to recalculate
large spI"eadsheets in seconds and retrieve files in a
flash. And ifs ideal for 1B.\1 TopView. the new kind of
software program that lets you run and "window"
several other programs at once.

The IBM Personal Computer AT has got the
power land pricel to surprise you. In many ways.

Compatibility. expandability.
networking too.

With the IBM Disk Operating System. the IB.\l
Personal Computer AT can use many programs
from the fastest-growing library in the personal
computer software industry.

The IBM Personal Computer AT is also available
with up to.1 million bytes of user memory to run
multiusec multitasking operating systems such
as XE IX™. Volume upon volume of information is
available at your fingertips. You can customize
your ystem to store up to 20.000 pages of infor
mation at one time. And its keyboard helps you use
all of this computing power more easily.

This member of the IBM PC Family is a powerful
stand-alone computer that can also be both the
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primary file server and a station on your network.
With the IBM PC Network lwhich is so easy to
,-----------------------------,
I IBM Personal Computer AT Specifications
I User Memory Diagnostics
I 256KB-3MB' Power-on self-testing'
I Microprocessor Parity checking'
I 16/24-bit 80286' CMOS configura ion table with
I Real and protected modes' battery backup'
I Auxiliary Memory languages
11.2MB and 360KB diskette BASIC, Pascal, FORTRA ,APl,
I drives' Macro Assembler, COBOL
1 20MB fixed olsk drive' Printers
: 41.2MB maximum auxiliary Supports attachment of serial
I memory' and parallel devices
I Keyboard Permanent Memory
I Enlarged enter and shift keys (ROM) 64KB
I 84 keys Clock/calendar with battery'
I lO-foot cord' Color/Graphics
I Caps lock, num lock and scroll Text Mode
I lock Indicators Graphics Mode
I Display Screen Communications
I IBM Monochrome and Color RS-232-C interface
I Displays Networking
I Operating Systems High-performance, high-capacity
I DOS 3.0, XENIX,' Pc/IX 1.1 station on the IBM PC Network'

L
I 'Advanced Features for Personal Computers I

-----------------------------~

connect you can do it yourselfl. the IBM Personal
Computer AT can share information with IBM PCs.
PC/XTs and IBM Portable PCs.

Get a hands-on~ hats-off
demonstration.

The 18.\11 Personal Computer AT has the powel~

compatibility and expandability many PC users
need. at a very appealing pl"ice.

For more information contact your authorized
IBM PC dealer. IB~1 Product Center or IBM
marketing repl"esentative. For a store near you
call 1-800-447-4700. In Alaska or Hawaii call

1-800-447-0890. ~ : :~~§: IJ)

Inquiry 429,



personal computer IBM has ever made.

Little Tramp character licensed by Bubbles Inc .. $.a.
XENIX tM is a registered trademark of Microsoft Corporation.
UN IX is a trademark of AT&T SeU Laboratories. PC/IX is based on UNIX System III. which is
licensed to ISM by AT&T Technologies. Inc. Developed for ISM by INTERACTIVE Systems Corp.
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Alan Finger is president of Cytek Inc. (805 Turnpike St. Unit 202.
Nortli Andover. MA 01845). a consulting company specializing in
personal computer teclinology.

BOOK REVIEWS

Statistical software seems to hold

Gorsline writes very well about general computer science
subjects, he seems much less comfortable with the 8086
specific topics. I came away with the distinct feeling that
his knowledge of the device is limited.

I found two errors that. although minor. reappeared
throughout the book. Gorsline consistently refers to mem
bers of the Intel processor family with the prefix "1" as
in 18086. This designation is reserved for Intel's industrial
temperature range parts and is distinct from the marketing
department's affectation of "iAPX286:' which is sometimes
seen. The second error is in referring to Texas Instruments'
16-bit microprocessor. the TMS9900. as the TI-99/4: the
ill-fated home computer that happened to contain one.

The author made a very serious omission from a book
intended as a text. Student exercises are nowhere to be
seen. This will leave either the instructor with a major task
or the students with no way of reinforcing the material
presented.

All in all. 16-Bit Modern Microcomputers is a very good in
termediate textbook for computer science students.
Would-be hackers will have to look elsewhere.

STATISTICAL PROGRAMS IN BASIC
Reviewed by David WHopper

proportion to the number of people

who need to use it.

a fascination that is out of

Statistics and statistical software seem to hold a' fascina
tion for computer users that is out of proportion to

the number of people who actually need to use these
tools on a regular basis. The fascination seems to be
greatest when the source code for the statistical opera
tions is available. particularly when it is in BASIC.

The stated purpose of Statistical Programs in BAS1C is "to
provide an innovative approach to the traditional lecture
method of statistics instruction." Ronald D. Schwartz and
David T. Basso present short and easily understood pro
grams to take the place of "canned statistical programs:'
These short programs allow students to follow the pro
gramming logic. to understand the computational formulas
used, and to see how problems are set up for computer
solution.

The programs are highly commented. For example. the
(continued)

PLII1 15945 West Pope Blvd.
Prairie View, IL 60069

INC (312) 537-7888

For more information,call orwtite:CI GRAFPOlnT
4340 Stevens Creek Blvd. Suite 280
San Jose, CA 95129 (408) 249-7951

IBM PC AT performance!
PCjr price!

* AMPRO Little Board 186 5479
·8 Mhz 16 Bit 80186 CPU

·128 512K RAM; 1 MB
w add-on board
• 128K EPROM - 2 Byte

Wide sockets
• 4 Drive floppy disk controller

• SCSI (SASI) hard disk interface
• IBM compatible ROM-BIOS

• Boots PC DOS 2.x, 3.x
• Two RS232 C serial ports

• Parallel printer port
• Expansion board w 512K RAM. 8087-2. Clock. 2 serial ports.

RS422 port

* AMPRO Little Board Plus 5329
• Same as Little Board 186 except 4 Mhz Z80A (8 Bit) CPU.

64K RAM, 4 - 16K EPROM; w CP M 2.2, ZCPR3

* AMPRO Little Board (the original) 5269
• Same as Little Board Plus except no SCSI, 4K EPROM;

w CP M 2.2, ZCPR3
25 different enclosures w power supplies, cables, etc. from 599
Floppy Winchester drives from 589
XEBEC 4000 OWL 1 2 Ht 10Mb drive w integral controller 5595
Terminals: Wyse, Qume, Kimtron from 5395
Power supplies, cables, connectors in stock

Complete technical support. Assembled systems available. Write or call for
free catalog. Most orders shipped same day.

VISA, MasterCard, Money Order, C.O.D. Checks allow two weeks.
Purchase orders and bids welcome. Prices F.O.B. Prairie View. IL.
IBM PC AT. PCJr. PC DOS are trademarks of Inlernallonal BUSiness MachlnesCorporatlon XEBEC OWL
IS a trademark 01 XEBEC, Inc

IIIIKI
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WE WILL NOT BE UNDERSOLD, WE BEAT ANY ADVERTISED PRICE

FREE
OVERNIGHT DELIVERY ON ALL ORDERS *

STAR MICRONICS
NLQ30 $193.00

NLQ~O $261.00

5151 KEYBOARD $149.00

AT PROM KIT $14.95

COMPUTER ACC.

POWER DIRECTOR $79.00

MOUSE SYS
MOUSE SYS W/ PAINT $138.00

SOFTWARE
WORD PROCESSING

WORDSTAR 2000 $249.00
WORDSTAR 2000 PLUS $298.00
WORDSTAR EASY $87.00
SAMNA PLUS $299.00
SAMNA III $239.00

PFS. WRITE $78.00

PFS. REPORT $69.00

DATABASES & SPREADSHEETS

HARDWARE

~

SIX PACK PLUS

AT ADVANTAGE

5251 EMULATION BD

aUADRAM

MICROFAZER PAR

QUADBOAJ64 K

QUADMEG-AT

KEYTRONIC

PRINTERS
EPSON

FX-185

FX-85

LQ-1500

NLQ50

BROTHER

$227.00

$359.00

$543.50

$204.00

$225.00

$305.00

$475.00

$269.00

$899.00

$369.00

GRAPHICS BDS
HERCULES

GRAPHICS CARD

COLOR CARD

PARADISE

GRAPHICS CARD

MULTIDISPLAY CD

PERSYST
COLOR CD/RGB COMP

BOB SUPER HI-RES

TECMAR
GRAPHICS MSTR BD

MONITORS
PRINCETON GRAPHICS

HX-12 HI RES

SR-12 W/DOUBLER ,

ZENITH

AMBER 12"
GREEN 12 "

AMDEK
COLOR 300

COLOR 500 RGB

COLOR 710 HI-RES

MAXELL HI-DEN

MAXELL DS-DD

VERBATIM

$289.00

$145.00

$272.00

$197.00

$199.00

$389.00

$445.00

$543.00

$714.00

$99.00
$99.00

$269.00

$359.00

$579.00

$42.95

$19.95

$21. 95

LOTUS 1-2-3

SYMPHONY

SPELLING CHECKER

TEXT OUTLINER

SPOTLIGHT

DBASE 111
FRAMEWORK

SUPERCALC 3

REFLEX

SAT. & EDUCATION

BARRON'S S.A.T.

HARDCOURT BRACE

ACCOUNTING

BPI GENERAL ACC

BPI INV. OR JOB CST

BPI A/P, OR A/R

FIS-2001 ACC.SYSTEM

$299.00

$430.00

$87.95

$87.95

$44.95

$334.00
$334.00

$197.00

$249.00

$49.95

$44.95

$297.50

$471.00

$297.50

$4000.00

HEWLETI PACKARD

CALL $$$ $5.95

HR-25

HR-35

TWINWRITER

LASERJET

6 PEN PLOTTER

THINKJET

$519.00

$892.00

$913.00

$2175.00

$1375.00

$369.00

IBH SPECIAL #l

IBM, 1-320K DS,DD DRIVE

10 MEG. HARD DRIVE, AMBER

OR GREEN MONITOR, &

256K, PAR PORT

PFS. WRITE AND FILE

$2350.00

IBH SPECIAL # 2

IBM AT- 1/20 MEG HARD

DISK, 1.2 MEG FLOPPY, MONO

MONITOR CARD, PAR PORT

512K, WITH AMBER OR GREEN
MONITOR

ONLY

256K CHIPS
SET OF 9

$69.95
64K CHIPS
SET OF 9

1-818-341-9193

Chatsworth, Calif. 91311

Price-Line Computers, Inc
9710 Topanga Cyn. Place

ORDER LINE
1-800-334-8989

COMPAQ
286

CALL $$$$
XIDEX OS-DO DISKS
$9.95 BOX OF 10

$129.00
$379.00

$614.00

CALL FOR PRICES ON C.ITOH

DIABLO,NEC, APPLE, IBM.

MODEMS
HAYES

SMARTMODEM 300
SMARTMODEM 2400

SMARTMODEM'1200
CALL FOR PRICES ON

NOVATION, RACAL-VADIC
YEN-TEL AND OTHERS-* 10 SURCHARGR POR CRRnTT CARns. PRRR OVRRNTGHT SHTPPTNG ON ORnRRS OVER

$100.00.COD'5 ACCEPTED.3%ADDED FOR INS.NO MONITORS, PRINTERS, PAPER
COMPUTERS INCLUDED IN OVERNIGHT SHIPPING. PRICES SUBJECT TO CHANGE W/OUT CALIF. RESIDENTS

NOTICE.VISA,M/C,A/X ACCEPTED.COMP.PO'S ACCEPTED. IBM IS A REG TRADE MARK I
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(COD's & purchase orders will not be accepted). Allow up to 6 wks. for Delivery

Signature _

BOOK REVIEWS

first one is 70 statements long. 10 of which are executable.
This ratio seems to hold throughout the book. In my opin
ion. this is excessive commenting. particularly for such sim
ple code. The authors use a very plain BASIC that should
execute with just about any BASIC compiler or interpreter.
The problem with this approach is that the code is
restricted to the very simple forms of the available BASIC
dialects. Thus. we are left with such things as two-character
variable names. INPUT statements without explanatory
prompts. and very simple PRINT statements. These fac
tors reduce the readability of the code and hamper the
user interaction and quality of the output. but they do not
affect the mathematical calculations carried out by the
code.

The book is organized into nine major chapters con
cerned with progressively more difficult topics. The be
ginning chapters are very simple. as befits a book designed
to complement a first course in statistics

The first sections deal with basic concepts such as sum
mation notation and simple averaging routines. The text
includes routines to sum a group of numbers. to sum a
group of numbers using subscripted variables. and to sum
a group of squared numbers.

A section entitled "The Analysis of Data" deals with the
calculation of various means. standard deviations. and
variances. The calculation of the arithmetic mean is
straightforward. However. to calculate the median of a data
set. the data set must be sorted to start with. If the data
is already sorted. then determining the median is a trivial
exercise. The standard deviation and variance are calcu
lated using a two-pass procedure. thereby reducing poten
tial errors associated with arithmetic round-off. The geo
metric mean calculation uses the obvious product of a
data-point method. which will seriously limit the range and
quantity of data that can be processed

The sections covering the calculation of factorials. per
mutations. combinations. and five probability distributions
provide straightforward algorithms for these calculations.
The use of simple algorithms makes the calculations easier
to understand but limits their usefulness because of over
flow problems

Simple routines are interspersed in the sections deal
ing with estimation theory and hypothesis testing. In the
programs presented. the reader is prompted for all the
required information (sample mean. standard deviation.
number of data points. confidence level. and correspond
ing values of the standard normal variables); the program
carries out the relatively trivial math. The programs for
small sample sizes (less than 30 data points) prompt for
the data one point at a time and calculate the mean and
standard deviation on the fly. In the interest of simplicity
in these calculations. the authors fall into the trap of using
the sum-of-squares procedure for calculating the standard
deviation rather than the more accurate updating method.
This has been repeatedly shown to be a source of
numerical precision errors. (See Peter A. Lachenbruch's

(co~ti~ued)OP 24

Hammer Computer Systems, Inc
900 LJrbpur LJndmg e"elc. Suite 250
LJrkspur. CA 94939

SHAMMER
Rt"d('finm~\'()urPC Producri,'il).

To Order Call:

USA 1.800·228.9602

CA 1·800·423.5592

Ask for Operator #24

With E-Z-DOS-IT'" Concur
rent Processing, your PC,
PC/XT, or PCIAT can pro
cess up to four programs
simultaneously. For example,
communicate in the back
ground while you are work
ing at the screen. Ideal for
PCs with 256K or 320K of
memory. And E-Z-DOS-IT is
compatible with the most
popular software on the mar
ket, and it only takes 8K
of RAM!

No Copy
Protect

E--Z--DOS--IT
Processing Power of

4 Computers For $59.95!

Name _

Company Name _

Address, _

City _

State Zip _

For DOS 2.012.1 @ 59.95 _

For DOS 3.1 @ 79.95 _

Subtotal: _

California Residents add 6% _

Shipping @ $6.00/copy _

Total _

Method of payment: VISA MC BANK DRAFT CHECK

Account # Exp. Date _

HAMMER COMPUTER SYSTEMS, INC.,
900 LARKSPUR LANDING CIRCLE, #250
LARKSPUR, CA 94939

~
-------------------------

SEND ME E..Z..DOS..IT

76 BY T E • NOVEMBER 1985 Inquiry 176



RightNo~The Best
~. eAre Free.

For A Limited lmte., There's No Registration Fee To Join The Source.

Phone (day) (evening) _

Name _

City State Zip _

Please bill my future online charges to:

o Visa 0 Master Card 0 American Express

Credit card # -:---~~------
(must be provided)

Address _

Expiration date _

PC type _

Signature _

Mother's maiden name
(for online password verification) _

o YES. I want to join The Source and take advantage
of your free membership offer.

o Send my new SourcePak Manual (shown) for the
reduced rate of $9.95 plus postage and handling,
charged to credit card below. ($10 off retail price)

Send no money. To sign up, just mail this coupon.
Or call The Source toll-free at 1-800-336-3366 and give
our representative this claim number,
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Offer expires November 30, 1985. e55 <f)

I <l)~
,C .....

I MAIL TO: The Source, PO Box 1305, McLean, VA 22102 I E-< 9L --.J

claim number, . Or mail the
coupon today.

Because joining The Somce is
smart. But joining The Somce for
free is ingenious.

'TheSOITfCes~
The most~ re5OI.lIre any personal computercan~.

A special offer for BYTE
readers. Now through November
30, become a member of America's
preferred online information

network for free.
In order

to introduce
you to The

~ Somc~
10 So ---~ newest onliner;oni~~~ _ attractions,

. -~ T\ we'r~ ~riefly
_"",--=~~...:"" -J waIvmg om

$49.95 registration fee.
New attractions like an

Investor Services package with
automated portfolio management.
Grolier's full-text, online encyclo
pedia. The chance to join stimula
ting Special Interest Group-s. Plus,
services like electronic mail,
comprehensive news and travel
servIces.

All at very competitive
online charges.*

There's even a tuton'a1 that's
free-ofonline-charges so you'll
have unlimited time to master
the system. On us.

But you have to act now. To
take advantage of om free mem
bership offer, call 1-800-336-3366**
and give om representative this
*Online rates as low as lOct/minute. $10 monthly
minimum applies.** In Virginia, call 703-821-6666.
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Digital Research Computers
P.O. BOX 381450 • DUNCANVILLE, TX 75138 • (214) 225-2309

REGRESSION AND CORRELATION
Regression and correlation seem to hold a great deal of
fascination, as evidenced by the prevalence of these func
tions on scientific and business calculators. Schwartz and
Basso provide simple linear and exponential regression
programs that use the sum-of-squares expansions to cal
culate the parameters of the equations. They also include
elementary routines to calculate Pearson's product mo
ment correlation coefficient and Spearman's rank correla
tion coefficient. The Pearson calculation uses the sum-of
squares expansion; the Spearman calculation assumes
that the paired data sets are in ranked order There's also
a short program to evaluate the significance of the cal
culated correlation coefficients.

The book contains a series of short programs to carry
out analyses of variance programs. As with all the pro
grams in this book. they are heavily commented, and the
program structures and calculation procedures used are
straightforward and easy to follow. A series of short
routines to aid in the evaluation of nonparametric statistics
completes the book. The Runs test. the Mann-Whitney U
test. the Kruskal-Wallis test. and the Friedman test are
featured.

In general. Statistical Programs in BASIC deals with very
elementary statistical procedures in a very elementary
manner The authors use a version of BASIC that should
be very easy to transport to any computer system. How
ever. the procedures are so simple that a reader with a
good statistics text and a decent calculator would not need
a computer

The major flaws in the programs are the lack of sub
routines to calculate Z. F. or T statistics and the lack of
even a simple sorting subroutine. Schwartz and Basso
make no mention of the problems of numerical accuracy
and precision and. in many cases. do not use robust
routines even when simple versions of such exist. Overall.
Statistical Programs in BASIC is a good introductory text. but
not one on which to base any sort of analysis dealing with
difficult or large data sets. _

BOOK REVIEWS

article "Statistical Programs for Microcomputers" in the
November 1983 BYTE. page 560) The other problem with
this section is that the reader is required to input the
values of the Z score or T or F statistic. This would be ac
ceptable if tables of these statistics were included in an
appendix, but they are not. It would be much better if
a simple subroutine to calculate these numbers were in
cluded. Later sections deal with the acceptance or rejec
tion of the assumption of independence for (RxC) and
(2 x 2) contingency tables. As before, the reader is required
to input the test statistics.

BLANK PCB WITH 2716
CHAR. ROM. 2732 MON. ROM

SOURCE DISKETTE - ADD 510

SET OF 2 CRYSTALS - ADD 57.50

$899#~RT_80
(COMPLETE KIT, 2K VIDEO RAM)

FOR 8 IN.
SOURCE DISK

(CP/M COMPATIBLE)
ADD 510

THE NEW ZRT-80

CRT TERMINAL BOARD!
~ A LOW COST Z-BO BASED SINGLE BOARD THAT ONL Y NEEDS AN
a:: ASCII KEYBOARD, POWER SUPPL Y, AN') VIDEO MONITOR TO MAKE A
::J COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE. OR
o WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER
u.. SERVICES.
o FEATURES:
(J) .. Uses a Z80A and 6845 CRT
~ Controller for powerful video

~ .. ~at2a3~il~l:e1s6 BAUD Rates from 75

W • ~~ ~98200~iandard lormal (60 Hz).i= • Optional forma's Irom 24 x 80
o (50 Hz) to 64 lines x 96 characters
~ (60 Hz).

.. Higher density formats require up 10

t; . G::sd~i.~~~~~K8~:O6~lt~AR~~~
~ Gen. and USART combo IC.
eD .. 3 Terminal Emulation Modes whIch
::J are Dip Switch selectable. These
en include the LSI·ADM3A. the Heath
en H-19, and the Beehive.
~ .. Composite or Split Video.
<c .. Any polarity 01 video or sync.
en .. Inverse Video Capability.
-J .. Small Size: 6.5 x 9 inches.
-J .. Upper & lower case with descenders.
<c .. 7 .. 9 Character MatriK.

.. Requires Par. ASCII keyboard

LOW POWER!

150 NS ADD 510

64K S100 STATIC RAM

$119~,~

BLANK PC BOARD
WITH DOCUMENTATION

'--__--'5""4ce;9.ce;95'--__-' FEATU RE5:
SUPPORT IC. + CAPS • Uses new 2K x 8 (TMM 2016 or HM 6116) RAM •.

$17.50 • ~~I~~es~~~~.orll IEEE 696 24 BIT EXlended

FULL SOCKET SET : ~ci~ ~r:~sA~~Y :r~p;f:~~:rt~.'Y(~~Os~iBA makes
$14.50 TMM 2016. as lasl a' 100 NS. FOR YOUR HIGH

FULLY SUPPORTS THE • ~0~~~~i:L~~AAT~~~~) (BOTH LOWER 32K
NEW IEEE 696 S100 AND ENTIRE BOARD).

STANDARD .. 2716 EPROM, may be installed in any of top48K.

(AS PROPOSED) • :~ydf:a~:dto,~ 8:r~~~~0 ~n~~~s A'~O~~~i;;a~~
FOR 56K KIT $105 ~~SYk ~~~~ir~~e~~~i~cts wi'h your syslem monitor.

ASSEMBLED AND .. ~~~~~f~a~mC~~::i~~e:ns t~i;~~~~~~a~:M and
TESTED ADD S50 • BOARD may be partiaily populaled a. 56K.

256K S-100 SOLID STATE DISK SIMULATOR!
~ WE CALL THIS BOARD THE' UGHT-SPEED-100" BECAUSE IT OFFERS
~ AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
::J WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.
o FEATURE~

~ PRICE CUT! • ~5::"",;board using -SV 64K

Z .. Uses new Intel 8203-1 LSI Memory
o .... Controller
~ * Requires only 4 Dip Switch
~ Selectable I/O Ports.
~ ... Runs on 8080 or ZeD 5100 machines.

o ~. ~~~~h:rLf~~l~oM~~~r~ls ~~nL~neer~~lid
U Slate Disk Siorage.
LU .. Provisions for Battery back· up.
~ .. Software to mate the LS·l00 to your
U. CP/M" 2.2 DOS is supplied.

.. The LS-100 provides an increase in

~ "LAN~ PCC . ~~;;~~~ ?~:~;;~~! ~O::::I:np:~Sk
a: (WITH CP M' 2.2 up to 3 times as mucn for similar
a:: PATCHES AND INSTALL boards.

~ PROGRAM ON DISKETTE) #LS-100 $14900
8 569 95 (FULL 256K KIT)
to- ~B2a3 ~ tN~E:'" '329 S:ii (ADD 550 FOR A&T)

~~---------------------....,::::;
>
<o

Call or write for a free catalog on Z-80 or 6809 5ingle Board

Computers. 55-50 Boards. and other 5-100 products.

TERMS: Add 53 00 postage Orders under 515 add 75c handling No COD We accept
VIsa and MasterCharge Tex Res add 5.18°10 Tax ForeIgn orders (except Canada) add
20°10 P & H Orders over S50 add a5c for Insurance

David WHopper (109-896 Eglinton Ave. E. Toronto. Ontario M4G
2L2. Canada) is associate editor of tfle newsletter of tfle Personal
Computer Club of Toronto and a member of tfle board of referees for
Dr Dobb's Journal He flas publisfled work on atmospfleric tur
bulence and diffusion
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TELEX 910 380 3980

ACCESSORIES

LIST CONROY
PRICE PRICE

ARBO, IBM·PC to Para Printer Cable $ 36 $ 25
Switchbox, TS-0902 $ 95 $ 59

ASSIMILATION, Mac to Epson Conn ifF $ 89 $ 69
Daisywheel Connection $ 99 S 80

EPSON, Parallel Interlace for L01500 $ 100 $ 79
Serial Interlace Board $ 130 $ 110

OKIDATA, Plug 'n Play, Tractors, Okigraph CALL
ORANGE MICRO, Grappler Plus lor Apple $ 145 $ 95

Serial Grappler $ 119 $ 79
Buttered Grappler Plus, 16K $ 209 $ 145
Hot Link, S·P cable for lie $ 70 $ 44
Grappler C $ 119 $ 75

QUADRAM, Microlaze", Full Uno IN STOCK CALL
Microlazers BK, p.p, w/copy $ 189 $ 139

SMT, Apple II I/F & Cable $ 89 $ 39
STAR MICRO, MaC/Star Interlace $ 100 $ 89

CURTIS, Diamond, 6 oullets, switched $ 50 S 29
Emerald, 6 outlets, 6' cord $ 60 $ 35
Ruby, 6 outlets, 6' cord, filter $ 90 $ 55
Sapphire, 3 outlets, wlfilter $ 80 $ 46

EPD, Lemon, 6 outlets/wall $ 45 $ 29
Lime, 6 outlets/cord $ 70 $ 45
Orange, 6 outlets/cordJtilter $ 100 S 60
Peach, 3 outletstwell/filter $ 60 $ 39

INNOVATIVE, Oatacase 50 (disk holder) $ 15 $ 10
KENSINGTON, Printer Stand $ 30 $ 17
NETWORX, Wiretr.., 4OlI1let, wlfilt &surge $ 70 $ 39

Wiretree Plus, 6 outletslfilter/surge $ 100 S 59
PROD TECH INn, Uninterruptn Power Supply

200 Watts, PC200 lor IBM·PC $ 359 $ 289
300 Watts, XT300 for IBM-XT $ 499 $ 399
600 Watts, AT600 lor IBM·AT, 72lbs. $ 899 $ 789

LIST CONROY
PRICE PRICE

EPSON, Graphics Dump $ 15 $ 7
FUNK, Sideways $ 60 $ 37
HAYES, Terminal Prog. lor Smartmodem $ 99 S 65
MICROSOFT, Full Line IN STOCK CALL
MICROSTUF, Crosstalk $ 195 $ 109
OMEGA, Locksmith $ 100 $ 73
PENGUIN, Complete Graphics Sysfem II $ 80 $ 49

Graphics Magician $ 60 S 41
QUALITY, Bag of Tricks $ 40 $ 29
UNITED SWI, ASCII ExpreSS-Pro DOS $ 130 $ 82
UTllICO, Essential Data Duplicator III $ 80 $ 49

HOME& EDUCATIONAL

..
DOT MATRIX: L'ST CONROY

APPLE, Laserwriter $6995 $6500
EPSON, FX85 - 160 cps OQ/32 cps NLQ/1O" $ 499 $ 389

FX165 - 160 cps DQ/32 cps NLON5" $ 699 $ 539
LX80 - 100 cps DONS cps NLO $ 299 $ 249
L01500 - 200 cps DO/67 cps LO $1295 $ 995

HEWLETT·PACKARD, Laserjet $3495 CALL
Thinkjet - 150 cps Inkjet $ 495 CALL

OKIDATA, Okimate 20 - Color, Hi Res $ 268 CALL
182 - 120 cpsl80 col $ 299 CALL
192 - 160 cps/80 col/para. $ 499 CALL
193 - 160 cpsN32 col $ 699 CALL
93 - 160 cpsl136 col/para. $ 799 CALL
2410 Pacemark - 350 cpslpara. $2895 CALL

PANASONIC, P1090 - 80 cpsi1O" $ 349 $ 249
P1092 - 180 cpsi1O" $ 599 $ 459

QUADRAM, Ouadjet-Inkjet Color $ 895 $ 395
STAR MICRO, SGl0 - 120 cps DOI3O cps NLO $ 299 $ 249

SD10 - 160 cps DO, 40 cps NLO $ 449 $ 379
SR15 - 200 cps 00, 50 cps NLO, 16K $ 799 $ 679

TEXAS INSTRUMENTS, 855 - 150 cps $ 995 $ 795
TOSHIBA, 351 - 266 cps $1695 $1195

LETTER-QUALITY:
JUKI, 6300 - 40cpslpara, $ 895 $ 699

6100 - 18 cpslpara/3 pitch $ 599 $ 409
Sheet Feeder tor 6300 (single) $ 275 $ 225

PANASONIC, P3151 - 22 cps/15Y," $ 659 $ 425
TOSHIBA, Prop. spacing & hi-res graphics:

1340 - 144 cps DO & 54 cps LO $ 799 $ 619
Bi-.direction Tractor Feed $ 195 S 175

PLOTTERS:
EPSON, 4 Pen Plotter $ 599 CALL
HEWLETT-PACKARD, 8 Pen Plotter $3900 CALL

PRINTER SUPPLIES:
CONROY LAPOINTE,

Goored Paper Pack (250) $ 13 $
PAPER: White, Colored, Laser Cut, etc,
RIBBONS, DAISYWHEELS CALL

••

CABLES

•

MONITORS

LIST CONROY
ANCHOR, Signalman Mark XII $ 399 $ 269
HAYES, 2400 External Modem $ 899 $ 619

Smartmodem 1200B (IBM) $ 549 $ 379
Smartcom II Software (IBM or MAC) $ 149 $ 107
Smartmodem 1200 (External) $ 599 $ 419
Micromodem lie w/Smartcom (AP) $ 199 $ 139
Transet 1000 - 128K $ 399 $ 309

NOVATION, Apple Cat 11300 Baud (AP) $ 389 $ 219
2400 External $ 795 $ 549
212 Apple Cat, 1200 Baud (AP) $ 595 $ 409
SmartCat Plus w/software (MAC) $ 499 $ 349
ACCESS 1·2-3 1200B Modem +Crosstalk (IBM) $ 595 $ 369

PROMETHEUS, 1200 Standalone Modem $ 495 $ 349
ProModem 1200 w/software (MAC) $ 549 $ 399
ProModem 1200A lAP) $ 449 $ 329
ProModem 300C lAP lie) $ 199 $ 149
ProModem 1200B (IBM) $ 399 $ 289

VENTEL, PC Hallcard (IBM) $ 549 $ 389

AMDEK, Color 300 - Camp/Audio $ 349 $ 239
Color 500 - CompNCRlRGB/Audio $ 525 $ 319
Color 600 - Hi ReslRGB/Audio $ 599 $ 399
300A - 12" Amber/Comp $ 199 $ 129
3OOO,12"Green/Comp $'79 $ 119

P~I~tEi~N~~~~;JI':M~iReslRGB ~ ~~ : m
HX·12e - Hi Res/RGBlfor IBM·EGA $ 785 $ 559
SR·12 - Hi ReslRGB $ 799 $ 599
MAX·,2 - Amber (IBM) $ 249 $ 179

QUADRAM, Amberchrome, 12" $ 250 $ 149
ZENITH, ZVM·I220 -12" Amber/Camp $ 159 $ 109

ZVM-1230 - 12" Green/Comp $ 159 $ 109
ZVM·' 24 & ZVM-135 15-25'10 OFF

(ALL MAIL: 12060 SW Garden Place, Portland, OR 91223 )
FOR YOl:JR APPLE

•

............... LIST CONROY

.......,....... PRICE PRICE

lie, lie, Mec IN STOCK, CALL ALS, Word or List Handler, ea. $ 80 $ 36

LIST CONROY '[i!lm~~I;I~!BIl~DI.iI~ Handler Pak (Word/LisUSpell) $ 170 $ 73AEGIS, Challenger or Pyramid, ea. $ 50 $ 33 ~ • ••• • • APPLE, Appleworks $ 250 $ 225

A~S~~~o~T~~~Pt~~meric Turbo : li~ : 1~ MICRO-SCI, A2 D,'sk Dr,'ve, 143K $"2s6T9 COIlAOY$159 :~~~~N-J~T~Rd~:~~I~~~~P/M80)$$ ~~~ $$ ~:90
BLUECHIP, Millionaire, Barron, Tycoon, ea. $ 60 $ 38 ' " ,
BORLAND, Sidekick (copiable) $ 85 $ 45 A2 Controller Card $ 100 $ 59 BRODERBUND, Print Shop $ 50 $ 31
CENTRAL POINT, Copy II Mac $ 40 $ 22 Halt Height Drive for II +lIIe $ 269 $ 159 Print Shop & Relill $ 65 $ 39
CONROY-LA POINTE, Diskettes SEE BELOW Hall Height Drive for lie $ 299 $ 169 Bank SI. Mailer or Filer, ea. NEW $ 70 $ 45
CONTINENTAL, Home Accountant $ 100 $ 65 TEAC, T40 Hall Ht, 163K, Direct $ 249 $ 149 Bank SI. Writer or Speller, ea $ 70 $ 45
CREIGHTON, Home Pakor MacDtfrce, ea. $ 39 $ 26 Controller Card lor T40 by ComX $ 79 $ 45 Bank SI. Combo (Writer & Speller) $ 140 $ 85

Mac Spell + $ 99 $ 61 • •• • DATA TRANS, Fontrix $ 95 $ 63
DOW JONES, Market Manager Plus $ 249 $ 159 DOW JONES, Market Manager $ 249 $ 159
EXPERTELLIGENCE, ExperLogo $ 150 $ 95 IOMEGA, 5 meg Bernoulli Box tlMac $1995 $1595 Market Analyzer $ 349 $ 219 BEAGLE BROS" Full Line IN STOCK CALL
FIRST BYTE, Smooth Talker $ 100 $ 63 QUARK, OCl0 for 1Ie/lleIllI/MAC $1995 $1095 HOWARD SOFT, Tax Preparer '85 $ 250 $ 159 BRODERBUND, Print Shop $ 50 $ 29
FORETHOUGHT, Fact Finder $ 150 $ 95 , • •• ., HUMAN EOGE, Sales or Mgmt Edge, ea. $ 250 $ 139 CONTINENTAL, Home Accountant $ 75 $ 43
HABA, Ext. Disk Drive, 400K $ 449 $ 339 LIVING VIDEOTEXT, Think Tank $ 145 $ 89 KOALA, Full Line IN STOCK CALL

DS/DD Ext. Drive, 600K $ 599 $ 489 APPLE, Mouse for lie $ 150 CALL MEGAHAUS, Megaworks $ 125 $ 79 MICROSOFT, Typing Tutor II $ 25 $ 17
HHAlpYpDoEpNo'TSAaMrguosn,IIHI,.ppo C, Levell $$ 15050 $$ 3

99
1 CCS, 7711 or 771Q-A Interlace, ea, $ 115 $ 95 MICRO PRO, WordStar Ireq. CP/M) $ 350 $ 189 MONOGRAM, Dollars & $ense (1I+/lle) $ 100 $ 59

HUMAN EDGE, M,
'nd Prober $ 50 $ 29 CPSllEASTSIDE, Wild Card II (copier, +Ie) $ 140 $ 79 WordStar wi Starcard $ 495 $ 265 ~~~~~:s~ $ense (lie/lie 1281<) : 1~ $$ ~

INFOCOM, Hitchhikers Guide $ 40 $ 25 ~~~:s:~a~~~,~I~rJo~~~i~k~y~II~/:, $ 119 ~A~~ WordStar Professional, 4 Pak $ 495 $ 265 SCARBOROUGH, Mastertype $ 40 $ 25
KOALA, Mac Vision $ 400 $ 229 KENSINGTON, System Saver Fan $ 90 $ 65 MailMerge, SpeliStar, or Starlndex, ea $ 99 $ 54 Build·A·Book $ 40 $ 25
LIVING VIDEOTEXT, Think Tank $ 145 $ 92 KEY TRONIC, KB200 Keyboard (+) $ 298 $ 179 InfoStar and StarCard Combo $ 595 $ 295 Your Personal Net WOrth $ 80 $ 50
LOTUS, Jazz $ 595 $ 389 KOALA, Muppet Keys $ 80 $ 44 MICROSOFT, Mulli·Plan (Ap DOS) $ 95 $ 62 SIERRA/ON·lINE, Homeward $ 70 $ 45
MANHATTAN, ReadySetGo $ 125 $ 69 Touch Tablet w/Micro Illustrator (+Ie) $ 130 $ 75 QUARK, Word Juggler &Lexicheck(lleIllc) $ 189 $ 129 SIMON & SCHUSTER, Typing Tutor III $ 50 $ 33
MEGAHAUS, Megalorm $ 295 $ 189 KRAFT, Joystick IlIelllc) $ 50 $ 25 SENSIBLE, Sensible Speller $ 125 $ 79 PLUS: BARRONS, CBS, DAVIDSON, EDU·WARE,
MICROSOFT, Business Pak $ 595 $ 395 MlCROSCl,80Co.Card + 64KRAMCard(I~) $ 179 $ 89 SIERRA/ON-LINE, Screen Wr~er II $ 130 $ 89 ~mli~H~A~R!C~O[UiR~TE'GLEAiRNING CO., TERRAPIN

Excel $ 395 $ 259 MICROSOFT, Premium Softcard (lie) $ 395 $ 275 SOFTWARE PUBl, PFS:Fi~ or Write, each $ 125 $ 79 • • •
Multiplan, Word, or File, each $ 195 $ 125 Z80 Softcard II, 64K $ 425 $ 295 PFS:Graph or Report, each $ 125 $ 79

MILES, Mac the Knile, v. 1 $ 39 $ 25 ORANGE MICRO, Buff"edGrappIer~us,l6K $ 209 $ 145 PFS:Access $ 70 $ 43 BLUECHIP, Millionaire or Barron, ea, $ 50 $ 35
MONOGRAM, Dollars & $ense $ f50 $ 89 16K Butter Board for Grappler Plus $ 99 $ 59 SPRINGBOARD, Newsroom $ 50 $ 32 DATASOFT, Aztec or Zaxxon, each $ 40 $ 27
NofYVDEAsTTIOAN,'Hsmela'Xncat ~us Modem wlSoftware $$ 4

3
99
95

$$ 3
2
4
4

9
9

Hot Link, S·P cable lor lie $ 70 $ 44 STONEWARE, DB Master, v. 4 + $ 350 $ 189 ELECTRON, ARTS, Sky Fox &Olhers, ea. $ 40 $ 29
TITAN, Accelerator lie $ 319 $ 229 HAYDEN, Sargon IIIIChess) $ 50 $ 30

PROVUE, Overvue $ 295 $ 185 128K RAM Card (11+) $ 329 $ 149 ~D!ii[llliil![i]EtiDii~~I]I]. INFOCOM, Zork I, II, or III, ea $ 40 $ 29
SIMON & SCHUSTER, Typing Tutor Itt $ 60 $ 31 TRACKHOUSE, Numeric Key Pad (11e) $ 100 $ 79 • ~ • MICROPROSE, Strike Eagle $ 35 S 23
SOFTWARE ARTS, T/K Solver $ 249 $ 159 VIDEO 7, V Color 7 RGB Card $ 150 $ 129 50 $ 27 ORIGIN, Ultima III $ 60 $ 39
SOFTW, PUBL., PFS: Fi~& Report Combo $ 175 $ 105 V Color lie $ 130 $ 89 BEAGLE, GPLE or Alpha Piot, ea $ PENGUIN, Transylvania $ 35 $ 24
STATEOFTHEART,E~ron~Checkbook$ 80 $ 50 V Color lie $ 250 $ 169 PronioOOS,OiskCUcl<,Ap.I.\edl.orI.O.~.."ea$ 30 $ 19 SPECTRUMHOLOBYTE,Gato(1281<)$ 40 $ 25
STONEWARE, DB Master $ 195 $ 125 VIDEX, UltraTerm (II +lIIe) $ 299 $ 189 Full line IN STOCK CALL SPINNAKER, Full Line IN STOCK CALL
TELOS, File Vision $ 195 $ 119 VideoTorm 80 Col. Card (11+ lIIe) $ 279 $ 175 BORLAND, Turbo Pascal (req, CP/M) $ 70 $ 36 SUB LOGIC, Flight Simulator II $ 50 $ 30
VIDEX, MacCalendar $ 89 $ 49 WICO, Smartcard Ispec. 11111 +lIIe) $ 199 $ 159 Turbo Grafix Toolbox $ 55 $ 30 PLUS: BRODERBUND, DATAMOST, MUSE,
WARNER, Desk Organizer $ 149 $ 99 CENTRAL POINT Copy II Plus (bit copier) $ 40 $ 22 SIR-TECH

* CONROY·LAPOINTE" DISKETTES *
we guarantee Inese top quality products witn our name.

S YEAR LIMITED WARRANTY.

10 ea. SS/SD, IApple, elc) 35 Trk, WIFLIP BOX $ 13
100 ea. SS/SD, (Apple, etc) 35 Trk $ 99

1000 ea. SS/SD, (Apple, etc.) 35 Trk $ 669
10 ea. DS/DD, IIBM, HIP) 40 Trk, WIFLIP BOX $ 16

100 ea. DS/DD, (IBM, HIP) 40 Trk $ 119
1000 ea. DS/DD, (IBM, HIP) 40 Trk $ 799

10 ea. SS/DD, 3'12" (MAC, H/P), W/FLIP BOX $ 25
50 ea. SS/DD, 3'12" (MAC, HIP) $ 115

100 ea. SS/DD, 3'12" (MAC, HIP) $ 235
CONROY·LAPOINTE" IBM PRE·FORMATTED

10 ea, DS/DD, 40 Trk W/FLIP BOX $ 20
100 ea, DS/OD, 40 Trk $ 149

1000 ea, DSIDD, 40 Trk $ 959

SINGLE-SIDED, DOUBLE DENSITY
LIST CONROY

CDC,10ea,SS/DD,40Trk(Apple,etc)$ 45 $ 19
DYSAN, 10 ea, SS/DD, (Apple, etc.) $ 40 $ 27
MAXELL, 10 ea, SS/DD, MDI (Apple) $ 47 $ 19
VERBATIM, 10 ea, SS/DD, M051~, IAppIe) $ 49 $ 17

DOUBLE·SIDED, DOUBLE DENSITY
CDC, 10 ea, DS/DD, 40 Trk (IBM, H/P) $ 59 $ 23
DYSAN, '0 ea, DS/DD, (IBM, HIP) $ 69 $ 35
MAXELL, 10 ea, DSIDD, MD2 (IBM) $ 65 $ 21
VERBATIM, 10 ea, DS/DD, MD34 (IBM) $ 75 $ 20

3W MICRO DISKETTES
MAXELL, 10 ea. SS/DD (MAC, HIP) $ 55 $ 35
MEMOREX, 10 ea. SS/DD (MAC, H/P) $ 60 $ 33
VERBATIM, '0 ea, SS/DD (MAC, HIP) $ 65 $ 32

HIGH DENSITY DISKETTES FOR IBM·AT
MAXELL, 10 ea, DS/HD (IBM·AT) $ 75 $ 49
MEMOREX, 10 ea. DS/HD (IBM·AT) $ 84 $ 49 ARBO, IBM-PC to Modem Cable $ 31 $ 19

* GENERIK DISKETTES * ASTAR, RF Modulator lor T.V, (Apple) $ 35 $ 20
Top quality, w/Jack;eta, no labels. Qu.ntlty dl.count.. COMPUCABlE, MadHayes Smartmodem Cable $ 32 S 18

90 day ~No hassle, money back; guarantee.~ CURTIS, Monitor Extension Cable (IBM) $ 50 S 32
100 ea. SS/SD, 35 Track (Apple, etc) $ 75 3'.9' Keyboard Extens. Cable (IBM) $ 40 $ 26
100 ea, DS/DD, 40 Track, (IBM, H/P) $ 79 RCA Monitor Cable $ 15 $ 9

'$! -----_._----



Inqu", ~, for Apple Inqu", g-1 for IB\l Peripherals Inqu", go for all others

#831

EconoRAM™ 384K
Single Function Board

~ $99
Wrth FastraJ(", Fully Compatible

_ on DOS 1.1, 2.0 Of 2.1

Prices and availabil~SlJbjoct to chango. Call.

Magnum
EconoRAM PIUS™

i~~ $179
384K Multifunction RAM Board
Wor1<s like AST SixPakPI\JS- with game port
Fastrak- RAM Disk and Spooler SOftware

SlPICC/G, I Year Um~ad Warranty.
(Futrak for up to 3841<).

••
256K

CHIP KIT

$34
64K

CHIP KIT

$6
128K

CHIP KIT

$75
90 Day Warranty

by us

CALL FOR QUANTITY PRICES

..• • •
LIST COIRJI'

PRICE PAICE
MAYNARD, SAND STAR SERIES IN STOCK CALL

Munif\JnClion (6) Card $ B9 $ 79
Memory Card no RAM $ 199 $ 139

~~iF~~3modulos):: : ~~
Soria! Port Modulo $ 95 $ 79
Para Of Clock Cal. Modulo, ea. $ 59 $ 49

MICROSOFT, Mouse (fOf PC) $ 195 $ 128
SoriaI Mouse $ 195 $ 145

MOUSE SYSTEIIS, PC Mouse & Paint $ 220 $' 145
PARADISE, Modular G"""'ics Card $ 395 $ 279

Parallel Of Sorial Port, eo. $ 95 $ 86
256K ModlJIo wlclock $ 195 $ 150

PERSYST, PCIMono Board. w/para $ 250 $ 159
PCICoIor Graphics Board $ 244 $ 1711

QUADRAM, 0uadtl0Ml, no RAM, kl384K $ 295 $ 195
Ouadboard 64K, to 3B4K. SlPICCIG $ 395 $ 239
Quadboard 2561<, to 3B4K, SlPICC $ 675 $ 269
Ouadboatd, 384K (lull), SlPICCIG $ 795 $ 279
Quadboard II. no RAM, to 2561< $ 295 $ 215
Quadboard II, 64K, to 256K, 2SICC $ 395 $ 285
Ouadboard II. 256K, 2SICC $ 595 $ 395
Quad 512 + 64K w/sorial port $ 325 $ 245
au- I, board, 4 colors $ 295 $ 175
Upgrade au-I to II kit $ 275 $ 149
Quadnol VI $1995 $1045
OuadIink $ 495 $ 375
CIuadoprint $ 645 $ 415

TAUTREE, J RAM II Board $ 219 $ 159
JRAM III, 2561< Board $ 399 $ 319

TECIIAR, _, 12lIK"-'SlPbAT $ 589 $ 459
mAN, 128K PC AccoIoratOf $ 795 $ 595
WICO, Smattboard Keyboard $ 400 $ 279

* * FOR YOUR PC-JR * *

..

LIST COIIlOl'

$ 895 $ 579 KEY T1lONIC, KB5151 Jr. Keyboard $ 255 $ 189
$ 995 $ 695 Numeric Keypad $ lOll $ n
$2295 $1795 KOALA, Touch Tablollor Jr. $ 125 $ 75

MICROSOFT, Booster 128Kw~ $ 295 $ 195
MOUSE SYSTEIIS, Mouse wlsaftwalo S 220 $ 138

$ 745 $ 459 QUADRAM, Expansion Chassis $ 695 $ 540
S 895 $ 619 Memory Expansion Board 128K $ 275 $ 215

RACOAE, Expansion Chassis $ 675 $ 449
128K Expansion Board $ 275 $ 189

TECllAR, Jr. Captain $ 395 $ 309

• • ••
LIST COIRJI'

AST, $i,PaI< Plus, 64K S 395 $ 239
SixPaI< Plus, 2561<, SlPICC + SIW S 695 $ 259
$i,PaI< Plus, 384K, SlPICC + SIW $ 695 $ 269
Preview'" G"""'ics Cald w/para, 64K $ 399 $ 289
Advantage" Multif. Bd.1or AT, 128K $ 595 $ 445
110 Plus II, SlPICC $ 215 $ 169
110 Plus II, SlP/CCIG $ 265 $ 225
Port K~s - set, para, Of game. ea. $ 50 $ 35

CEHTRAI. POINT, PC Option Board $ 95 $ 81
COMX, 130 Won Powo< Supply $ 179 $ 93
CURTIS, Command Center $ 180 $ 119
EVEREX, The Edge. CoIorIMono Brd $ 399 $ 309
HAUPPAGE (HeW), 8087 Chip $ 175 $ 125

8087 Math Pal< (Chip & softw.) $ 295 $ 219
HAYES, Mach II Joystid< $ 45 $ 28

Mach III (PC Of Jr.) $ 55 $ 35
HERCULES, Color Card wlpara. $ 245 $ 159

Mono Graphics Card $ 499 $ 309
Graphics Pal< S 744 $ 449

KENSINGTON, Maslorpioco" $ 1411 $ 92
Masterpiece Plus $ 180 $ 137

KEYTRONIC, KB5151, Std. Keyboard $ 255 $ 189
KB 5153 Keyboard wlTouch Tab $ 400 $ 325

KOALA, Speed Key Software $ lOll $ 63
Speed Key System (Tab wi softw) $ 200 $ 115
Koala Pad wlPC llooign $ 150 $ 85

IRWIN,
10 meg tape backup system $ 795 $ 449
10 meg tape cartridges (by 3M) $ 25 $ 19

KAMERMAN,
10 meg kit w/eontroller
20 meg kit w/eontroller
Masterl1ight 10 meg wltape

SEAGATE,
10 meg w/eontroller
20 meg w/eontroller

TALLGRASS,
24 meg disk, 10 meg tape $3495 $2490

LIST COIIlOl'

FLOPPY & HARD DRIVES

•

Full Height
Half Height

CDC,360K
DSIDD DISK DRIVE
L..-:J)do)'_
c.I tor quantity priceI

l:EM·pc
25611. 2 J6(J( o.sk Droves

640K, Two 360K Drives

Plus: MS-DOS 2.11, Parallel Port,
2 Serial Ports (RS 232C), Clock/Calendar,
Floppy Drive & Tape Backup Controller,
5 slots, 135 Watt Power Supply, 8087
optional, Selectric PCIAT Style Keyboard.

w/1 FlQppy &10 meg Hard Drive $1595
Please call for other configurations

Above prices do not include video card or monitor

CDC,
Internal 20 meg kit FOR AT $1695 $1195

CORE INrL,(J9"""''''''''''line)
ATplus 20 meg kit FOR'AT $1595 $1195
ATplus 30 meg kit FOR AT $2495 $1875

LON PRICES TO PROFESSIONALS WHO KNON WHAT .THEY WANT AND KNON HON TO USE IT!

(TO ORDER, CALL (800) 547-1289)
FOR YOUR IBM-PC, XT, AT or JR

, ,~~.
. $995

SOFTWARE FOR YOUR IBM-PC;,XT, AT or JR
BUSINESS BUSINESS BUSINESS UTILITIES

UTILITIES HOME & EDUCATIONAL

NO SALES TAX

80$ 35
CALL
CALL

50$ 34
4ll$ 25
45$ 25
35$ 23
50$ 33
80$ 39
60$ 43
4ll$ 25
4ll $ 25
50$ 32

BPI, Personal Accounting 99 $ 63
BIlOOERBUNO, Print Shop 80 $ 36
CONT1NENTAl, Homo Accountant (J~ $ 75 $ 45

Homo Accountant Plus (PC) $ 150 $ 90
DAVIDSON, SpoIl n $ 50 $ 30
EL£CT-.c ARTS, Got Organizad $ 95 $ 75
1IOlIOGRAII, Doks &__$ 180 $ 100

SCARIlOAOUGH, _Typo (PC or Jrl $ 4ll $ 25
Your Personal Not Worth $ 100 $ 63

AION • SCHUSTER, Typing Tutor III $ 50 $ 33

UST COIRJI'
PRICE PRICE

1I1CROSOFT, Windows $ 95 $ 63
MICAOSTUF, CroootaIkXV1 (PC OfJr) $ 195 $ 110
MOUSE SYSTEIIS, PC Paint $ 99 $ lIll
NORTON, UtiIitios (14 prgms) • 3.0 $ lOll $ 56
POl.~, PoIywindows (copiablo) $ 85 $ 45
ROSESOFT, Prokey (__) $ 130 $ 80
WESTEIlN UNION, Easy Unk Mail Mngr $ 95 $ 59

BLUECIftP,_. Bamln, Tycoon.... $
~,~ Invor*"YIn S1ocI<
ElECTRONIC ARTS, lMge IrMr1iry In Sb:k
HAYDEN, Sargoo III (Chess) $
INFOCOII, _.GuidoorZor1<I.... $

ZOf1< II Of III, each $
~StrikeEagio S
IIICIIOSOFT, FJiltoI Simulator (PC or Jrl $
~, Ultima III (PC Of J~ $
SlEIlIIAIOH-UNE, Ultima II (PC Of Jr.) $
SPECTRUII HOlOBYTE, Gato $
SPINNAKER, Amazon. Dragon, each $
SUBLOGIC, Jet $

RECREATIONAL

UST COIRJI'
PRICE PAICE

SORClM, SuporCalc III $ 395 $ 228
Suporwriter $ 295 $ 195

SPRINGBOARD, Newsroom $ 50 $ 37
_EII,_I'II<Ioil~$139$ 89
UNISON, Print Master $ 60 $ 38
WARNER, Desk Organizer (PC Of Jr) $ 99 $ 63
XANARO, Ability $ 495 $ 319

1IORl.ANO, Sidekick (copiablo) $ 85 $ 45
Turbo Pascal Of Super Keys. .. $ 70 $ 36
Turbo Pascal wlfl(JiJ7 Of BCD, eo. $ 110 $ 86
Turbo Pascal wlfl(JiJ7 & BCD S 125 $ lIll
Toolbox Of Turbo G"""'ics. eo. S 55 $ 211
Turbo Tutor $ 35 $ 19

CEHTRAI. POINT, Copy II PC $ 4ll $ 22
PC Tools $ 4ll $ 22

DIGITAl RES., Gem Draw S 150 $ 95
Gem Collection $ 199 $ 125
Gem Oosktop $ 50 $ 32
CP~ (PCIXT) $ 100 $ 64
OR LOGO-a6 (CP~ $ 150 $ 89

FUNK SOFTWARE, Sideways $ 80 $ 37
IIISI, PC Paintbrush $ 139 $ 85
lIFEBOAT, lattice C $ 495 $ 279

Dr. Halo $ lOll $ 59
IIAGM.W, F_, RAMIl);sk & spooIor S 50 $ 39
MICROSOFT, Macro~ $ 150 $ til

QuicldlASlC $ 99 $ 65
BASIC CompiIor Of C Compiler. .. $ 395 $ 269
Business BASIC Compiler $ 450 $ 285
COBOl Compiler $ 700 $ 459
FORTRAN Compiler $ 350 $ 228
PASCAL Compiler $ 300 $ 199

OUR REFERENCES:
We have been in computers and electronics

since 1958. a computer dealer since 1978.and in
computer mail order since 1980. Banks: 1st Inter·
state Bank, (503) 643-4678. we belong to the
Chamber of Commerce (503) 228-9411, and Direct
Marketing Association; call Dun and Bradstreet
if you are a subscriber. Recipient of OREGON
BUSINESS MAGAZINE's 1984 Enterprise Award.

UST COIRJI'
PRICE PRICE

1I1C1lOPRO, WordStar (Jr) $ 195 $ 109
WordStar 2000 (copiablo) $ 495 $ 285
WordStar 2000 Plus (copiablo) $ 595 $ 285
WordStar Professional, 4 Pal< $ 495 $ 285

MICRORtM, R:Baso Series 5000 $ 695 $ 385
Upgrade 4000 to 5000 $ 245 $ 135
R:Baso 4000 $ 495 $ 259
R:Baso Clout $ 249 $ 133
Extended Report Writer $ 150 $ 92

IIICROSOFT, Multiplan (PC Of Jr) $ 195 $ 124
Chart Of Project, each $ 250 $ 159
Word S 375 $ 239

MOSAIC, Twin S 145 $ 75
MUlnMATE, Multimate Ver. 3.3 $ 495 $ 228
PALADIN, F1ashCalc $ 129 $ 86
PEACHTREE, Back to Basics $ 395 $ 239

Peach Pal< (GUARlAP) $ 395 $ 219
PRENT1CE HAlL, _the 1IlIl, by P. _ $ 22 $ 17
QUE, Using 1-2-3 (book) $ 18 $ 14

1-2-3 for Business (book) $ 17 $ 13
Using Symphony (book) $ 20 $ 15

SAMNA, Word Plus $ 695 $ 349
Word III $ 550 $ 279

SATElUTE, WordPor1ect (PC) S 495 $ 219
WordPerfect (Jr) S 69 $ 46

SOFTW. ARTS, Spotlight S 150 $ 95
SOFTWARE GROUP, Enable S 695 $ 385
SOFTWARE PUBL. PFS:Roport $ 125 $ 75

PFS:Write, Rio Of Graph, each $ 1411 $ 84
PFS:PIan Of Access, each $ 1411 $ 84
PFS:Proot $ 95 $ 57

UST COIRJI'
PRICE PRICE

ANAlYTlCA, Rellox $ 495 $ 335
ASHTO...TATE, Framework $ 695 $ 379

dBaso III S 695 $ 389
dBaso II, (roq. PCOOS & 128K) $ 495 $ 289

An, PC DOS 2.1 Training $ 4ll $ 26
BPI, General Acctg. AR, AP. Of PR.... $ 595 $ 365
BRODERIIUNIl, Bank St _ (PC or Jr.) $ 80 $ 51
COEX, Advanced Training lor loIus 1-2-3 $ 70 $ 45
CONTINENTAl, U~rafile $ 195 $ 115

Tax Advantage S 70 $ 40
Property Management S 495 $ 285

DATA TRANS_, FontriJ< $ 155 $ 99
Font Pad<s, each $ 20 $ 12

OOW JONES, Market Manager Plus $ 249 $ 159
_ Iv1>tyUK • S 349 $ 228
Spread~ Unk S 249 $ 159

FOX. GElLER, Quid<oodo III S 295 $ 185
HARVARD, Total Project~ $ 495 $ 285
HOWARDSOFT, Tax Proparer'85 $ 295 $ 195
HUMAN EDGE, Mind _ (PC Of Jr.) $ 50 $ 28

SaIosEdgoor~Edgo... $ 250 $ 139
Negotiation Edge $ 295 $ 165

INFOCOII, Cornerstone $ 495 $ 309
UFETREE, Volkswriter Deluxe $ 295 $ 159
LMHG VlOEOTEXT, Think Tank $ 195 $ 109
LOTUS, 1-2-3 S 495 $ 309

Symphony $ 695 $ 449
IIOBS, Knowladgoman $ 500 $ 275
IIEGA, Managing Your Money (PC) S 199 $ 105
MICROPRO, Easy NEW S 150 $ 99

WordStar (PC) $ 350 $ 189

CASH-n-CARRY COMPUTER STORES, INC.
Retail Sales only. Store prices may vary.

SAN FRANCISCO - 550 Washington Street (at Montgomery,
opposite the Pyramid). Interstate 80 to Highway 480; take
Washington Street Exit. CALL (415) 982-6211.

~?~~~~1~E~n~Nm,~~~t(~~jrl;;~:~~~tersection
SEA~LE.WASH. - NEW LOCATION! 1105 Bellevue Way N.E..
In Bel ate Plaza, 2 blocks north of Bellevue Square.
CALL 2(6) 6-41-4736..
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SYMPHONY SEMINARS. AND CONFERENCE. Phoenix CONFERENCE: THE FUTURE Rickeys. Palo Alto. CA. Con-
various sites throughout the Civic Plaza Convention OF OPTICAL MEMORIES. tinuing Education Institute.
U.S. Automated Digital Center. Phoenix. AZ. COMPACT DIscs. AND VIDEO- 10889 Wilshire Blvd .. Los
Offices. 4555 MacArthur Cartlidge & Associates Inc.. DISKS TO THE YEAR 2000. Angeles. CA 90024.
Blvd .. Washington. DC SuiteM259. 1101 South Union Square Holiday Inn. November 18-22
20007. (202) 337-1393 Winchester Blvd .. San Jose. San Francisco. CA. Tech-
November-January CA 95128. (408) 554-6644. nology Opportunity Con- WRITING BETTER COMPUTER

November 5-7 ference. POB 14817. San SOFTWARE DOCUMENTATION
ADA COURSES. Rockville. Francisco. CA 94114-0817. FOR USERS. Tempe. AZ.
MD. EVB Software Engineer- FIFTH Los ANGELES November 13-15 Center for Professional
ing Inc.. Suite 100. 451 COMPUTER SHOWCASE Expo. Development. College of
Hungerford Dr.. Rockville. Los Angeles Convention VIDEOTEX ENGINEERING AND Engineering and Applied
MD 20850. (301) 251-1626. Center. Los Angeles. CA. "TECHNOLOGY. Meridian Sciences. Arizona State
November-December The Interface Group Inc.. Hotel. San Francisco. CA. University. Tempe. AZ

300 First Ave.. Needham. Online International Inc.. 85287. (602) 965-1740.
M ICRO-TO-MAINFRAM E MA 02194. (617) 449-6600 989 Avenue of the November 19-21
SEMINARS. Atlanta. GA. The November 7-10 Americas. New York. NY
MOM Corp.. Two Northside 10018. (212) 279-8890. WESCON/85 AND IECON '85.

75. Atlanta. GA 30318. (800) SECOND MARYLAND/ November 13-15 San Francisco. CA. Elec-

241-1170: in Georgia. (404) VIRGINIA/DC MICRO SHOW tronic Conventions Manage-

351-2902. November AND FLEAMARKET. Sheraton SIXTH ANNUAL COMPUTER ment. 8110 Airport Blvd ..
Hotel. New Carrollton. MD. LAW INSTITUTE. McCormick Los Angeles. CA 90045.

EIGHTH TAMPA COMPUTER Ken Gordon Productions Center Hotel. Chicago. IL. (213) 772-2965
SHOWCASE Expo. Curtis Inc.. POB 13. Franklin Park. Law & Business Inc.. Har- November 19-22
Hixon Hall. Tampa. FL The NJ 08823. (201) 297-2526 court Brace Jovanovich.
Interface Group Inc.. 300 November 9 Publishers. 855 Valley Rd .. IDATE: SEVENTH INTERNA-
First Ave .. Needham. MA Clifton. NJ 07013. (800) TIONAL CONFERENCE.
02194. (617) 449-6600 NINTH ANNUAL SYMPOSIUM 223-0231; in New Jersey. Montpellier. France. IDATE.
November 1-3 ON COMPUTER ApPLICATIONS (201) 472-7400. Bureaux du Polygone. Rue

IN MEDICAL CARE. Baltimore November 14-1 5 des Etats du Languedoc.
FIFTH ANNUAL EDUCATIONAL Convention Center. Balti- 34000 Montpellier. France.
COMPUTING CONFERENCE. more. MD. Office of Con- BAY AREA COMPUTER SWAP. tel: 67.65.48.48: Telex: IDATE
Plymouth. NH. Dr. Stephen tinuing Medical Education. Santa Clara County Fair- 490 290 F. November 20-22
Weissmann. Educational George Washington Univer- grounds. San Jose. CA.
Computing Conference. sity Medical Center. 2300 K Microshows. Suite 203. 1209 COMDEX/FALL '85. Las
Plymouth State College. St. NW. Washington. DC Donnelly Ave.. Burlingame. Vegas. NY. The Interface
Plymouth. NH 03264. (603) 20037. (202) 676-8928 CA 94010. (415) 340-0104. Group Inc.. 300 First Ave..
536-1550 ext. 460. November 10-1 3 November 16 Needham. MA 02194. (617)
November 2 449-6600. November 20-24

TROUBLESHOOTING MICRO- SOFTWARE TOOLS FOR
CONFERENCE ON TESTING PROCESSOR-BASED EOUIP- ARTIFICIAL INTELLIGENCE/ THIRD SOUTH JERSEY MICRO
COMPUTER SOFTWARE. MENT AND DIGITAL DEVICES. ExPERT SYSTEMS. Westin SHOW AND FLEAMARKET.
Washington. DC. Sponsored Rodeway Inn East. In- Hotel. Boston. MA. Software Halloran Plaza Hotel. Penn-
by the Education Founda- dianapolis. IN. Micro Tools Conference. Suffolk sauken. NJ. Ken Gordon Pro-
tion of the Data Processing Systems Institute. Garnett. University. Boston. MA ductions Inc.. POB 13.
Management Association. KS 66032. (913) 898-4695. 02108. (617) 723-2349 Franklin Park. NJ 08823.
Conference Manager. U.S. November 12-15 November 18-19 (201) 297-2526. November 23
Professional Development
Institute. 1620 Elton Rd .. THIRD INTERNATIONAL SOFTWARE-ORIENTED COM- FORTH MODIFICATION
Silver Spring. MD 20903. TECHNOLOGY OPPORTUNITY PUTER ARCHITECTURE. Hyatt LABORATORY (FORML).
(301) 445-4400 Pacific Grove. CA. FORTH
November 4-6 IF YOU WANT your organization's public activities listed in BYTE's Event Interest Group. POB 8231.

Oueue. we need to know about them at least four months in advance. Send San Jose. CA 95155. (408)
SOUTHWEST SEMICONDUCTOR information about computer conferences. seminars. workshops. and courses 277-0668
& ELECTRONICS ExPOSITION to BYTE. Event Oueue. POB 372. Hancock. NH 03449. November 29-December I •
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·l?f;RSON~L.COMI'UTER

ONLYANETWORK THIS MANAGEABLE
Are you in control ofyour data network? Or a slave to it?
Locked into hardware that limits your options? Over
burdened by maintenance? And trapped by multiple sys
tems you can't manage?

The Information Systems Network from AT&T lets you
take command. It's the only data network that allows you to
integrate and manage your terminals, workstations, PCs,
minis and mainframes as a single corporate-wide data net
work. It's the only network you can completely control.

Thu 've got the whole network in your hands. ISN's
hierarchical star topology centralizes system administra
tion and maintenance. The hub of the system is a fast
switching Packet Controller. It's linked to all data devices
and manages all network functions. So, ifone device goes
down, the Packet Controller keeps your network running.

A System Control Console taps right into the Packet
Controller. From this terminal, you can manage the net
work using simple English commands. You can add or move
equipment, monitor network performance, track down
faults and take corrective action-without disrupting net
work operations.

With a special password, you can perform maintenance

84 BY T E • NOVEMBER 1985

functions from any asynchronous terminal in the system.
And you have the option ofremote maintenance from one of
our service centers. ISN gives you multiple points of control.

Thu 've gotplenty offlexibility. ISN links the devices in
your network with twisted copper wire and fiber optics. It
uses our Premises Distribution System wiring scheme
which allows easy modular growth.

ISN is flexible and open to change. Start with as few as
50 devices and let it grow: ISN's open architecture allows
you to easily add on new devices and new technologies as
they emerge. ISN can take things as they come.

Linking multiple Packet Controllers lets you expand
ISN to any size network. You can grow across one premise
or across the country. And no matter how large your net
work gets, you choose the means of control-centralized or
distributed. With ISN you're the boss.

lOu can bridge the communications gap. What hap
pens to your PBX? PC networks? Data processing sys
tems? And all that hardware from Big Blue? ISN gets them
all on speaking terms.

You can link ISN with the AT&T System 85 or AT&T
System 75 PBXs. Whatever you have-data processing



LETS YOU BE·MASTER OF YOUR UNIVERSE.
equipment and office automation equipment; isolated
Ethernets;M AT&T's STARLAN PC Network and 3B Net;
smart and dumb-ISN gets it all working together. All
sharing the same resources. With you in total control.

And what about those IBM 3270s? ISN makes them
work even harder. Now your 3270 terminals can access
multiple IBM hosts. And low-cost dumb terminals can do
the same. Asynchronous and synchronous traffic can travel
through your network with the same speed and efficiency.

}VU can handle heavy tmffic. ISN maintains a high
end-to-end transmission speed of8.64 mbps, and a high
throughput rate even when traffic is at its peak.

Long messages or bursty transmissions-ISN's been
engineered to handle it all. A unique centralized short bus
and perfect scheduling access method permit messages to
travel through the network almost instantaneously. And
arrive with their integrity intact. So there's no waiting. No
bottlenecks. No retransmitting data.

}Vu've made the right connection. AT&T has a history
of solving complicated networking problems with
intelligent solutions. We know how to tie it all together.

And we know how to work with you. Our professional

/

sales and service people are with you every step of the
way-planning, designing and maintaining a network that
will meet your business needs today and tomoITO-w.

ISN reflects AT&T's better approach to office automa
tion. To learn why it's the right choice for your business, call
your AT&T Information Systems Account Executive, or
1800 247-1212.
© 1985 AT&T 1nfonnation Systems
Ethernet is a registered trademark of Xerox Corp.
IBM is a regi~tered trddemark of International BusiJ"M$S Machines Corp.

AT&T
The right choice.
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C1ARCIA'S CIRCUIT CELLAR:

THE WORLD'S SMALLEST

1200-BPS MODEM

by Steve Ciarcia ... , , , , , , .. , , ... 89

PROGRAMMING PROJECT:

AN ASSEMBLER FOR VM2

by lonathan Amsterdam , ,. 112

PROGRAMMING PROJECT:

EXTENDING TURBO PASCAL

by Bruce Webster. . . . , , 123

CD·ROMs AND THEIR KIN

by Richard S. Shuford . , 137

HIGHS AND Lows OF

PARAMETER PASSING

by Michael Kilian . . . . . . . . 151

PROGRAMMING INSIGHT:

GAME-PADDLE CONTROL

LINEARITY TEST

by Marvin L. De long . . ... , , 161

•

Il~TE

ea ures
THIS MONTH'S CIRCUIT CELLAR is slightly different. Steve does not show
how to build the world's smallest 1200-bps modem, This powerful one-chip
device, the MOSART. is already available from Xecom, Instead, Steve uses
the MOSART in three applications he has developed-as a dumb terminal.
an answering machine, and an input system with voice response,

In the first of November's two Programming Projects, Jonathan Amsterdam
describes the assembler he wrote for his VM2 virtual machine (see "Building
a Computer in Software:' October BYTE, page 112). This assembler will let
you write programs using instruction mnemonics as well as symbolic names
for data. It will also automatically translate these programs into a sequence
of numbers that can then be loaded into VM2's memory and run. This proj
ect will provide a stepping-stone to Jonathan's ultimate project-the construc
tion of a high-level-language compiler-which he will present in a three-part
series beginning next month.

In the second Programming Project. Bruce Webster examines five small
libraries he designed to customize Thrbo Pascal. These libraries extend
predefined procedures and functions of the language,

As users have demanded more speed and capacity in data storage, storage
media have gone from paper tape to cassette tape to floppy disk to hard disk.
Now optical storage devices can be added to the list. In "CD-ROMs and Their
Kin:' Richard Shuford explores the basics of various optical storage devices,
the advantages of their great storage capacity, and how they might be used
in the future.

Michael Kilian's "Highs and Lows of Parameter Passing" deals with techniques
that interface assembly language with higher-level languages, such as Pascal
and FORTRAN. With these techniques, you can control devices, such as the
horizontal timing of a screen; you can use the speed of assembly language
for certain calculations, such as pseudorandom-number generation: and you
can perform other tasks that expand the use of high-level languages beyond
their original design,

In the Programming Insight. Marvin De Jong shows you how to use the game
paddle inputs on an Apple II to measure physical properties like resistance,
capacitance, temperature, and light intensity,
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Nowtheres aMouse thatflies.

Introducing tbe View Control ~ystem. ™ Ultrasonic tecbnology
tbat movesyour cursor at tbe sjJeed qfsigbt.

Get Acquainted in 15 Minutes

Personics Corporation
2352 Main Street, Building 2, Concord, MA 01742

Inquiry 300

Just $199.00
and Easy to Order

of vision. You'll simply look and click. The
yeS headset accommodates eyeglasses and
won't muss up your hair. And since it
doesn't rest on your ears, you're free to use
the phone. The yes works with any 128K or
512K Mac. No hardware or software modifi
cations are required.

CALL TOLL FREE 800-445-3311
In Massachusetts 800-447-1196

The Yes. Asimple and direct
link between man and

computer. Try it,
and watch your

ideas take off.

Afew minutes of experience will put you in
command of the Yes. Before long, moving
the cursor will feel like a natural extension

The yes is available right now, directly from
Personics. Call us toll free. Amember of our
sales staff will be happy to answer your ques
tions. If you're ready to order, please have
your major credit card at hand when you
call. When your yes arrives, try it for 30
days. If you're not completely satisfied,
return it and we will swiftly refund your
money. And we back the yes with a full one
year warranty. Satisfaction guaranteed.

Since you can look
much faster than you
can reach and roll, the
yes is faster than a
mouse. And because
your hands stay on the
keyboard you maintain
continuity and concen
tration. Expect a real
boost in productivity.

Faster than a
Speeding Mouse

Reclaim Your Desktop

State-of-the-art Technology
TIle yeS uses a proprietary ultrasonic tech
nology to measure subtle changes in

the rotation and angle of
your head.* These changes
are then translated into
electrical signals just like
those produced by the
Mouse. The amount of
cursor motion produced by
a given amount of head
motion depends on the rate

your head moves. By monitoring this rate,
the yes can tell whether you are scanning
across the screen or zeroing in on a small
target. TIlen, it automatically adjusts to
give you the right amount of head-to-cursor
translation. Zip from comer to comer, or
point to a tiny target with ease, even an
individual pixel!
'Patellt Pelldillg
IBM PC alld Aflpte tll'ersioILs available SOOIl.

The yes flies above the ordinary mouse,
leaving more space on your desktop. Now
you have room for books, papers and your
favorite coffee cup. If you want, connect both
your mouse and your yes to the Mac and
use them interchangeably.

Now you don't have to take your hand off
the keyboard to reach for the Mouse. A
unique button pad clips on your keyboard
just below the space bar. One button activates
the headset. Use the second button for
clicking and dragging. No more reach, grab,
roll, click, retum.
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Your relationship with your Mac is about to
change. Dramatically. Because now the Yiew
Control System ™ (or yeS) from Personics
gives you a powerful new way to control the
cursor. Fast. Direct. Intuitive. It's the best
thing since the Mouse. In fact, it's better.

Alightweight headset translates natural
head movement into
cursor movement. Look to
the right and the cursor
moves right. Look down
and left and the cursor
moves accordingly. No
exaggerated head motion
is required, just subtle,
natural rotation.

Move the Cursor Where
You Look On the Screen

Look Ma, Both Hands!
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zn the turnkey bulletin board

COPYRIGHT © 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.

set or single-chip modem. In both cases.
these "single chips" required piles of extra
ICs (integrated circuits) and interfacing com
ponents that would have resulted in rela
tively large and expensive printed-circuit
boards. When you can buy a stand-alone
Hayes-compatible smart modem for $249.
it hardly makes sense to spend three times
as much merely to say you built it yourself.

This continuously negative build-versus
buy price comparison seemed to be an in
surmountable obstacle. Fortunately. on my
last trip to California I met a couple of peo
ple from Xecom who had just what I
needed to break the logjam.

I WANT MORE THAN A MODEM
Getting personal computers to communi
cate with each other over the telephone net
work has become a relatively ordinary task
for computer users. Many hardware and
software products let your machine ex
change information with other machines.
However. selectively communicating with
both people and other machines is not so
simple.

(continued)

Steve Ciarcia (pronounced "see-ARE-see-ah") is an
electronics engineer and computer consultant with ex
perience in process control. digital design. nuclear in
strumentation. and product development. He is the
author of several books about electronics. You can
write to him at POB 582. Glastonbur~. cr 06033.
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Modem Interface
Support for standard 300- and 1200-bps modems
External audio interfaces for acoustic coupling where direct connection is not

feasible

Telephone Interface
DTMF generator and pulse dialer
Call-progress monitoring
Externally accessed audio inputs and outputs to items like support speakers,

headphones, and microphones
Multiple line control

Voice Interface
Some form of voice synthesis
Ability to store incoming voice on tape or as digitized speech

Computer Interface"
Simple physical interface
USART built in for serialization, data framing, parity checking, flag insertion and

deletion, and speed selection
Smart command set with character-coded error and status codes

Miscellaneous
On-board control of all device functions as well as the implementation of the

smart command language
Built-in diagnostics for the board as well as the telephone line
FCC-registered direct-connection capability with the appropriate protective circuits
Simple power requirements

Figure 1: A wish list for the ultimate computerized interactive communication
system.

Fully Bell-212A- and Bell-103-compatible

DTMF or pulse dialing

Call-progress monitoring

DTMF reception and decoding

8251A software compatibility

Parity generation/checking

Sync-byte detection/insertion

Synchronous: 1200 bps; asynchronous: 1200, 300, 110 bps

Software-controlled audio input and output interface for voice communication
or acoustic coupling

Voice synthesis, LPC-coded

Extensive built-in diagnostics

Phone-line diagnostics

FCC-registered direct connection; Tip and Ring input

Operates on +/- 5-volt power supply

ASCII command and error/status codes

Figure 2: Features of the XE1203.
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Sure, you can dial numbers with
your modem. You can even answer
the phone with it. But that's about as
far as the low-cost units go. Perfor
mance beyond simple auto-dial
answer/originate functions is reserved
for expensive, commercially available
phone-handler systems with single
and multiple line-control boards.

The equivalent functions can be
emulated with multiple expansion pe
ripheral boards, but such configura
tions tend to be used in areas like
maintaining address books, flash dial
ing, automatic redialing, or emergen
cy notification calls. Few configura
tions combine modem functions,
phone-handling flexibility, and human
caller interaction at a cost that any of
us could afford.

This seemingly unattainable system
configuration leads us to speculate
what the ultimate computerized inter
active communication system would
include. The feature list might look
something like figure I. Using off-the
shelf peripheral devices and doing the
hardware and software yourself, you
can satisfy most of these require
ments. You will also end up using
three or four slots in your computer
and could possibly spend more than
S1000 (see table I).

Keep in mind that most commercial
modems like the Hayes Smartmodem
don't allow audio inputs and that any
voice or DTMF (dual-tone, multiple
frequency) I/O (input/output) must be
performed through a separate DAA
(data-access arrangement). This con
figuration doesn't provide phone-line
diagnostics, single (nonhost) point of
control for all devices, or any way to
route the audio signals around. Still.
it might be worth trying if you have
a few months of free evenings.

WHAT IS A MOSART?
Of course, I wouldn't be running you
around this much if I hadn't found a
simpler and cheaper method. It turns
out that all the functions shown in
figure 1 (except the tape recorder) are
available on one chip No. not a
board, just one chip! This marvel is
the XE1203 hybrid IC from Xecom
(374 Thrquoise St., Milpitas, CA



Photo I: A close-up of the MOSART module as a 1200-bps modem
(and more) on a chip.

/

95035, (408) 943-0313)
The chip is called a MOSART

(modem synchronous/asynchronous
receiver/transmitter) and is shown in
photo I, It comes with voice synthesis
as the XE 1203 or without voice syn
thesis as the XEI201. I'll be describ
ing the XE1203, which has the fea
tures shown in figure 2.

All of this power is packed into a
2~- by 1- by Y2-inch hybrid circuit that
plugs into a standard 40-pin DIP (dual
in-line pin) socket. (The pin-out
diagram of the XE 1203 is shown in
figure 3.)

Functionally, the MOSART can be
divided into six sections: host inter
face, modem, analog circuits, DAA.
speech synthesizer, and micropro
cessor (see figure 4). Basically, the
MOSART can be viewed as a separate
communication interface that looks to
the host computer like an 8251 A
USART (universal synchronous/asyn
chronous receiver/transmitter) chip,
including the appearance of registers
and interrupt lines (shown in figure 5,
it functions as an 8251 A but is not pin
compatible with an 8251 A). It is not
a "dumb" device, like the other single
chip components I've mentioned. In
stead, it is a board-level communica
tion system that has been reduced to
the size of a hybrid IC As a Z8-based
system, it is intelligent and uses a
high-level command protocol be
tween it and the host in much the
same way the Hayes Smartmodem
does (it is not Hayes-compatible).

The modem is capable of providing
both Bell-I03 and Bell-212A mode
synchronous or asynchronous opera
tion. The analog section consists of
switching circuits for routing data
among the speech synthesizer,
modem, audio inputs and outputs,
phone line, and both modulator and
demodulator.

What's really impressive, though, is
that the XE 1203 includes an FCC
registered DAA on chip that provides
1500 volts (V) of isolation from the
phone line, protection for the phone
company's line, on/off hook control.
and ring indication. To use the
MOSART, you simply connect it to Tip
and Ring on the phone line.

CIRCUIT CELLAR

Table I: A possible bill of materials
if you do it yourself.

Hayes Smartmodem $349

Speech-synthesis board $349

DTMF receiver board $60

Tape recorder $59

DAA $95

Relay-control board $150

Total $1062

Finally, the speech synthesizer,
which is only on the XE1203, is an
LPC (linear predictive coding) natural
voice synthesizer. Data, in the form of
ASCII (American Standard Code for
Information Interchange) and binary
strings from a word table, is fed to it
(as if it were an 8251 A) by the host
computer. Custom vocabularies can
be designed and implemented for
special applications, but the package

from Xecom presently includes a
vocabulary of 145 words, letters,
numbers, and phrases.

WHAT WE'RE Nor BUILDING
For the first time, a single-ehip modem
actually can be built with only a single
40-pin DIP hybrid chip. (It would have
been smaller. but they had to leave
some room to fit the DAA trans
former.) The only additional circuitry
necessary is for the address decoding
typically required of any 8251 A inter
face.

Since I have only one hot new chip
and can't justify lots of interface glue,
it hardly makes sense for me to rein
vent the wheel. Instead of a purely
hardware Circuit Cellar project. this
month will be spent discussing how
to use the XEl203 MOSART and how
to design the interactive communica
tion system suggested earlier.

Xecom manufactures an XEI2XX
evaluation board that plugs into the
IBM Pc. and I have chosen to use that
board as a simple vehicle for demon-

(continued)

NOVEMBER 1985 • BY T E 91



Figure 3: The pin-out diagram of the XEl203 MOSART.

XE1203

N/C 01 40 0 N/C TEST

DIGITAL GND 02 390 RESET

N/C 03 380 CS

N/C TEST 04 370 c/o
N/C 05 360 WR

SYNDET/BRKDET 06 350 Rii
Rx RDY 07 340 07

TxRDY 08 33 • 06

TxEMPTY 09 320 05

+5VDC 010 31. 04

-5VDC oil 30 0 03

ANALOG GND 012 290 02

AUDIO OUT 013 280 01

AUDIO IN 014 27. DO

N/C 017 240 TIP

N/C ·18 23· N/C

N/C ·19 22· N/C

N/C ·20 210 RING

STANDARD 0.1 in. PIN DIP SPACING IS USED
WITH 0.9 in. BETWEEN ROWS.

CAUTION
PINS 17-24 HAVE 1500V ISOLATION FROM
THE REST OF THE MODEM. THIS ISOLATION
SHOULD BE PRESERVED THROUGHOUT THE
SYSTEM.

Plugging the MOSARf

into an IBM PC

requires only the
inclusion of address..
decoding logic.

stration rather than hand-wire a pro
totype of the same thing (after all.
how many ways are there to hook up
one chip?) The MOSART evaluation
board is IBM PC-compatible simply
for convenience (see photos 2 and 3).

In addition to Xecom's evaluation
software. I have included programs
that accomplish the major elements
of humanlcomputer interaction. The
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software provided in this article is
written primarily in BASIC. so it is
transportable to virtually any system.
If you want to use the MOSART on an
Apple or CP/M system. little would
have to be changed.

Some of the applications that might
be possible with the MOSART board
are found in figure 6.

A NOTE OF CAUTION
I must caution you about one signifi
cant point regarding this article. This
demonstration board and the XE 1203
are not Hayes-software-compatible.
While the MOSART has an intelligent
command structure. the codes them
selves are different. This article is in
tended to present and make available
what I consider to be the world's
smallest modem. It is not a cheaper
alternative to a Hayes-compatible
modem but a design alternative for

OEMs and industrious experimenters.
For it to be used instead of a Hayes
compatible modem. the communica
tion driver routines must be modified.

Also. since the evaluation board was
designed primarily as an engineering
evaluation tool and not specifically as
a Circuit Cellar project. its documen
tation is aimed at the experienced
programmer or engineer and does
not contain the usual broad spectrum
of supporting materials that aid
beginners.

With that out of the way. I'll intro
duce you to the XE 1203 MOSART
and hope it will solve some of your
communication problems. I'll demon
strate in software how to program it
as a simple dumb terminal. a smart
answering machine. and as a DTMF/
voice interactive communication
device.

PUTTING THE
MOSART INTO AN IBM PC
Interfacing to the MOSART is simple
since it looks like an 8251 A to the host
computer and the phone lines mere
ly connect to the Tip and Ring inputs
on the chip. Plugging the MOSART
into an IBM PC requires only the in
clusion of address-decoding logic (see
figure 7) The simplest circuit requires
only a 74LS02 and a 74LS30. Use of
the interrupt lines is optional since the
same signals are available from the
MOSART's control register

You simply wire the phone line to
the Tip and Ring pins of the MOSART.
Connecting a headset and micro
phone to let you hear or talk directly
to the connected party involves the
use of three resistors and one
capacitor

Exchanging data and command/
status information with the MOSART
is straightforward. You initialize the
device via a hardware reset line on
power-up or by writing the initializa
tion bit of the control register The
MOSART initializes similarly to the
825\ A device it emulates (see figure
8). After writing several bytes of hexa
decimal Os to ensure the MOSART is
not stuck between initialization states.
the initialization bit is written to the
control register. The mode byte is
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written next. followed by I or 2 sync
bytes if you are using synchronous
transmission. Lastly. the control byte
is written. Once the MOSART is ini
tialized. a new control byte can be set
at any time by simply writing to the
control register.

All communication takes place
through the MOSART's data port. An
RTS bit in the control byte allows the
MOSART to differentiate between
command function codes and data.
Setting RTS to a logic I indicates that
the information is to be accepted as
data and sent either to the modem or
the speech synthesizer. An RTS bit of
logic 0 indicates that the information
written to the data port is to be inter
preted as a MOSART command func
tion code.

The MOSART outputs both data
and status codes to the host com
puter over the same port. The host

CIRCUIT CELLAR

computer interrogates a DSR bit in
the control register to determine if the
received information is data or a
status code.

The command function codes the
MOSART recognizes are divided into
four categories: modem connection.
configuration. telephone control. and
tests.

Modem-connection functions in
clude answering and originating
modem connections and monitoring
for modem carrier or voice. The con
figuration functions allow speed. fram
ing. and parity selection; rotary or
DTMF dialing; and switching control
over the synthesizer. external audio.
and phone lines.

'Telephone-control functions handle
dialing and DTMF The commands
consist of line hold. DTMF receive. dial
digits. and the */# keys. In addition.
the letters a through f can be used to

The MOSARf outputs
both data and status
codes to the host
computer over the
same port.

send the DTMF codes for the normal
ly unimplemented last row of the key
set. (Tone dialing must have been
selected previously with the con
figuration command.) In addition. a
detailed monitor function is included
that will watch the phone line and
every half second give out a code that
indicates the frequency heard on the

(continued)

HOST
INTERFAC

+
C/O

Rii

WR

cs
RESET

TxRDY

RxRDY

TxEMPTY

SYNDET/BRKDET

+5V

DIGITAL GND

-5V

AUDIO OUT

r-- AUDIO IN

E I • II I I
C,(liAJ:~/?}

MODULATOR I8251A

I SIMULATION ANALOG DAA
INTERFACE CIRCUITS

I DEMODULATOR

I
I
I

rI - ....--
SPEECHCONTROL

I CIRCUITS iii
MICROPROCESSOR SYNTHESIZER

I
(OPTIONAL)

I

I
I

TIP

RING

ANALOG
GND

Figure 4: The MOSART's functional block diagram.
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line (in tens of hertz). Other standard
control functions like pausing and
waiting for dial tone are also included
in the telephone-control function set.

The test functions are perhaps the
most unique to the MOSART. These
functions include allowing answer- or
originate-mode loopbacks: a line
analysis feature that includes signal/
noise, received-carrier level. and car
rier-frequency error statistics: and a
special analysis of 1200-bps mode

phase-error information.
A detailed description of many of

the important command functions is
given in table 2.

ApPLICATIONS
I'm sure you can think of many uses
for such a flexible device. I have
already developed three applications
for it using the IBM PC: dumb terminal
with auto-dial answer/originate capa
bilities, simple announce or an-

nounce-and-record answering ma
chine, and DTMF input system with
voice response.

With the exception of the speech
synthesizer, which needs more speed
than the usual interpreter can provide,
all the applications are written in
BASIC to allow you to see what is go
ing on. In a further attempt to keep
it simple, no interrupts were used.
This does limit the speed of the dumb
terminal to only 300 bps, however,
unless you switch to a compiled
BASIC. IEditor's note: Tfle source codes for
tfle programs mentioned in tflis article are
available for downloading from BYTEnet
Listings. Call (617) 861-9774 before No
vember I. Tflereafter, call (617) 861-9764.1

8

jlNTI::RRLJP'TdB(j~!ijP,Tlb~l\l)\

Figure 6: Some possible applications for tfle MOSART.

MOSTERM: DUMB TERMINAL
Listing I (MOSTERM) illustrates the
use of the MOSART as the modem
and phone handler in a dumb
terminal application. Through the use
of configuration files, various modem
and phone-number parameters can
be stored. The program allows the
computer to either originate the con
nection or wait for a call to be re
ceived. When either of these events
is complete, the program enters the
terminal emulator. The terminal
emulator can be stopped at any time
by entering Control-A from the key
board.

In this program, the configuration
values for speed, number of data bits,
number of stop bits, and parity are
used to create a mask for the
MOSART-mode byte, as would be
done in an 8251 A-based device. The
values for answer or originate mode,
the type of dialing to be used (pulse
or DTMFJ, and the digits to be dialed
are saved as MOSART function codes.
Lastly. the values for the support of
half- or full-duplex mode (really char
acter echo to the screen) and Iinefeed
suppression are stored as flags for the
emulator to test as it's running. A
simplified flowchart of the program
appears in figure 9.

MOSANSWR: ANSWERING
MACHINE
The MOSANSWR program (see listing
2) shows how the MOSART can be

SYNDET/BD
XE1203

AUDIO IN AUDIO OUT TIP RING

-5V 1 1 1
OPTIONAL SPEAKER, TELEPHONE LINE
HEADSET. OR
ACOUSTICAL COUPLER

GN~

I ADDRESS I
DECODING

Figure 5: Interfacing details for tfle MOSART. Notice tflat it provides tfle same
signals as an 825\ A USART.

Smart auto-dial/auto-answer modem

Telephone dialer/directory machine

Answering machine (simple or smart)

Call-forwarding system

Security modem

Wake-up caller

Emergency dialer

DTMF input system with voice response

DTMF home-control system with voice response

+L5V

,.-~_--::!=---_~----::!~~_-"::~_--L __...L.._---I._....,
c/o CS RD WR RESET DO -D7 TxEMPTY Tx RDY RxRDY
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used to implement a simple answer
ing machine. The system can be con
figured to announce only or to act as
an announce-and-record device. For
recording. you need to add only a
cassette cable and a cassette tape
recorder. The IBM PC's cassette
motor-control output is used to turn
the cassette recorder on and off. and
the audio output of the MOSART is
routed to the auxiliary or line input
jack of the recorder.

This application is relatively simple.
but it does have some neat features.
The software has the ability to give
out date and time information or a
call-forwarding number to the caller.
These options. as well as control of
the operating mode of the device (an
nounce or announce/record). are all
under user control via a setup menu
when the program is started.

In addition to the initial setup. you
have the ability to create. save. and
load a 30-element table that can
change the way the machine works
based on the date and time. The
system will automatically synchronize
to the loaded table by executing all
changes earlier than the current date
and time in chronological order. This
lets you program call-forwarding
numbers in advance. announce or
record mode. and whether or not date
and time information is given out.
Multiple tables can be created. each
containing several "standard" opera
tions as well as custom information
for different days or situations.

The entire speech vocabulary is
loaded for this program. even though
only a few words and phrases were
needed. This is to let you customize
the messages for your own applica
tions. Canned phrases are voiced
using data statements. where the first
data item is the count of words or
phrases to be spoken concurrently.
The rest of the numbers are pointers
to the phrase table. (TB(XY)). which
contains the offsets of the LPC codes
and the lengths of the phrases.

All speech is output via a machine
language subroutine call. The starting
address of the LPC codes for the
phrase and the number of bytes to

(wntinued)

.
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Photo 2: The Xecom IBM PC MOSART evaluation board.

Photo 3: The MOSART evaluation board installed in an IBM Pc. Directl!J
behind the MOSART board is a Hayes 1200-bps Smartmodem. Note the
difference in complexity between the boards. with the MOSART also having
DTMF encoding/decoding and a speech synthesizer.
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A LITTLE INCENTIVE

I n the spirit of supporting hobbyists,
I have often offered free listings or

disks of software to those who built my
projects from scratch. With this month's
project there is nothing to build, and
the software is either published here
or available through BYTEnet Listings.
I mentioned in the article that any com
mercial modem software would have
to be modified to use the MOSART
since it is not directly Hayes-compati
ble. Its use would be beneficial since
it actually offers many more features.

There is no sense in trying to convert
hardware folk like me, so I'd like to of-

fer some incentive to any software
gurus in the audience. 1 will offer a
5200 prize to the person who sends
in the whizbang best. most complete
bells-and-whistles modification file for
PC-Thlk III. enabling PC-Thlk III to really
make full use of the MOSART board's
capabilities.

PC-Thlk III. a shareware communica
tions program for the PC while not in
the public domain itself, has a fair
number of customization files floating
around in the public domain. These are
usually supplied as BASIC ASCII files
that can be merged with the source

code to Pc.:ralk III to add enhance
ments or changes. A panel selected
from the Connecticut Computer Club
will review all software submitted by
January 31, 1986, and determine the
winner by March 15, 1986. I will pay
the winner 5200. 10 be eligible, all sub
missions may have a copyright but
must carry the statement that the
author is placing the software in the
public domain for noncommercial use
only. I will then make the winning soft
ware and any other significant entries
available to users through BYTEnet or
the Circuit Cellar Bulletin Board.

Figure 8: The MOSARTs initialization sequence.

• THE SECOND SYNC CHARACTER IS SKIPPED IF MODE
INSTRUCTION HAS PROGRAMMED THE MOSART TO
SINGLE-CHARACTER SYNC MODE. BOTH SYNC CHAR
ACTERS ARE SKIPPED IF MODE INSTRUCTION HAS
PROGRAMMED THE MOSART TO ASYNC MODE.

}

SYNC MODE
ONLY·

Since I had the native vocabulary of
the MOSART to work with, I decided
to code a sample routine that would
let a remote user hear all the 145
words and phrases.

After receiving a call. the program
checks for a correct identification
code. In this case, I used the numbers

(continued)

DATA FUNCTION

MODE INSTRUCTION

SYNC CHARACTER 1

SYNC CHARACTER 2

COMMAND INSTRUCTION

....
COMMAND INSTRUCTION

~/ DATA FUNCTION ~

COMMAND INSTRUCTION

RESET

C/O = 1

C/O = 1

C/O = 1

C/O = 1

'"~
C/O =;:: 0

!
C/O = 1

C/O = 0

c/ii = 1

MOSDTMF: INPUT
SYSTEM WITH VOICE RESPONSE
This final program (see listing 3) shows
how you might use the MOSARTs
DTMF recognition function to develop
an interactive data inquiry function.

left there for your use in custom ap
plications.

output are passed to the routine as
parameters on the stack, as outlined
in the IBM BASIC manual. The routine
jams the data out to the MOSART to
create the synthesized voice. (Xecom
provides the LPC codes for 145 words
and phrases on a disk with the evalua
tion package, but all the speech
evaluation and demonstration code is
written in FORTH. In the process of
producing this article, several addi
tional programs were written that
translate these files into ASCII text.
These have been added to the dem
onstration routines. Unfortunately,
this accumulation of programs is too
much to publish here. If you wish to
examine the code in the unpublished
portions of this software, you are
welcome to download the appropri
ate files through BYTEnet Listings.)

It is possible to do more things with
the answering-machine program.
"Hooks" were left in the software for
DTMF remote-control functions. After
any beep during announce or an
nounce-and-record modes, the system
briefly checks to see if a DTMF "." or
"I" has been received. These would
be used to tell the system to go into
special mode for privileged callers or
supervisory mode for the owner of
the system. Currently, trying this will
result in a message stating that the
function is unavailable. The hooks are

..
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Table 2: Most of the important command functions available on the MOSART.

ASCII Code
(hexadecimal)

41

01

4D

4F

52

54

OF

14

08

16

56

76

58

78

5A

7A

3D

3E

3C

13

05

44

48

49

OD

6D

70

50

57

Character

A

Control-A

M

o
R

T

Control-O

Control-T

Control-H

Control-V

V

v

x

x

z

z

>

<

Control-S

Control-E

D

H

Control-M

m

p

P

W

Function

Answer incoming call.

Controlled answer. This function can be aborted by the caller by
pressing "1" on a Touch-Tone dial or speaking. The MOSART will
return a 1 or a v, respectively.

Monitor the line and return status. MOSART returns R (ring back~

D (dial tone), B (busy), V (voice), and others as appropriate.

MOSART modem enters the originate mode.

Rotary dial.

Touch-Tone dial.

Set data-transmission rate to 110 bps.

Set data-transmission rate to 300 bps.

Set data-transmission rate to 1200 bps.

Enable voice to phone-line connection. Returns an I (inappropriate)
if a modem connection exists.

Enable voice locally. The synthesizer and audio input are
connected to the audio output.

Disable voice.

Enable audio-output connection to the phone line (enables you to
listen to the phone line).

Disable audio-output connection to the phone line.

Coupler on. The modulator is connected to audio-out, and the
demodulator listens to audio-in.

Coupler off.

Parity checking/generation off.

Even parity checking/generation.

Odd parity checking/generation.

Seven-bit character length.

Eight-bit character length.

DTMF receive mode. The MOSART recognizes keys entered from a
Touch-Tone phone and returns their associated ASCII codes.

Performs a logical disconnect of the modem but leaves the line in
hold status.

Identify. Returns a letter corresponding to the version of the MOSART.

Detailed monitor. Every 0.05 second the MOSART returns a data
byte indicating the line frequency in tens of hertz.

Same as M.

Pause for 2 seconds.

Pause for 5 seconds.

Wait for dial tone.
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Figure 9: Flowchart for the MOSTERM program (see listing 1).
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Listing I: Source code for the MOSTERM program.

10 KEY OFF
20 DIM TB(4,3),P(6)
30 GOSUB 1450
40 CLS
50 PRINT "MOSTERM"
60 PRINT "MOSART routine #1, Auto-dial/Auto-answer

Modem,"
70 PRINT "with built-in dumb-terminal driver."
80 PRINT:PRINT
90 REM reset MOSART
100 OUT &H2F9,0
110 OUT &H2F9,0
120 OUT &H2F9,0
130 OUT &H2F9,&H40
140 PRINT:PRINT
150 PRINT" Please Select an Option"
160 PRINT
170 PRINT" 1 - Use a predefined Configuration File"
180 PRINT" 2 - Create a Configuration File"
190 PRINT" 3 - Exit to BASICA"
200 PRINT
210 INPUT "please enter 1-3 ";C
220 IF C=3 THEN CLS:KEY ON END
230 IF C<1 OR C>2 OR C< >INT(C) THEN 210
240 ON C GOSUB 260,740
250 GOTO 40
260 REM bring in a config file and start terminal emulation
270 CLS
280 INPUT "Please Enter Filename: ";F$
290 F$=F$+".cfg"
300 OPEN F$ FOR INPUT AS #1
310 M =0
320 REM get speed, # data bits, # stop bits
330 REM mask values for MOSART-mode byte
340 FOR X= 1 TO 4
350 INPUT #1,Y
360 M=M+Y
370 NEXT X
380 REM get duplex and linefeed-suppression codes
390 INPUT #1 ,D
400 INPUT #1 ,L
410 REM get orig/answer mode and optional phone

number
420 A$=" "
430 INPUT #1 ,A$
440 IF A$< >"0" THEN 480
450 INPUT #1,A1$
460 INPUT #1 ,A2$
470 A$=A2$+A1$+A$
480 CLOSE #1
490 OUT &H2F9,M
500 OUT &H2F9,&H7
510 GOSUB 1280
520 PRINT "CONNECTION ESTABLISHED"
530 PRINT PRINT "press enter key to start terminal mode"
540 PRINT "press ctrl-a to end emulation and hang up

phone"
550 INPUT A$
560 REM quick terminal-emulation stuff
570 CLS
580 LOCATE" 1
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590 OUT &H2F9,&H27
600 IF (INP(&H2F9) AND 2) THEN GOSUB 670
610 IF (INP(&H2F9) AND &H40) THEN CLS : PRINT "line

drop .. press return" : INPUT A$ : RETURN
620 A$ = INKEY$
630 IF LEN(A$)=O THEN 600
640 IF ASC(A$) = 1 THEN RETURN
650 OUT &H2F8,ASC(A$)IF D< > 1 THEN PRINT A$;
660 GOTO 600
670 REM check for cr/lf and output character
680 A$ = CHR$(INP(&H2F8))
690 IF L = 0 THEN PRINT A$;GOTO 730
700 IF (ASC(A$) = &HA) AND CR = 1

THEN CR = O:GOTO 730
710 IF ASC(A$) = &HD THEN CR = 1
720 PRINT A$;
730 RETURN
740 REM create a config file
750 CLS
760 PRINT "Build a Configuration File"
770 PRINT:PRINT
780 INPUT "enter speed (1 =110,2=300,3=1200) ";P
790 IF P<1 OR P>3 OR P< >INT(P) THEN 780
800 P(1)=TB(1,P)
810 INPUT "enter # of data bits (1 =7,2=8) ";P
820 IF P<1 OR P>2 OR P< >INT(P) THEN 810
830 P(2) = TB(2,P)
840 INPUT "enter # of stop bits (1 = 1, 2 = 1.5, 3 = 2) ";P
850 IF P<1 OR P>3 OR P< >INT(P) THEN 840
860 P(3) = TB(3,P)
870 INPUT "enter parity (1 = even, 2 = odd, 3 = none) ";P
880 IF P<1 OR P>3 OR P< >INT(P) THEN 870
890 P(4) = TB(4,P) •
900 INPUT "enter duplex mode (0= half, 1 =full) ";P
910 IF P<O OR P>1 OR P< >INT(P) THEN 900
920 P(5) = P
930 INPUT "suppress LF after CR? (O=no, 1 = yes) ";P
940 IF P<O OR P>1 OR P< >INT(P) THEN 930
950 P(6) = P
960 INPUT "type of connection (0 = originate,

1 = answer) ";P
970 IF P = 0 THEN T$ = "O":GOTO 1000
980 IF P = 1 THEN T$ = "A"GOTO 1000
990 GOTO 960
1000 IF P< >0 THEN GOTO 1100
1010 INPUT "type of dialing (0= rotary, 1 =DTMF) ";P
1020 IF P=O THEN T2$="R":GOTO 1050
1030 IF P=1 THEN T2$="T"GOTO 1050
1040 GOTO 1010
1050 INPUT "enter phone #, use 'p' for pauses ";T1$
1060 PRINT "you entered ";T1$;" - "
1070 INPUT "enter 0 to redo, 1 to accept ";P
1080 IF P=1 THEN 1100
1090 GOTO 1050
1100 PRINTPRINT
1110 PRINT "enter filename for config file (drive spec

and 8 digits max.)"
1120 INPUT F$
1130 PRINT "you entered ";F$;" -"
1140 INPUT "enter 0 to redo, 1 to accept ";P
1150 IF P= 1 THEN 1170
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1160 GOTO 1110
1170 F$=F$+".cfg"
1180 OPEN F$ FOR OUTPUT AS #1
1190 FOR X = 1 TO 6
1200 PRINT #1,P(X)
1210 NEXT X
1220 PRINT #1,T$
1230 IF T$< >"0" THEN 1260
1240 PRINT #1,T1$
1250 PRINT #1,T2$
1260 CLOSE #1
1270 RETURN
1280 REM command process routine
1290 IF A$< >"A" THEN 1330
1300 A$= "pA"
1310 PRINT :PRINT "Answer mode selected...Awaiting call"
1320 IF (INP(&H2F9) AND &H40)< >&H40 THEN 1320
1330 FOR X= 1 TO LEN(A$)
1340 Y=O
1350 Y = Y + 1:IF Y>2000 THEN PRINT "MOSART device

busy error":STOP
1360 IF (INP(&H2F9) = 5) OR (INP(&H2F9)= &H85)

THEN 1370 ELSE 1350
13701$= MID$(A$,X, 1)
1380 OUT &H2F8,ASC(T$):PRINT T$;
1390 IF (INP(&H2F9) AND 2) THEN 1410
1400 IF ((INP(&H2F9) AND 5)= 5) THEN 1420 ELSE 1390
1410 PRINT:PRINT "information byte from command: ";T$;

" was ";CHR$(INP(&H2F8)) -
1420 NEXT X
1430 PRINT
1440 RETURN
1450 REM initialize data tables
1460 FOR X = 1 TO 4
1470 FORY=1 T03
1480 READ TB(X,Y)
1490 NEXT Y
1500 NEXT X
1510 DATA 3,2,1
1520 DATA 8,12,0
1530 DATA 64,128,192
1540 DATA 48,16,0
1550 RETURN

Listing 2: Source code for the MOSANSWR program.

10 KEY OFF
15 PRINT "MOSANSWR"
20 PRINT "MOSART ROUTINE #2, MOSART-BASED

PHONE-ANSWERING SYSTEM"
30 REM INITIALIZE THE SYSTEM
40 GOSUB 1000
50 REM RUN THE SYSTEM
60 GOSUB 2000
70 REM STOP SYSTEM
80 STOP

•

1000 REM INITIALIZE
1010 PRINT "STARTING INITIALIZATION"
1020 REM SYSTEM INIT
1030 GOSUB 3000
1040 REM DO EVENTS SETUP
1050 GOSUB 4000
1060 REM LOAD SPEECH TABLES AND DRIVER

PROGRAM
1070 GOSUB 5000
1080 PRINT "INITIALIZATION COMPLETE"
1090 RETURN
2000 REM RUN THE SYSTEM
2010 REM RESET THE MOSART
2020 GOSUB 6000
2030 PRINT "WAITING FOR CALL OR EVENT, PRESS

ANY KEY TO END PROGRAM"
2040 REM TEST KEYBOARD
2050 REM TEST KEYBOARD
2060 IF INKEY$< >" " THEN GOTO 2160
2070 REM TEST EVENT
2080 GOSUB 9000
2090 REM CHECK FOR RING
2100 IF (INP(&H2F9) AND &H40) < > &H40 THEN GOTO

2050
2110 IF (INP(&H2F9) AND &H40) < > 0 THEN 2110
2120 REM CHECK MODE AND DO IT
2125 PRINT "RING DETECTED"
2127 PRINT "ANSWERING PHONE"
2129 C$="HxDV"
2130 GOSUB 29000
2135 SP=O
2140 ON MO GOSUB 7000,8000
2150 GOTO 2000
2160 RETURN
3000 REM SYSTEM INITIALIZATION
3010 PRINT "SYSTEM INITIALIZATION STARTING"
3020 REM CHECK DATE AND TIME
3030 GOSUB 10000
3040 REM INITIALIZE THE MOSART
3050 GOSUB 6000
3060 REM GET SYSTEM MODE, DATEITIME, AND CALL-

FORWARD FLAGS
3070 GOSU B 11000
3080 PRINT "SYSTEM INITIALIZATION COMPLETE"
3090 RETURN
4000 REM EVENTS SETUP
4005 DIM E$(30,3)
4010 PRINT:PRINT:PRINT "TIME-BASED SYSTEM MODE

CHANGES"
4020 PRINT
4030 PRINT "1 - BUILD NEW TABLE"
4040 PRINT "2 - MODIFY TABLE IN MEMORY"
4050 PRINT "3 - LOAD TABLE FROM DISK"
4060 PRINT "4 - SAVE TABLE TO DISK"
4070 PRINT "5 - CLEAR TABLE IN MEMORY"
4080 PRINT "6 - EXIT THIS ROUTINE"
4090 PRINT
4100 PRINT "ENTER YOUR CHOICE (1-6) "
4110 INPUT C
4120 IF C=6 THEN GOTO 4160

(continued)
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4130 IF C<1 OR C>5 OR C< >INT(C) THEN GOTO 4090
4140 ON C GOSUB 12000,13000,14000,15000,31000
4150 GOTO 4010
4160 RETURN
5000 REM LOAD SPEECH TABLES AND DRIVER

PROGRAM
5005 DIM TB%(146,2)
5010 DEF SEG=O
5020 X = PEEK(&H510) + (256'PEEK(&H511))
5030 X = X + &H 1000
5040 DEF SEG = X
5050 PRINT "STORING SPEECH ROUTINE"
5060 BLOAD "SPEECH.BIN",O
5160 PRINT "LOAD OF SPEECH TABLES"
5170 OPEN "SPEECH.TBL" FOR INPUT AS #1
5180 FOR X= 1 TO 145
5190 INPUT #1,W$,TB%(X,1),TB%(X,2)
5260 NEXT X
5290 PRINT "SPEECH AND DRIVER LOAD COMPLETE"
5295 CLOSE #1
5297 CLOSE #2
5300 RETURN
6000 REM MOSART INITIALIZATION
6010 PRINT "RESETIING MOSART"
6020 OUT &H2F9,0
6030 OUT &H2F9,0
6040 OUT &H2F9,0
6050 OUT &H2F9,&H40
6053 FOR X= 1 TO 100: NEXT X
6055 OUT &H2F9,&HFA
6057 OUT &H2F9,&H7
6060 x=o
6070 X=X+ 1:IF X>3000 THEN PRINT "MOSART HUNG

UP" STOP
6080 IF (INP(&H2F9) AND 5) < >5 THEN GOTO 6070
6100 C$="xv"
6110 GOSUB 29000
6120 PRINT "MOSART RESET COMPLETE"
6123 PRINT "BRIEF PAUSE TO ALLOW LINE TO QUIET"
6125 FOR X = 1 TO 3500 NEXT X
6130 RETURN
7000 REM ANNOUNCE-ONLY MODE
7010 PRINT "ANNOUNCE MODE ENTERED"
7020 REM MAKE CANNED ANNOUNCEMENTS"
7030 GOSUB 33000
7040 IF SP< >1 THEN GOTO 7070
7050 GOSUB 34000
7060 GOTO 7090
7070 IF SP< >2 THEN GOTO 7090
7080 GOSUB 16000
7090 PRINT "EXITING ANNOUNCE MODE"
7100 RETURN
8000 REM RECORD A CALL
8010 PRINT "RECORD MODE ENTERED"
8020 REM ANNOUNCE FIRST AND CHECK

SPECIAL/SUPER
8030 GOSUB 17000
8040 IF SP< >1 THEN GOTO 8070
8050 GOSUB 34000
8060 GOTO 8090
8070 IF SP< >2 THEN GOTO 8090
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8080 GOSUB 16000
8090 PRINT "EXITING RECORD MODE"
8100 RETURN
9000 REM CHECK EVENTS
9010 IF EI=O THEN GOTO 9270
9020 REM BUILD CURRENT TIME VARIABLES
9030D1$=DATE$
9040 T1 = TIMER
9050 REM BUILD DATE NUMERIC CODE FOR COMPARE
906001 =VAL(MID$(D1$,4,2))
907001 =01 + (VAL(MID$(D1$,1,2))'100)
908001 =01 + (VAL(MID$(D1 $,9,2)) '1000)
9090 REM T1 =SECS AFTER MIDNIGHT, 01 = DATE

NUMERIC CODE
9100 REM CHECK OUT EVENTS TABLE FOR EVENT

TO DO
9110 REM EI POINTS TO NEXT CH RONOLOGICAL

EVENT
9130 REM BUILD COMPARISON NUMBERS
9140 02$ = MID$(E$(EI,2), 1,10)
9150 T2$ = MID$(E$(EI,2), 11,8)
9160 02 = VAL(MID$(D2$,4,2))
9170 02 = 02 + (VAL(MID$(D2$, 1,2))'100)
9180 02 = 02 + (VAL(MID$(D2$,9,2))'10000)
9190 T2=VAL(MID$(T2$,7,2))
9200 T2 = T2 + (VAL(MID$(T2$,4,2)) '60)
9210 T2 = T2 + (VAL(MID$(T2$, 1,2))'3600)
9220 IF 02 < 01 THEN GOTO 9270
9230 IF 02>01 THEN GOTO 9250
9240 IF T2> Tl THEN 9270
9250 REM DO EVENT
9260 GOSUB 30000
9270 RETURN
10000 REM CHECK DATEITIME
10010 PRINT PRINT "CURRENT DATE IS : ";DATE$
10020 INPUT "ENTER NEW DATE OR PRESS ENTER TO

USE THIS DATE: ";01$
10030 IF 01$="" THEN GOTO 10060
10040DATE$=D1$
10050 GOTO 10010
10060 PRINT PRINT "CURRENT TIME IS : ";TIME$
10070 INPUT "ENTER NEW TIME OR PRESS ENTER TO

USE THIS TIME: ";T1 $
10080 IF Tl$="" THEN GOTO 10110
10090 TIME$=Tl$
10100 GOTO 10060
10110 RETURN
11000 REM SET MODES
11005 MO = 1:DT = O:CF = OCN$ =" "
11010 PRINT:PRINT "SET OPERATING MODE"
11020 PRINT:PRINT "1 - ANNOUNCE ONLY"
11030 PRINT "2 - ANNOUNCE AND RECORD"
11040 PRINT "3 - GIVE DATE AND TIME TO CALLER"
11050 PRINT "4 - DON'T SAY DATE AND TIME"
11060 PRINT "5 - GIVE OUT A FORWARDING

NUMBER"
11070 PRINT "6 - DON'T SAY A FORWARDING

NUMBER"
11080 PRINT "7 - SET FORWARDING NUMBER"
11090 PRINT "8 - EXIT THIS ROUTINE"
11100 PRINT PRINT "CURRENT SETIINGS ARE :"
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11110 PRINT "ANNOUNCE ";
11120 IF MO = 2 THEN PRINT "AND RECORD MESSAGE"

ELSE PRINT
11130 IF DT=1 THEN PRINT "GIVE OUT DATE AND

TIME" ELSE PRINT "NO DATE/TIME"
11140 IF CF = 1 THEN PRINT "GIVE FORWARDING

NUMBER TO CALLERS" ELSE PRINT "NO
FORWARDING NUMBER GIVEN OUT"

11150 IF CN$ =" " THEN PRINT "NO FORWARDING
NUMBER SET" ELSE PRINT "FORWARDING
NUMBER IS • ";CN$

11160 PRINT
11170 INPUT "PLEASE ENTER CHOICE (1-8) • ";C
11180 IF C=8 THEN RETURN
11190 IF C< 1 OR C> 7 OR C< >INT(C) THEN

GOTO 11160
11200 ON C GOSUB 11210,11220,11230,11240,11260,

. 11250,11270
11205 GOTO 11010
11210 MO= 1.RETURN
11220 MO = 2.RETURN
11230 DT = 1.RETURN
11240DT=ORETURN
11250 CF=ORETURN
11260 CF = 1
11270 PRINT "ENTER CALL-FORWARDING NUMBER"
11280 PRINT "NO SPECIAL PUNCTUATION EXCEPT FOR

- ()/ OR SPACES"
11290 INPUT CN$
11300 RETURN
12000 REM BUILD EVENTS TABLE
12010 GOSUB 31000
12020 FOR X = 1 TO 30
12025 PRINT "THERE IS ROOM FOR ";31 - X;

" MORE EVENTS"
12030 PRINTPRINT "ENTER EVENT DATE, OR PRESS

ENTER TO STOP INPUT"
12040 INPUT "USE FORMAT MM-DD-YYYY • ";01$
12050 IF 01 $ =" " THEN X = 30.GOTO 12076
12060 IF LEN(D1$)< >10 THEN GOTO 12040
12065 E$(X,1)="E"
12070 E$(X,2) = 01 $
12072 GOSUB 12080
12074 NEXT X
12075 GOSUB 31000
12076 RETURN
12080 PRINT "ENTER EVENT TIME"
12090 INPUT "USE FORMAT HHMM.SS • ";T1$
12100 IF LEN(T1$)< >8 THEN GOTO 12090
12105 E$(X,2) = E$(X,2) + T1 $
12110 PRINT "ENTER 1 TO ANNOUNCE ONLY, 2 TO

ANNOUNCE AND RECORD"
12120 INPUT 1$.IF 1$< >"1" AND T$< >"2" THEN

GOTO 12110
12130 E$(X,3) = T$
12140 PRINT "ENTER 1 TO GIVE OUT DATE/TIME, 0 NOT

TO SAY"
12150 INPUT T$IF T$< >"0" AND T$< >"1" THEN

GOTO 12140
12160 E$(X,3) = E$(X,3) + T$
12170 PRINT "ENTER 1 TO GIVE OUT FORWARDING

• +w

NUMBER, 0 NOT TO SAY"
12180 INPUT T$IF T$< >"0" AND T$< >"1" THEN

GOTO 12170
12190 E$(X,3) = E$(X,3) + T$
12200 PRINT "ENTER FORWARDING NUMBER"
12210 INPUT T$
12220 PRINT "FORWARDING NUMBER IS NOW. ";T$;"

PRESS ENTER TO CONFIRM, OR ENTER NEW
NUMBER"

12230 INPUT T1$
12240 IF T1$< >"" THEN T$=T1$GOTO 12220
12250 E$(X,3) = E$(X,3) + T$
12260 RETURN
13000 REM MODIFY EVENTS TABLE
13010 PRINTPRINT "MODIFY EVENTS TABLE"
13020 PRINT.PRINT "1 - ADD AN EVENT"
13030 PRINT "2 - DELETE EVENT"
13040 PRINT "3 - DISPLAY EVENTS TABLE"
13050 PRINT "4 - EXIT THIS ROUTINE"
13060 PRINT PRINT "PLEASE ENTER CHOICE (1-4)"
13070 INPUT C
13080 IF C=4 THEN GOTO 13530
13090 IF C<1 OR C>3 OR C<>INT(C) THEN 13060
13100 ON C GOSUB 13120,13270,13360
13110 GOTO 13010
13120 REM ADD EVENT
13130 PRINT "SEARCHING FOR OPEN TABLE ENTRY"
13135 Y=O
13140 FOR X=1 TO 30
13150 IF E$(X,1)< >"" THEN 13240
13160 Y = 1
13170 PRINT "ENTER EVENT DATE OR PRESS ENTER

TO STOP"
13180 INPUT "USE FORMAT MM-DD-YYYY • ";01$
13190 IF 01$="" THEN X=30 • GOTO 13240
13200 IF LEN(D1$)< >10 THEN GOTO 13180
13210 E$(X, 1) = "E"E$(X,2) = 01$
13220 GOSUB 12080
13230 X=30
13240 NEXT X
13250 IF y=o THEN PRINT "NO OPEN TABLE

ENTRIES".DELETE SOME FIRST"
13260 RETURN
13270 REM DELETE AN EVENT
13280 PRINT "PLEASE ENTER EVENT NUMBER TO BE

DELETED"
13290 INPUT "ENTER 0 TO ABORT ";C
13300 IF C=O THEN 13350
13310 IF C>O AND C<31 AND C=INT(C) THEN GOTO

13340
13320 PRINT "EVENT NUMBER MUST BE 1-30"
13330 GOTO 13280
13340 E$(C,1)=""
13350 RETURN
13360 REM PRINT OUT TABLE
13370 FOR X = 1 TO 30
13380 PRINT X;" - ";
13390 IF E$(X,1)< >"" THEN GOTO 13420
13400 PRINT "OPEN"
13410 GOTO 13460

(continued)
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13420 PRINT MID$(E$(X,2),1,10);" ";MID$
(E$(X,2), 11,8);" ";

13430 PRINT MID$(E$(X,3),1 ,3);" ";
13450 IF LEN(E$(X,3))>3 THEN PRINT

MID$(E$(X,3),4, LEN(E$(X,3)) - 3)
13460 IF X= 15 THEN INPUT "PRESS ENTER TO

CONTINUE ";T$
13510 NEXT X
13515 INPUT "PRESS ENTER TO CONTINUE";T$
13520 RETURN
13530 REM EXIT ROUTINE
13540 GOSUB 32000
13550 RETURN
14000 REM LOAD EVENTS TABLE
14010 PRINT:PRINT "ENTER NAME OF TABLE TO BE

LOADED (8 CHARS MAX)"
14020 INPUT "OR PRESS ENTER TO ABORT: ";T$
14030 IF T$="" THEN GOTO 14130
14040 IF LEN(T$»8 AND MID$(T$,2,1)< >"" THEN

GOTO 14010
14050 T$ = T$ +" .EVT"
14060 OPEN T$ FOR INPUT AS #1
14070 FOR X= 1 TO 30
14080 INPUT #1 ,E$(X, 1),E$(X,2),E$(X,3)
14090 NEXT X
14100 PRINT "TABLE LOADED":CLOSE #1
14110 REM BUILD INDEX POINTER
14120 GOSUB 32000
14130 RETURN
15000 REM SAVE EVENTS TABLE
15010 PRINT PRINT "ENTER NAME OF TABLE TO BE

SAVED (8 CHARS MAX)"
15020 INPUT "OR PRESS ENTER TO ABORT: ";T$
15030 IF T$="" THEN GOTO 15130
15040 IF LEN(T$»8 AND MID$(T$,2,1)< >"" THEN

GOTO 14010
15050 T$ = T$ + ". EVT"
15060 OPEN T$ FOR OUTPUT AS #1
15070 FOR X = 1 TO 30
15080 PRINT #1,E$(X,1)
15090 PRINT #1, E$(X,2)
15100 PRINT #1,E$(X,3)
15110 NEXT X
15120 PRINT "TABLE SAVED"CLOSE #1
15130 RETURN
16000 REM SPECIAL ACCESS
16010 GOSUB 40000
16020 RETURN
17000 REM RECORD MODE
17010 REM DO CANNED MESSAGE FOR RECORD
17020 GOSUB 25000
17030 REM DO DATE/TIME IF DESIRED
17040 IF DT = 1 THEN GOSUB 19000
17050 REM DO CALL-FORWARD NUMBER IF DESIRED
17060 IF CF = 1 THEN GOSUB 20000
17070 REM PUT OUT RECORD MESSAGE AND BEEP

TONE
17080 GOSUB 38000
17090 REM DO RECORD A MESSAGE (INCLUDES

SUPER/SPECIAL TEST)
17100 GOSUB 26000
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17110 RETURN
18000 REM CANNED ANNOUNCEMENT
18010 REM DATA FOR CANNED PHRASE BUILD
18020 DATA 4,55,46,57,89
18030 REM SPEAK STUFF
18040 RESTORE 18020
18050 READ P
18060 FOR P1 = 1 TO P
18070 READ S
18080 GOSUB 36000
18090 NEXT P1
18100 RETURN
19000 REM SPEAK DATE AND TIME
19010 REM DO TIME FIRST
19020 S= 79
19030 GOSUB 36000
19035 S= 93 GOSUB 36000
19040 T1 $ = TIME$
19050 T1 = VAL(MID$(T1$,1 ,2))
19060 IF T1 >20 THEN GOTO 19090
19070 S=T1:IF S=O THEN S=91
19080 GOTO 19120
19090 S=20
19100 GOSUB 36000
19110 S=T1-20
19120 GOSUB 36000
19125 S=93:GOSUB 36000
19130 T1 =VAL(MID$(T1$,4,2))
19140 IF T1 >20 THEN GOTO 19170
19150 S=T1IF S=O THEN S=91
19160 GOTO 19220
19170 T1 =VAL(MID$(T1$,4,1))
19180 S= 18+ T1
19190 GOSUB 36000
19200 T1 =VAL(MID$(T1$,5,1))
19210 S=T1IF S=O THEN 19230
19220 GOSUB 36000
19230 REM DO DATE NOW
19232 S=93
19234 GOSUB 36000
19240 S=64
19244 GOSUB 36000
19246 S=93
19250 GOSUB 36000
19260 D1 $ = DATE$
19270 D1 =VAL(MID$(D1$,1,2))
19280 S=D1
19290 GOSUB 36000
19295 S = 93:GOSUB 36000
19300 D1 =VAL(MID$(D1$,4,2))
19310 IF D1 >20 THEN GOTO 19340
19320 S= D1
19330 GOTO 19390
19340 D1 =VAL(MID$(D1$,4,1))
19350 S= 18+ D1
19360 GOSUB 36000
19370 D1 =VAL(MID$(D1$,5,1))
19380 S=D1:IF S=O THEN GOTO 19400
19390 GOSUB 36000
19395 S = 93:GOSUB 36000
19400 D1 =VAL(MID$(D1$,7,2))
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19410 S=D1
19420 GOSUB 36000
1943001 =VAL(MID$(D1$,9,2))
19440 IF 01 >20 THEN GOTO 19470
19450 S=D1:IF S=O THEN S=28
19460 GOSUB 36000
1947001 =VAL(MID$(D1$,9,1))
19480 S=18+D1
19490 GOSUB 36000
1950001 =VAL(MID$(D1$,10,1))
19510 S=D1:IF S=O THEN 19530
19520 GOSUB 36000
19530 RETURN
20000 REM GIVE CALL-FORWARDING NUMBER
20010 DATA 4,66,90,45,93
20020 RESTORE 20010
20030 READ P
20040 FOR P1 = 1 TO P
20050 READ S
20060 GOSUB 36000
20070 NEXT P1
20080 FOR Z = 1 TO LEN(CN$)
20090 T$ = MID$(CN$,Z, 1)
20100 IF 1$="-" OR T$="I" OR 1$=

" " OR T$ = "(" OR T$ = ")" THEN S= 95GOTO
20130

20110 T1 = VAL(T$)
20120 S=T1:IF S=O THEN S=91
20130 GOSUB 36000
20140 NEXT Z
20142 S=93
20144 GOSUB 36000
20150 RETURN
25000 REM RECORD ANNOUNCE #1
25010 REM DATA FOR CANNED PHRASE BUILD
25020 DATA 4,55,46,57,89
25030 REM SPEAK STUFF
25040 RESTORE 25020
25050 READ P
25060 FOR P1 = 1 TO P
25070 READ S
25080 GOSUB 36000
25090 NEXT P1
25100 RETURN
26000 REM RECORD A CALL
26010 REM FIRST SET UP MOSART AND START

RECORDER
26020 C$ = "XD"
26030 GOSUB 29000
26040 MOTOR 1
26045 GOSUB 35000
26050 IF SP< >0 THEN 26140
26060 REM RECORD UNTIL TIMER GONE OR HANG-UP
26070 T1 = TIMER
26080 T1 = T1 + 90:IF T1 >86400! THEN T1 = T1 - 86400!
26090 IF T1 >90 THEN 26120
26100 IF TIMER>T1 AND TIMER<100 THEN 26140
26110 GOTO 26135
26120 IF TIMER> T1 THEN 26140
26130 C$ = "M":GOSUB 29000
26132 IF CHR$(INP(&H2F8))= "T" OR

CHR$(INP(&H2F8)) = "0" THEN GOTO 26140
26135 GOTO 26090
26140 MOTOR 0
26150 RETURN
29000 REM PROCESS MOSART COMMANDS
29010 REM C$=COMMAND STRING
29020 FOR X = 1 TO LEN(C$)
29025 OUT &H2F9,&H7
29030 Y=O
29040 Y=Y+ 1:IF Y>5000 THEN PRINT "MOSART

LOCKED UP":STOP
29050 IF (INP(&H2F9) AND 5) = 5 THEN 29060 ELSE

29040
29060 T$ = MID$(C$,X, 1)
29070 OUT &H2F8.ASC(T$)
29080 IF (INP(&H2F9) AND 2) = 2 THEN 29100
29090 IF (INP(&H2F9) AND 7) = 5 THEN 29110 ELSE
29080 .
29100 PRINTPRINT "INFO BYTE FROM COMMAND

";T$;" WAS ";CHR$(INP(&H2F8))
29110 NEXT X
29130 RETURN
30000 REM DO EVENT
30005 PRINT "EVENT IN PROGRESS ";DATE$,TIME$
30010 E$(EI,1)=""
30020 MO=VAL(MID$(E$(EI,3),1,1))
30030 DT = VAL(MID$(E$(EI,3),2, 1))
30040 CF=VAL(MID$(E$(EI.3),3,1))
30050 IF LEN(E$(EI.3)) = 3 THEN CN$ =" ":GOTO 30070
30060 CN$ = MID$(E$(EI,3),4,(LEN(E$(EI,3)) - 3))
30070 GOSUB 32000
30075 PRINT "EVENT COMPLETED"
30080 RETURN
31000 REM CLEAR EVENTS TABLES
31010 EI=O
31020 FOR X= 1 TO 30
31030 FOR Y=1 TO 3
31040 E$(X,Y) =" "
31050 NEXT Y
31060 NEXT X
31070 PRINT "EVENTS TABLE CLEAR COMPLETE"
31080 RETURN
32000 REM SET UP EVENT INDEX POINTER
32010 REM SET TEST VALUES TO HIGH VALUES
32020 EI = 0:01 = 999999!:T1 = 999991

32030 REM LOOP THROUGH TABLE AND GET NEXT
CHRONOLOGICAL EVENT

32040 FOR X = 1 TO 30
32050 IF E$(X, 1) = " " THEN GOTO 32180
32060 REM BUILD COMPARE NUMBERS
32070 02$ = MID$(E$(X,2), 1,10)
32080 T2$ = MID$(E$(X,2), 11,8)
32090 02 = VAL(MID$(D2$,4,2))
32100 02 = 02 + (VAL(MID$(D2$, 1,2lr100)
32110 02 = 02 + (VAL(MID$(D2$,9,2)) *10000)
32120 T2 = VAL(MID$(T2$,7,2))
32130 T2 = T2 + (VAL(MID$(T2$,4,2)) *60)
32140 T2 = T2 + (VAL(MID$(T2$, 1,2))*3600)
32150 IF 02>01 THEN GOTO 32180
32160 IF 02<01 THEN 01 =D2:T1 =T2:EI=X:GOTO

(continued)
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32180
32170 IF T2<T1 THEN 01 =D2:T1 =T2EI=X
32180 NEXT X
32190 RETURN
33000 REM ANNOUNCEMENT ONLY
33010 REM DO CANNED MESSAGE FOR ANNOUNCE
33020 GOSUB 18000
33030 REM DO DATE/TIME IF DESIRED
33040 IF DT = 1 THEN GOSUB 19000
33050 REM DO CALL-FORWARD NUMBER IF DESIRED
33060 IF CF = 1 THEN GOSUB 20000
33065 REM SAY GOODBYE LIKE NICE FELLOW
33067 S = 93 GOSUB 36000
33068 S = 54 GOSUB 36000
33069 S = 93:GOSUB 36000
33070 REM TEST TO SEE IF SPECIAL OR SUPER

REQUESTED
33075 REM OUTPUT TONE
33077 S = 96:GOSUB 36000
33080 GOSUB 35000
33090 RETURN
34000 REM SPECIAL ACCESS
34010 GOSUB 40000
34020 RETURN
35000 REM WAIT A BIT AND CHECK SPECIAL/SUPER
35010 SP=O
35015 C$ = "XD"
35017 GOSUB 29000
35020 FOR X= 1 TO 500
35030 IF (INP(&H2F9) AND 2) = 0 THEN 35060
35040 IF INP(&H2F8) = &H2A THEN SP = 1X = 300:GOTO

35060
35050 IF INP(&H2F8) = &H23 THEN SP = 2:X = 300:GOTO

35060
35060 NEXT X
35065 IF SP< >0 THEN PRINT "SPECIAL ACCESS

REQUESTED"
35070 RETURN
36000 REM SPEECH OUTPUT
36010 REM S = POINTER TO PHRASE IN TABLE TB(X,Y)
36020 REM ASSUMES CONNECT IS ESTABLISHED

ALREADY
36030 C$ = "x" + CH R$(22)
36040 GOSUB 29000
36050 OUT &H2F9,&H27
36060 REM WRITE OUT SPEECH DATA
36070 SYNTH% = 0
36080 START% = TB%(S, 1)COUNT% = TB%(S,2)
36090 CALL SYNTH%(START%,COUNT%)
36100 OUT &H2F9,&H7
36110 C$="v"
36120 GOSUB 29000
36130 RETURN
38000 REM RECORD ANNOUNCE #2
38010 REM DATA FOR CANNED PHRASE BUILD
38020 DATA 7,39,67,88,93,77,94,96
38030 REM SPEAK STUFF
38040 RESTORE 38020
38050 READ P
38060 FOR P1 = 1 TO P
38070 READ S
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38080 GOSUB 36000
38090 NEXT P1
38100 RETURN
40000 REM SUPERVISORY AND SPECIAL FUNCTIONS

ARE NOT YET IMPLEMENTED
40010 DATA 10,57,93,115,52,117,53,58,63,93,93
40020 RESTORE 40010
40030 READ P
40040 FOR P1 = 1 TO P
40050 READ S
40060 GOSUB 36000
40070 NEXT P1
40080 RETURN

Listing 3: Source code for the MOSDTMF program.

10 KEY OFF
20 CLS
30 PRINT "MOSDTMF"
40 PRINT "MOSART ROUTINE #3, DTMF INPUT,"
50 PRINT "VOICE RESPONSE DEMO SYSTEM"
60 PRINT:PRINT
70 REM INITIALIZE SPEECH TABLES
80 GOSUB 770
90 REM RESET MOSART
100 PRINT "RESETIING MOSART"
110 OUT &H2F9,0
120 OUT &H2F9,0
130 OUT &H2F9,0
140 OUT &H2F9,&H40
150 OUT &H2F9,&HFA
160 OUT &H2F9,&H7
170 C$ = "xv"
180 GOSUB 1250
190 BAD=O
200 REM AWAIT INCOMING CALL
210 PRINT "WAITING FOR LINE TO QUIET"
220 FOR X = 1 TO 2000:NEXT X
230 PRINT "AWAITING CALL"
240 IF (INP(&H2F9) AND &H40) < > &H40 THEN 240
250 IF (INP(&H2F9) AND &H40) < > 0 THEN 250
260 FOR X= 1 TO 500
270 NEXT X
280 PRINT "ANSWERING PHONE"
290 REM ANSWER PHONE
300 C$ = CHR$(22) + "0"
310 GOSUB 1250
320 REM ANNOUNCE FIRST MESSAGE
330 PRINT "REQUESTING 10 CODE"
340 DATA 8,55,93,67,87,56,61,42,73
350 RESTORE 340
360 GOSUB 1100
370 REM INPUT 10 CODE
380 TIME-OUT = 0
390 GOSUB 950
400 REM TEST TIME-OUT
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410 IF TIME-OUT = 0 THEN GOTO 440
420 GOTO 450
430 REM TEST 10 CODE
440 IF CODE$ = "78383" THEN GOTO 490
450 REM BAD ROUTINE
460 BAD = BAD + 1
470 IF BAD> =3 THEN GOTO 90
480 GOTO 320
490 REM NO TIME-OUT, AND CODE GOOD
500 BAD=O
510 REM OUTPUT MESSAGE
520 PRINT "CONNECTED MESSAGE AND REQUEST FOR

PHRASE NUMBER"
530 DATA 21,92,49,81,74,93,67,118,61,52,91,81,1,28,22,5,

42,73,92,83,94,72
540 RESTORE 530
550 GOSUB 1100
560 REM INPUT NUMBER
570 TIME-OUT = 0
580 GOSUB 950
590 REM TEST TIME-OUT
600 IF TIME-OUT = 0 THEN GOTO 630
610 GOTO 670
620 REM TEST END CODE AND THEN
630 REM TEST GOOD-NUMBER RANGE
640 S = VAL(CODE$)
650 IF S = -1 THEN GOTO 90
660 IF S> =0 AND S< = 145 THEN GOTO 710
670 REM BAD ROUTINE
680 BAD = BAD + 1
690 IF BAD> =3 THEN GOTO 90
700 GOTO 510
710 REM SAY SPEECH STUFF
720 PRINT "SAYING PHRASE NUMBER ";S
730 OUT &H2F9,&H27
740 GOSUB 1200
750 OUT &H2F9,&H7
760 GOTO 510
770 REM LOAD SPEECH TABLES AND DRIVER

PROGRAM
780 DIM TB%(146,2)
790 DEF SEG = 0
800 X= PEEK(&H510) + (256'PEEK(&H511))
810 X= X+ &H 1000
820 DEF SEG = X
830 PRINT "STORING SPEECH ROUTINE"
840 BLOAD "SPEECH,BIN",O
850 PRINT "LOAD OF SPEECH TABLES"
860 OPEN "SPEECHTBL" FOR INPUT AS #1
870 FOR X = 1 TO 145
880 INPUT #1,W$,TB%(X,1 ),TB%(X,2)
890 NEXT X
900 16%(0,1) = 34TB%(O,2) = TB%(145,1) + TB%(145,2) - 35
910 PRINT "SPEECH AND DRIVER LOAD COMPLETE"
920 CLOSE #1
930 CLOSE #2
940 RETURN
950 REM GET DTMF INPUT
960 PRINT "AWAITING DTMF INPUT"
970 CODE$ = " "
980 REM INPUT DTMF DIGITS UNTIL #,' OR TIME-OUT

990 REM (TIME-OUT MEANS LOOP EXHAUSTED)
1000 TIME-OUT = 1
1010 FOR X = 1 TO 1750
1020 IF (INP(&H2F9) AND &H2) < > 2 THEN 1040
1030 X= 1750:TIME-OUT=0
1040 NEXT X
1050 IF TIME-OUT= 1 THEN RETURN
1060 IF INP(&H2F8)=&H2A THEN PRINT "DTMF DATA

INPUT WAS: ";CODE$:RETURN
1070 CODE$ = CODE$ + CHR$(INP(&H2F8))
1080 IF INP(&H2F8)=&H23 THEN CODE$="-1"PRINT "#

KEY PRESSED":RETURN
1090 GOTO 980
1100 REM CANNED ANNOUNCEMENT
1110 OUT &H2F9,&H27
1120 REM SPEAK STUFF
1130 READ P
1140 FOR P1 =1 TO P
1150 READ S
1160 GOSUB 1200
1170 NEXT P1
1180 OUT &H2F9,&H7
1190 RETURN
1200 REM SPEECH OUTPUT
1210 SYNTH%=O
1220 START% = TB%(S,1 ):COUNT% = TB%(S,2)
1230 CALL SYNTH%(START%,COUNT%)
1240 RETURN
1250 REM PROCESS MOSART COMMANDS
1260 REM C$=COMMAND STRING
1270 FOR X = 1 TO LEN(C$)
1280 OUT &H2F9,&H7
1290 Y=O
1300 Y=Y+1:IF Y>5000 THEN PRINT "MOSART LOCKED

UP":STOP
1310 IF (INP(&H2F9) AND 5) = 5 THEN 1320 ELSE 1300
1320 T$=MID$(C$,X,1)
1330 OUT &H2F8,ASC(T$)
1340 IF (INP(&H2F9) AND 2) = 2 THEN 1360
1350 IF (INP(&H2F9) AND 7) = 5 THEN 1370 ELSE 1340
1360 PRINT:PRINT "INFO BYTE FROM COMMAND ";T$;

" WAS ";CHR$(INP(&H2F8))
1370 NEXT X
1380 RETURN
1390 REM SPEECH OUTPUT
1400 REM S=POINTER TO PHRASE IN TABLE TB(X,Y)
1410 REM ASSUMES CONNECT IS ESTABLISHED ALREADY
1420 C$ = "x" + CHR$(22)
1430 GOSUB 1250
1440 OUT &H2F9,&H27
1450 REM WRITE OUT SPEECH DATA
1460 SYNTH% = 0
1470 START%= 16%(S,1):COUNT%= TB%(S,2)
1480 CALL SYNTH%(START%,COUNT%)
1490 OUT &H2F9,&H7
1500 C$ = "v"
1510 GOSUB 1250
1520 RETURN
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Inquiry 398

DISK DRIVES & BOARDS

TERMINALS - MONITORS

PROMETHEUS 1200 EXT $305
PROMETHEUS 1200B. $259
PROMETHEUS 1200A. $299
HAYES SMARTMODEM 1200. $379
HAYES SMARTMODEM 1200B. $319
HAYES SMARTMODEM 2400 . $609
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To receive a complete list of Ciarcia's Cir
cuit Cellar project kits. circle 100 on the
reader-service inquiry card at the back of
the magazine.

NEXT MONTH
I'll become one of the OEMs I often
refer to as I design a modem-commu
nications expansion board for the
SB180 single-board computer using
the MOSART. This communications
board combined with some fancy
software will turn the SB 180 into a
turnkey bulletin-board system. _

Special thanks to Bill Curlew for his software
expertise.

Drawings and specifications of the XEI2XX
MOSARlS are reprinted VIJ permission of Xecom
Inc.

The following items are available from

The Micromint Inc.
25 Terrace Dr.
Vernon, cr 06066
(800) 635-3355 for orders
(203) 871·6170 for information

I. XE 1203 MOSART demonstration board for
the IBM Pc. Complete with data sheets and
programs on DOS 2.0 disk.

assembled and tested ... XI253, 5299
2. COMMl80 combination MOSART-based
modem and SCSI hard-disk-interface expan·
sion board for the SBI80 computer. Modem
section comes with Term III communication
software. Either version can be upgraded to
include both functions. Software supplied on
5\i-inch double-sided double-density SBI80
format disks. Assembled and tested, with
manual included.

COMMI80 MOSART modem and Term
III. COMMI80-M,5350
COMMI80 SCSI interface .

COMM 180-5, 5 I 50
COMMI80 MOSART modem and SCSI
interface COMMI80-M-S, 5500

Please include $5 for shipping and handling
in the continental United States, 510
elsewhere. Connecticut residents please in
clude 7.5 percent sales tax.

Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar
ticles are available in book form from BYTE
Books, McGraw-Hill Book Company, POB
400, Hightstown, NJ 08250.

Ciarcids Circuit Cellar, Volume I covers articles
in BYTE from September 1977 through
November 1978. Volume II covers December
1978 through June 1980. Volume III covers July
1980 through December 1981. Volume IV
covers January 1982 through June 1983.

CIRCUIT CELLAR

CIRCUIT CELLAR FEEDBACK
This month's feedback is on page 450.

incorporate sophisticated
features at low cost.

IN CONCWSION
If you are dead set against writing
your own software, Xecom has an ap
plication package called Xenia!. which
includes Dialing Directories, Auto
Answer, File Transfer (using the
XMODEM protocol), and Access to
DOS files by drive 1D and Path. It is
written to run on the evaluation
board, but it is intended more as sup
port for OEMs than as a competitive
communications software package.

Compatibility is a moot point when
the implemented functions don't exist
in the devices that you might strive to
be compatible with. The MOSART
sets a new standard for computer
communications and makes it much
easier for system designers to incor
porate sophisticated features at low
cost. Perhaps it will be the new pace
setter and all others will strive to be
compatible with it.

system designers to

that correspond to Steve (7-8-3-8-3)
After entering the numbers, followed
by an asterisk, the program moves to
the output section. Entering any
number from 1 to 145 will cause the
corresponding phrase to be spoken.
Entering 146 will dump the whole
vocabulary, and entering an asterisk
will cause the program to hang up the
phone line. Time-out. hang-up, and
error detection are all included to
allow the system to handle the phone
line without attendance by an opera
tor. Using customized vocabularies
would allow the use of MOSART in
both inquiry and data-collection ap
plications.

The MOSARf makes it
much easier for

S225
$198
$145
$315

· SCALL
$CALL

· $CALL
· $CALL

S419
S579
$299
$599

· SCALL
· $CALL

$115
$399
$169
$445
S615

$4415
$4195
53310
S5300

9355
S14,930

· SCALL
.5CALL
· $CALL

SCALL
SCALL

S255
.SCALL
· SCALL

S359
· SCALL

S207
$1029

$530
· SCALL

Sll19

MODEMS

PRINTERS

WYSE.50.
WYSE 85.
QUME 101G.
QUME 202G.
TELEVIDEO

AMDEK
TAXAN GREEN
TAXAN 420. ..
PR INCETON MAX 12E
PRINCETON HX 12.
PR INCETON SR 12

COMPUTERS

CITIZEN. MSP-l0
C ITOH
EPSON.
JUK16100.
OKIDATA.
STAR MICRONICS. SG10.
NEC3550.
DIABLO D-25
SILVER REED.
TOSHIBA351P.

AST 6 PK .
PARADISE MLT .
HERCULES CL. GR ..
EVEREX EDGE

TAN DON
TEAC.
BERNOULLI BOX.
TALLGRASS.

ALTOS 186-10 .
ALTOS 486-20
ALTOS 580-20
ALTOS 586-20
ALTOS 986T-40
ALTOS 2086-2MB
IBM PC
ITT PC.
LEADING EDGE.
ZENITH
SOFTWARE.

Hi - I'm Joan,
I want to wish you

all Happy Holidays and
than k you for making
my business a success.

All of you who hav
en't tried us and are a
fraid of mail order, call
us and give us a try. I'm

sure you will like our fast and courteous
service.

Get your order in soon, as Christmas is
not far away. Thanks again and God bless.

Joan
P.S. Hearing handicap, call us on your TTY.



Another Futuristic Leap From Goldstar's
Long Une of ElectJonics 51/4" & 31h" Floppy Disks

Goldstar is determined to keep pace with the new
frontiers in this electronic age. So, we now market both
51f4" Floppy Disks and 3112" Micro Floppy Disks for all of .
your computer consumers.

All of Goldstar's pioneering experience, research,
and demand for excellence has been channelled into this
surge for technology. Therefore, you can be sure of our
reliability, as Korea's electronic history-maker.

Our self-imposed demands match
yours exactly-nothing less than perfec
tion; and we're even trying to improve
that, as we keep on top of the latest devel
opments in computers and peripherals.
Both lines of disks, the 51f4" and 3112",
are manufactured with the most ad
vanced technology.

All Goldstar disks are in
dividu?lIy certified 100% error
free at all levels, equal to or
above ANSI, DIN, ECMA,
ISO and JIS standards.

Goldstar Floppy Disks are engineered to the highest
possible quality precision for the maximum in long ar
chival life, accuracy, data integrity, and reliability.

So. for superiority and reliability-
CHOOSE GOLOSTAR FLOPPY DISKS, either 51f4" or 3W:

L1NE·UP
Item Type Tracks/inch Bits/inch capacity

M·1S 48 2768 125 KB
M-1D 48 5536 250 KB

5 1
/ 4 " M-2D 48 5876 500 KB

M-2DD 96 5922 1 MB
MF·1D 67.5 8128 250 KB

MF·2D 67.5 8650 500 KB
3 'Ii' MF-1DD 135 8190 500 KB

MF·2DD 135 8720 1 MB

(Unformatted!

(g LUCKY-GOLDSTAR INTERNATIONAL COR~
Magnetech Group:c.Po. Box 1899,Seoul, Korea; Tel. (02)756-9090;Tlx. LGINTL K29579.

--------------------------------IDLUCKY-GOLDSTAR
-New York Office: 2nd Floor 1050, Wall Street West, Lyndhurst, New Jersey 07071, U.SA;Tel. (201) 460-8010; Tlx. LGI'UR 219108; Fax. (201) 935·5686 -Los Angeles
Office: 13013 East 166th Street, Cerritos, Calif 90101, U.SA;Tel. (213) 404-2626/9; Tlx. LGI LA (910) 583-5719; Fax. (213) 926·0849 -London Office: Tel. (01) 840-7111;
Tlx. 21765 LGI UK -Frankfurt Office: Tel. 069-6684083/5; Tlx. 4185337 LGIF -Paris Office: Tel. 734-52-06; Tlx. LGIPAR 201877.

Inquiry 434

•
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COMPAQ could have stopped here

AT l
-

COMPAQ" is 8 re~i5tered trademark; COMPAQ PORTABLE 286'· and COMPAQ DESKPR0286" are trademarks of COMPAQ Computer Corporation. IBM" is. registered trademark; IBM Personal Computer-AT'· is. trademark of
International BUSIness Machines Corporation. C1985 COMPAQ Computer Corporation.
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·..but we didnt.

rDmPAQ

drives, the fixed disk drive and fixed
disk drive back-up.

Add up to 640-K bytes of memory
on the main board. Then add up to
2 more Megabytes using an expan
sion board. That gives you more mem
0ry than most desktop computers.

For displaying your work, a built
in monitor shows high-resolution
text and graphics. A second monitor
isn't necessary.

Does more-anywhere
Together, all these features add
up to our fastest, most powerful
portable computer. It helps you
do more, in more places.

Of course, if you need a com
puter with even more power,
we designed a model that stays
in one place.

The COMPAQ DESKPRO
286"'. With up to 8.2 Megabytes
of memory and 70 Megabytes of
storage, it can take you beyond
today's limits of desktop personal
computing.

COMPAQ offers personal
computers beyond compare.
Because we make them with
out compromise.

For a free brochure or the
location of your nearest Au
thorized COMPAQ Com
puter Dealer, call toll-free
1-800-231-0900 and ask for
operator 6.

EJ. c.

It simply works better.

Presenting the COMPAQ PORTABLE 286~M

More features, more speed ...more useful.

Most people think the IBM' Personal
Computer-AT™ can do more than
any other personal computer. But
COMPAQ' offers a personal com
puter that does more in a package
halfthe size, complete with a handle.

Incredibly fast
Most computer companies would con
sider it a breakthrough to make a com
puter with the power and speed of the
IBM PC-AT. But not COMPAQ. The
COMPAQ PORTABLE 286 runs
all the popular programs 30% faster.

And no doubt most would have been
elated to put 20 Megabytes of fixed
disk storage in a portable computer.
But we didn't stop there. We designed
the COMPAQ PORTABLE 286 to accept
an internal fixed disk drive back-up
system as well. It protects your data
on pocket-sized tape cartridges, some
thing not even the IBM PC-AT can do.

Room to grow
Once we got started, it was hard to stop.

There's room for up to three internal
storage devices. Choose from 1.2
Megabyte or 360-K byte diskette
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P·R·O·G·R·A·M·M·I·N·G p.R·O· J- E·C·T

AN ASSEMBLER
FOR VM2

BY JONATHAN AMSTERDAM

This assembler can ease the pain
of machine..language programming

--........~....-,....~.
Last month I discussed
my design for the VM2
virtual machine. The
VM2 interpreter and a
simple monitor program
are available on BYTEnet
Listings. (Call (617)

861-9774 before November I; thereafter.
call (617) 861-9764.)

This month I will present an assembler
that will make VM2 easier to use and will
provide a stepping-stone to my ultimate
project-the construction of a high-level
language compiler. The assembler is writ
ten in Modula-2 and can also be down
loaded from BYTEnet Listings.

You may recall that VM2 is a stack
machine, which means that most of its in
structions expect their arguments or place
their results on the computer's stack. ADD,
for example, takes the top two values off the
stack, adds them, and pushes the result
back on the stack. Some instructions expect
their arguments to follow them directly in
memory; an example is PUSHC, which
pushes a constant on the stack.

As it stands now, the only way to get VM2
to do anything is to use the monitor pro
gram I described last month, which allows
you to poke instructions and data one word
at a time into memory. The assembler I am
presenting this month will let you write pro
grams using instruction mnemonics as well

ILLUSTRATED BY DAVID JOHANSON

'* .

as symbolic names for data. This tool will
also automatically translate these programs
into a sequence of numbers that can then
be loaded into VM2's memory and run.

WHAT Is AN ASSEMBLER?
An assembler is a computer program that
translates other programs from one form to
another. The input to the assembler is
source code-human-readable text that
uses symbolic names for instructions and
data. The output is object code-a se
quence of bit patterns (or numbers) that can
be loaded directly into the machine's
memory and executed. Figure 1 is a graph
ic description of the assembler's function.

The assembler's job is fairly easy because
the level of the source code is close to the
computer's actual instruction set. Consider
the following VM2 program listing that adds
5 and 6, leaves the result on the top of the
stack, and then stops.

PUSHC 5
PUSHC 6
ADD
HALT

Each of the assembler's instructions-
(continued)

Jonathan Amsterdam is a graduate student at the
Massachussetts Institute of Technology Artificial In
telligence Laboratory. He can be reached at 1643
Cambridge St. #34, Cambridge, MA 02138.
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A VM2 ASSEMBLER

Listing I: A VM2 program witli labels.

Figure 2: A first try at an assembler.

SOURCE FILE I ASSEMBLER l OBJECT FILE
( HUMAN-

I
( MACHINE-

READABLE READABLE
PROGRAM) PROGRAM)

Repeat until the end of input is reached:
Read the next item from the input;
If it is a mnemonic, find its op code and output it;
If it is a number, just output the number.

guage programmers will find it
familiar: certain of its aspects are
universal. The syntax can be de
scribed as follows:

• Labels appear at the beginning
of the line and are followed by a
colon.
• An instruction mnemonic may ap
pear next. If the instruction takes an
argument. the argument immediate
ly follows the mnemonic.
• An argument may be a number or
a label name.
• A mnemonic need not follow a
label. Instead, an argument-that is, a
number or label name-may follow a
label (as with COUNT. above).
• Anything between a semicolon and
the end of a line is a comment and
is ignored by the assembler.

How are labels assembled? Well.
whenever a label is defined (that is,
whenever it appears at the beginning
of a line and is followed by a colon).
you need to associate the label name
with the current memory location in
some table. When the label is used (as
an argument. for example), you
retrieve the value from the table and
output it. You can keep track of the
current memory location by setting a
counter to 0 before you start assem
bling and by incrementing it every
time you assemble an item.

A revised version of my original al
gorithm is shown in figure 3. It keeps
track of the current memory location
and records labels and their values in
a data structure called the label table.
It also checks to see if arguments are
provided for the instructions that re
quire them.

This algorithm is closer to what I
want. but it's not exactly right: it ac
tually fails to work in some cases. In
fact. it won't work in listing 1. I'll ex
plain why in the next section.

be followed by an argument.
Second. you might want to be able

to supply your own symbolic names
for memory locations. This means you
can name locations in which you want
to store data. and it allows you to
label points in your program to which
you might want to branch. Listing I
shows both of these uses of symbolic
names. or labels. as they are usually
called. This program counts down
from 10 to O. First the variable
COUNT-that is. the contents of the
memory location to which the label
COUNT refers-is pushed on the
stack. The BREQl instruction pops
this value off the stack and. if it's O.
branches to DONE-that is. to the
memory location to which the label
DONE refers. If COUNT isn't O. it is
decremented and you go around the
loop again.

Listing 1 also illustrates the syntax
I used in my assembler. Assembly-Ian-

Figure I: Tlie function of an assembler.

PUSHC. ADD. and HALT-is an ac
tual VM2 instruction. represented in
the computer as some word-long pat
tern of bits called an op code. Say. for
example. that the op code for PUSHC
is the number I. for ADD is 2. and for
HALT is 3. The object code for the
short program listing just shown
would then be the following:

151 623

Based on this example. you might
think that something like the algo
rithm shown in figure 2 would serve
for the assembler. It just keeps
reading items from the input and
translating them.

Such a program would certainly be
useful. but you can improve it in two
ways. First. you might want to provide
some error checking. In its present
form. this program will cheerfully as
semble the sequence PUSHC HALT.
even though PUSHC is supposed to

LOOP: PUSH COUNT
BREOL DONE ; stop when COUNT = 0
PUSH COUNT
PUSHC 1
SUB
POPC COUNT ; COUNT: = COUNT - 1
BRANCH LOOP

DONE: HALT
COUNT 10

BACKPATCHING FORWARD
REFERENCES
The second algorithm (figure 3) can't
handle a situation where a label is
used before it is defined. These so
called forward references are quite
common. They occur twice in listing

(continued)
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Figure 3: The revised assembler algorithm.

Handling arguments:
If the item is a number, output it and increment the current location;
If it is a label name, then

If the label is defined, then get its value from the label table,
output the value, and increment the current location;

If the label is not defined, signal an error;
If it is anything else (e.g., a mnemonic), signal an error.

Main program:
Set the current location to zero.
Repeat until the end of input is reached:

Read the next item from the input;
If it is a comment, ignore it;
If it is a label definition, record it along with the current location

,. in the label table;
If it is a mnemonic, find and output its op code, and increment

the current location;
If the instruction takes an argument,

Read the next item from the input and treat it as an argument.
If it is not a mnemonic, treat it like an argument.

Lexical analysis is

the process of

organIzIng a sequence

of characters into

meaningful chunks.

1: Both COUNT and DONE are used
as arguments before they are defined.
In listing I you could avoid the prob
lem by moving the label definition to
the beginning, but sometimes it's
impossible.

This is a serious problem in the sec
ond algorithm. When the assembler
reaches the item COUNT in the first
line of listing I, it doesn't know what
the label's value is. Yet it has to out
put the correct value if it is to produce
a proper translation of the program.

One possible solution is to read the
input file twice. The first time through
you just gather label definitions. The
next time around you do the actual
assembling. This method is reason
able, but it's time-consuming.

Instead, you could choose to reread
the output file. You assemble as

A VM2 ASSEMBLER

before, except that when you find an
undefined label you output a special
marker. When the input is finished, go
back and read the output file, sub
stituting the label definitions for the
markers. You could read the output
file faster than you could read the in
put file, because it has a simpler struc
ture, but this method is still slow.

I used a third algorithm, shown in
figure 4, that trades time for space.
With this algorithm you don't need to
reread any files, but you do need to
keep the assembled program in mem
ory. Instead of outputting an assem
bled value, you save it in a table I'll
the program array, which is indexed
by VM2 memory address. Not until
you have read the whole input file do
you output the program array. When
you first see an undefined label. you
insert it in the label table with an in
dication that it is undefined. Each
time you encounter the label. you add
the current location to a forward
reference list. When you finally find
the label's definition, you go back
through the program array, patching
each location in the forward-reference
list with the correct value. This tech
nique is called backpatching.

The algorithm shown in figure 4 is
the same as the second one but it is
augmented with backpatching. There

are a few slight additions J want to
make to this algorithm. It would be
nice to be able to specify characters
as well as integers so that a single
quote followed by a character denotes
the ASCII value of that character. For
example, the instruction PUSHC '?
would result in the ASCII value for a
question mark being pushed on the
stack. I also want to let a sequence of
characters enclosed in double quotes
indicate a string, so I could write
"BYTE" instead of 'B 'Y 'T 'E. I also
want to add a facility for assembler
directives, that is, commands to the
assembler that can be embedded in
the source code. I'll say that a dot
followed by a symbol indicates a
directive. The only directive I'm going
to include is .BLOCK, which reserves
a chunk of memory. It's useful for
specifying buffers, arrays, and tables.
For example, I could write NED:
.BLOCK 30 to reserve 30 words of
memory and label the first word NED.

THE DETAILS
Three key sections of my assembler
program need to be explained more
fully: scanning the input. the organiza
tion of the label table, and backpatch
ing.

LEXICAL ANALYSIS
The three algorithms I've presented
ask us to read the next item from the
input. But what constitutes an item?
Obviously, the items should be
chunks of input that are meaningful
to the program. For the assembler, a
label would be an item, as would an
integer. Unfortunately. most program
ming languages can't help much with
this job: Usually, they allow you to
read the input only a character at a
time. The process of organizing the
sequence of characters into meaning
ful chunks is called lexical analysis,
and usually the chunks are called
tokens, not items. Successive calls on
a lexical analyzer's getToken routine
return successive tokens in the input
stream.

If you pick up any textbook on com
pilers, you can find out more about
lexical analysis than you probably
want to know. For my purposes, a
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Figure 4: The final assembler algorithm.

Handling arguments:
If the item is a number, place it in the program array and increment the

current location.
If it is a character, place it in the program array and increment

the current location.
If it is a string, treat it as if it were a list of characters.
If it is a label name, then

If the label is defined, then
Get its value from the label table;
Place the value in the program array and increment the

current location;
If the label is not present in the label table,

Enter it into the table;
Start the forward-reference list by making the label-table

entry point to the current location and placing a
NIL in the program array at the current location.

If the label is present in the label table but is undefined,
Add the current location to the forward-reference list.

If the item is anything else (e.g. a mnemonic), signal an error.

Main program:
Set the current location to zero.
Repeat until the end of the input is reached:

Read the next item from the input;
If it is a comment, ignore it.
If it is a label definition, then

Look it up in the label table;
If it is not present, enter it along with the current location;
If it is present but undefined, bacKpatch using the forward

reference list for the label;
If it is present and defined, signal an error.

If the item is a mnemonic, find its op code, place the op code
in the program array at the current location, and
increment the current location;

If the instruction takes an argument, then
Read the next item from the input and treat it as an argument.

If the item is a directive, then
If the directive is BLOCK, then

Read its argument, which should be an integer;
Increment the current location by the argument;

If the directive is not BLOCK, signal an error.
If the item is none of the above, treat it like an argument.

When the end of the input is reached:
Check for labels that were used but not defined;
Output the program array.

rather simple scheme will suffice. This
scheme requires that you back up
over the input occasionally (which is
something the fancy lexical analyzers
never have to do-that's why they're
faster). The first task is to provide low
level routines that allow you to read
characters from the input and put
them back onto the input when you
need to. Since you'll never have to put
back more than one character at a
time, this is not difficult to implement.
These two procedures, which I call
getChar and ungetChar, are used by
the rest of the lexical analyzer in
building up tokens. The lexical
analyzer consists of several different
procedures, each designed to read a
different kind of token. 'TYpically, a
procedure keeps getting characters
until it finds one that does not belong
in the token it is constructing: it then
"ungets" that character and returns
the token. For example, the procedure
for reading an integer reads charac
ters from the input until a nondigit is
encountered, "ungets" the nondigit.
and returns the integer represented
by the string of digits it has read.

When called on to get a token, the
lexical analyzer uses the next charac
ter of the input to decide which of
these token-building procedures to
call. If, for example, the next character
is a digit. the number routine is called.
This decision is most elegantly imple
mented by a dispatch table, which is
an array of procedures indexed by
character. The dispatch routine needs
merely to get the next character, use
it to index into the table and call the
associated procedure. You can use
this technique only if your program
ming language has procedure vari
ables, as do C and Modula-2. If not.
you will have to resort to a case
statement.

Although the procedures using get
Char are under the impression that
only one character at a time is being
read from the input. getChar itself
doesn't have to work that way. In par
ticular. the input can be read a line at
a time, with getChar doling out char
acters in the line one by one. The ad
vantage of this scheme is that the
whole line is available for printing out

A VM2 ASSEMBLER

when an error is detected, to give you
some idea of where in the program
the error occurred.

A lexical analyzer is a handy tool to
have on your software workbench.
Unfortunately, every program has its
own way of carving up the input. Still.
much of the guts of the lexical
analyzer can be separated from the
program-specific details, providing a
general-purpose toolkit for building
lexical analyzers. One of the modules
for this project. LexAnStuff, is just

such a toolkit. It provides getChar
and ungetChar, a dispatch mecha
nism, an error-display procedure, and
some useful reading routines that
construct strings and integers. To
build a lexical analyzer with LexAn
Stuff, you write your program-specific
reading routines and install them in
the character table. The dispatch
routine does the rest.

My assembler's lexical analyzer rec
ognizes eight different kinds of

(continued)

..
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The label table
provides some sort of
mapping between label
names and values.
tokens: identifiers (strings of alphanu
meric characters), label definitions
(identifiers followed by a colon). direc
tives (identifiers preceded by a dot).
integers; character constants (a single
quote followed by a character), string
constants (a list of characters en
closed by double quotes). and end
of-line and end-of-file indicators. As all
good lexical analyzers should do, it
skips over comments, never mention
ing their presence. So the callers of
the lexical analyzer need not even
consider comments-they can treat
the program as comment-free. How
ever. it does not distinguish mnemon
ics from uses of a label. although it
easily could. Instead, it considers both
to be identifiers, leaving the job of
separating the two to higher-level
functions. This was an arbitrary deci
sion; you could do it either way.

THE LABEL TABLE
The label table provides some sort of
mapping between label names and
their values (the addresses at which
they were defined). The simplest way
to implement this mapping scheme
would be to create a list of < label,
value> pairs-used, perhaps, as an
array or linked list of records. Search
ing this list for a label could take a
long time, because there would be as
many comparisons as there are labels.
And since redefining labels is not
allowed, you would need to search
the whole list every time you want to
insert a label to make sure it hasn't
already been defined. Other schemes
involving sorted lists or trees are also
possible, but it is probably best in this
case to use some form of hashing.

Hashing is based on the observa
tion that. ideally. you'd like to be able
to get the value of a label by just in
dexing into an array. using the label
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itself as an index. That would be ex
tremely fast-and more importantly,
the time it would take would be in
dependent of the number of labels in
the table. But such an array would
have to be absurdly large, requiring
one entry for every possible label;
and even if you just consider. for ex
ample, seven-letter labels, there are
over 8 billion possibilities.

But of course, no program has any
where near this number of labels.
Could you get by with a much smaller
array by somehow compressing the
labels into a smaller range of indexes?
Perhaps you can take a label-indeed,
any string of characters-and hash it
up, turning it into a number small
enough to index into your array.
That's exactly the purpose of a hash
function-given a string as input. it
produces a number as output. The
number serves as an index into an ar
ray called, appropriately enough, a
hash table. There are several good
choices for a hash function; one of the
simplest and most effective is to add
up the ASCII values of the characters
in the string, divide the sum by the
size of the hash table and output the
remainder.

It is possible that two different
strings will hash to the same spot in
the table. My implementatioo handles
these collisions by linear probing: If
a label hashes to location n in the
hash table and n is occupied, then
locations n+ I. n+2, ... are examined
until an empty one is found and the
string is placed there. If I run off the
bottom of the hash table, I continue
searching from the top. When look
ing for a label in the table, I use the
same technique, only now when I
reach an empty hash-table entry (or
when I have searched the entire table)
I know that the label is not present.

THE ADVANTAGE OF
BACKPATCHING
It may seem that backpatching re
quires space not only for the assem
bled program but also for the for
ward-reference list. But what endears
backpatching to me is the fact that
you need no additional storage for
forward-reference lists. The forward

references for a label form a linked list
that is kept in the program array itself,
in the very locations that would have
been used to store the label values
had the label been defined.

When the assembler encounters for
the first time a label that hasn't been
defined, it inserts that label into the
label table with the current location
as its value and puts a special value
NIL in the program array at the cur
rent location. The value cell of the
label-table record acts as a pointer in
to the program array. indicating the
beginning of a linked list of forward
references. A NIL terminates the
linked list. Figure 5a illustrates this
situation.

When a second occurrence of an
undefined label is encountered, you
link the current location onto the front
of the forward-reference list. It is easy
to do this: You put the contents of the
label's value cell in the program array
at the current location and replace the
contents of the value cell with the cur
rent location. This situation is illus
trated in figure 5b.

When you finally find the definition
for the label. you update the label
table record to reflect this and step
through the forward-reference list put
ting the correct value of the label into
the indicated locations in the program
array. You destroy the forward-refer
ence list in the process, but so what?
Its purpose has been served. Figure
5c shows what memory looks like
after you have finished backpatching.

What value should NIL be? Any
thing that's not a valid VM2 address
will do. But what. if any, word-length
bit pattern can be a valid address?
There's one value that can't be con
fused with the address of a forward
reference; I leave its discovery to you.

INTERFACE TO VM2
My assembler reads in a VM2 assem
bly-language program and outputs a
file that can be loaded by the VM2
monitor. a program I supplied with
the VM2 machine simulator. The out
put file is actually a text file contain
ing integers instead of some special
ly formatted file; this means you can
read it with your friendly text editor.
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Figure 5: Tfte backpatcfting algoritftm. (a) An undefined label is first
encountered. (b) A second occurrence of tfte label is seen. (c) The label is defined
at location 34.

NAME: DONE

VALUE: I NIL
STATUS: UNDEFINED

NAME: DONE

VALUE: I i NIL -----.,
STATUS: UNDEFINED

~

0) LABEL TABLE ENTRY .

= 20
= 2
= NELEMENTS

NELEMENTS
ELSIZE
ARRAYSIZE

• ELSIZE

Another common addition is a
macro facility. A macro instruction is
a mnemonic that stands for several
actual assembly-language instruc
tions. You define the macro in your
program by means of an assembler
directive. and when you use it. the
macro is replaced by the instructions
that constitute it. Macro assemblers
often have powerful features, but even
a simple one will let you write macros
with arguments. For example. say you
are sick of writing

PUSH A
PUSHC 1
ADD
POPC A

every time you want to increment a
variable, You'd like to just write INC
A. Of course. you don't want to make
the macro specific to A; any other
label name should work in its place.
The follOWing macro will do the trick:

.MACRO INC %1
; the % indicates an argument

PUSH %1
; argument is substituted here ...

PUSHC 1
ADD
POPC % 1 ; ... and here
.ENDM

; the "end macro" directive

All these extensions make it easier
to write assembly-language code. But.
except for a few test programs I wrote,
I don't plan to do assembly coding.
Instead, next month I'm going to tell
you how to program in a high-level
language and compile it into VM2 as
sembly language. _

So. for example. you could write

BUFSIZE = 30

at the beginning of your program and
from then on use the more readable
BUFSIZE instead of 30. Often you
write arithmetic expressions that the
assembler will evaluate for you. So if
an array consists of 20 elements of
two words apiece. you could write

34

34

MEMORY

MEMORY

MEMORY

solve the ,BLOCK problem and also
make it possible to start loading pro
grams from a location other than O.
But be careful: The assembler
assumes that the program will be
loaded at a particular memory loca
tion-whatever the initial value of the
current location variable is-and
loading it into any other place will
screw up all the program's references
to memory.

EXTENSIONS
You can spiff up your assembler in a
number of ways. Good assemblers
allow the programmer to define sym
bolic constants with numeric values.

LABEL TABLE ENTRY

LABEL TABLE ENTRY

NAME: DONE

VALUE: '-1-3::-':4-""

STATUS: DEFINED

c)

bl

Not that you'd want to do that too
often-it's a little like reading punched
paper tape-but I found it useful for
debugging.

The loader always starts loading at
location 0 and always loads con
secutive memory locations, This af
fects the implementation of the
,BLOCK directive. Basically, if a pro
gram says ,BLOCK 100, you've got to
output 100 zeroes (or some other
value). This can make for large output
files. It would be reasonable to extend
the loader so that a special character
in the file followed by a number n
would result in the rest of the file be
ing loaded from location n. This would
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graphics package can match.
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icons as simple as scissors, paintbrush,
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cordless PenMouse, to give you complete
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PC Paintbrush also has abeautiful way
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any of eleven fonts, in nine sizes, with italics,
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Whafs more, with the new 3.0 PC
Paintbrush, you can draw rounded boxes,
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pictures many times larger than the screen.
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EXTENDING
TURBO PASCAL

BY BRUCE WEBSTER

Five subroutine libraries can enhance
your Thrbo Pascal working environment

rir -

o computer language
is complete, although a
few attempts have been
made at creating a com
plete language (such as
pLiI and Ada) with less
than-spectacular results.

The reasons for such results are obvious.
First. an attempt to include every conceiv
able feature in a language would result in
an oversize, bloated compiler (or interpret
er). Second, no matter what the language
included, there would be users who would
want something more or different or who
would want certain features removed.

It appears that Niklaus Wirth realized
these pitfalls when he designed Pascal
some fifteen years ago. The language defini
tion itself is fairly compact. Apple Computer
Inc. once put out a remarkably uncrowded
poster with the entire language definition
on it. Wirth added a small selection of
predefined procedures and functions to
that definition. His latest effort. Modula-2,
goes even further in that minimalist
direction.

Unfortunately. Pascal (as Wirth defined it)
has some annoying, if not serious, limita
tions. Most Pascal implementations have
sought to overcome those limits by adding
language features and predefined pro
cedures and functions. Unfortunately, not
all of them add the same things, and many

of them drop features found in Wirth's
definition or the later ISO (International
Standards Organization) standard. Incom
patible compilers and uncertainty about
what you can or can't do are the results.

There isn't a whole lot you can do about
features of the language itself, but you can
add to the predefined procedures and func
tions by creating subroutine libraries (see
my article "Subroutine Libraries in Pascal:'
June BYTE, page 253). Such libraries serve
three purposes. First. if you're using two or
more Pascal compilers, libraries can help to
"standardize" them a little more by pro
viding the same functions in each one. Next.
they can help overcome deficiencies in a
given implementation. And finally, they let
you extend the language to suit your par
ticular needs and help you avoid reinvent
ing the wheel each time you program.

This article looks at five small libraries I
developed specifically for 'furbo Pascal (ver
sion 3.0). These libraries were developed
keeping the ideas noted previously in mind.
All were written on a Compaq under MS
DOS, but all should work equally well under
CPIM and CP/M-86. Most of the routines
could also be implemented for other Pascal
compilers, such as MS-Pascal. Pascal/MT+,
and Apple Pascal.

(continued)

Bruce Webster (846 East 840 N, Orem, UT
84057) is a contributing editor for BYTE.
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It helps to have a set
of bulletproof routines for
user input/output. Having
a library also gives your
programs a consistent,
predictable look.

Due to space limitations, complete listings aren't given
here. Instead, the libraries (USERIOLlB, INTEGERS.L1B,
STRINGS.L1B, STRUCf.L1B, and L1NKED.L1B) can be down
loaded from BYTEnet Listings. Call (617) 861-9774 before
November 1; thereafter. call (617) 861-9764.

USER INPUT/OUTPUT
Most programs you write will have a certain amount of
user interaction. In particular, you'll prompt the user for
commands and values. It helps to have a set of "bullet
proof" routines that you can call to take care of the user
I/O (input/output). Having a library also gives your pro
grams a consistent. predictable look.

Figure 1 shows the data types and routines defined in
USERIOLIB. The two data types, MsgStr and CharSet. are
needed for parameter passing because Thrbo Pascal
doesn't allow a string or set specification within a param
eter list Also, you might want to use the {$V -} compiler
directive if you're going to be passing strings with different
ly defined lengths (i.e., string(30], string(255], etc.). The
variables IOErr and IOCode are used by the routine
IOCheck, which I will describe later.

The routine WriteStr is the basis for the rest of the library
All that WriteStr does is move to the indicated location
on the screen, clear the rest of that line, write out the string
passed to it. and leave the cursor sitting at the end of that
string. The rest of the routines use the top line of the
screen (Column= l. Line= I) when calling WriteStr; you, of
course, are free to change that as you wish.

The routine Error writes its message on the top line,
along with a beep (Control-G) and the added note (hit any
key). It then waits for the user to hit any key

GetChar puts a command prompt across the top of the
screen, much like the UCSD p-System. It then waits for
the user to enter a single character. That character is con
verted to uppercase (where appropriate) and then com
pared against the set OKSet. If the character is in OKSet.
then GetChar returns it in Ch; otherwise, it just prompts
for another character. A sample call to the function Get
Char might look like this:

GetChar(Ch,'U)p D)own L)eft R)ight',['U','D','L','R'])
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The Boolean function Yes makes a special call to Get
Char. It appends the string (Y/N) onto the string Ques
tion and prompts for a Y or an N. Yes then returns True
if Y has been entered, False otherwise. This is handy for
loops and conditional statements like this:

repeat

until Yes(Are you finished yet?);

Grablnt and Getlnteger both serve the same purpose.
They prompt the user for an integer in the range Min .. Max.
Both append a string to Prompt shOWing Min and Max
so the user can see what the limits are. The only difference
between the two is that Grablnt returns the value as a func
tion, while Getlnteger passes the value back through the
parameter Val. Why the difference? Well. if you've got in
teger subranges that are only I byte in size, you can't pass
them as var integer parameters, but you can assign them
integer values, hence the function. The procedure Get
Integer isn't necessary-you could do everything with
Grablnt-but it's included for those who want it. Assum
ing that TVaI is of type Integer, the following calls have
identical results:

TVal : = GrablntCEnter your age' ,0,150);
Getlnteger(TVal,'Enter your age' ,0,150);

Both would write the string Enter your age (0,.150]: to
the top line of the screen and would continue to prompt
until you entered an integer value from 0 to 150.

WriteReal writes out the real number RVal in one of two
formats, fixed point (352.5) or floating point (3.52 5E+02).
It uses fixed point if the number can fit within the fixed
point format. that is, if it has sufficient space before or
after the decimal point: otherwise, it uses floating point
The parameter Width lets you specify the total field width;
the parameter Digits, the number of digits after the
decimal point if fixed-point format is used.

GetReal performs the same function as Getlnteger, but
(of course) for real variables. It calls WriteReal to print out
the Min and Max values.

GetString is like the other Get routines; it writes the
prompt on the top line of the screen and waits for the
user to enter something acceptable. In this case, that
something is a string not longer than the specified length
(MaxLen) and containing only the characters specified in
OKSet. GetString bypasses Thrbo Pascal's string input
routine and uses low-level character input to build the
string itself. The only characters that GetString accepts
are backspace (BS), carriage return (CR or Enter), and
those in OKSet. BS deletes one character from the string
and backs the cursor up a space, erasing the previous char
acter. CR accepts the string you've entered so far. One
special feature of GetString: If you hit CR without enter
ing anything, the parameter TStr is left unchanged and is
written out on the line after the prompt

The last routine, IOCheck, is handy if you're doing any
(continued)
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file I/O. 10 use it. you should turn off I/O error checking
for your program with the compiler directive {$I-}. After
each file I/O call, calilOCheck. If there's an I/O error, you'll
get an error message at the top of the screen (via the
routine Error), and IOErr will be set to True; otherwise,
nothing happens, and IOErr is set to False. In either case,
IOCode is assigned the error number so that you can take
appropriate action. The following piece of code (using
lllrbo Pascal's structured-constant feature) shows one way
of opening a file for input:

const
FileSet: CharSet = ['.','O' .. '9','A' .. 'Z','a' .. 'z'];

var
FileName: string[12];
InFile : Text;

begin
repeat

type
MsgStr = string[80];
CharSet = set of Char;

var
IOErr : Boolean;
IOCode : Integer;

procedure WriteStr(Col,Line : Integer; TStr : MsgStr);
procedure Error(Msg : MsgStr);
procedure GetChar(var Ch : Char;

Prompt : MsgStr; OKSet : CharSet);
function Yes(Question : MsgStr) : Boolean;
function Grablnt(Prompt : MsgStr;

Min,Max : Integer) : Integer;
procedure Getlnteger(var Val: Integer; Prompt: MsgStr;

Min,Max : Integer);
procedure WriteReal(RVal : Real; Width,Digits : Byte);
procedure GetReal(var Val: Real; Prompt: MsgStr;

Min,Max : Real);
procedure GetString(var TStr : MsgStr; Prompt: MsgStr;

MaxLen : Integer; OKSet : CharSet);
procedure IOCheck;

Figure I: Data types and routines from the library
USERIO.L1B. Due to space limitations, just
the procedure statement for each routine is shown.

function Sign(Val : Integer) : Integer;
function Min(VaI1,VaI2 : Integer) : Integer;
function Max(VaI1,Va/2 : Integer) : Integer;
procedure ISwap(var Val1 ,Va12 : Integer);
function ISqrt(Val : Integer) : Integer;
procedure Condition(Min : Integer; var Val: Integer;

Max: Integer);
function AMin(var IAddr; Size: Integer;

var Mndx : Integer) : Integer;
function AMax(var IAddr; Size: Integer;

var Mndx : Integer) : Integer;

Figure 2: Routines from the library INTEGERS.L1B.
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GetString(FileName, 'Enter input file: " 12,FileSet);
Assign(lnFile,FileName);
Reset(lnFile); IOCheck

until not IOErr;

You could make several changes to this library. You could
pass line and column values to most or all of the routines.
allowing input (and output) anyplace on the screen. That
would make it easy to set up a formatted screen with data
fields. You could drop the prompts from most of the Get
routines and specify a field width for all input values. The
important thing is to decide what you like best and im
plement it. Once you've done that. you don't have to worry
about it each time you start to write a new program.

INTEGERS
lllrbo Pascal lets you do more with integers than most
Pascal implementations. In addition to the standard opera
tions, you can use the operators and, or, xor. shl, and shr
with integers. Additional procedures and functions, such
as Hi and Low, are also provided. But there are, of course.
those little things that you always want to do: minimum
and maximum values. swapping two integers, and so on.
The library INTEGERS.L1B provides some of those func
tions for you. The declarations for INTEGERS.L1B are
shown in figure 2.

The first function, Sign, simply returns the sign (- I, O.
or + 1) of the integer Val. It makes a good companion to
the function Abs, which is already defined in lllrbo Pascal.
The next two, Min and Max, also do what you would think:
return the minimum (or maximum) of the two values
passed. And the routine ISwap swaps the values of Val1
and Va12.

The function ISqrt lets you find square roots without re
sorting to real arithmetic. It returns the integer square root
of Val, that is, the real square root of Val rounded to the
nearest integer. For example, this code fragment:

for Indx : = 0 to 9 do'
WriteLnCISqrtClndx,') = ',ISqrt(lndx));

would produce this output:

ISqrt(O) = 0
ISqrt(1 ) 1
ISqrt(2) = 1
ISqrt(3) 2
ISqrt(4) 2
ISqrt(5) 2
ISqrt(6) 2
ISqrt(7) = 3
ISqrt(8) 3
ISqrt(9) 3

The procedure Condition lets you force an integer (Val)
to be in the range Min.. Max. You can use this to make
other routines more bulletproof; for example, a graphics
routine might call Condition to force coordinates passed

(continued)
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Replace can be thought of
as the ";unk mail" procedure,
substituting each inswnce of
OldStr with NewStr.
to it to be within screen limits. By the way, Condition will
call ISwap(Min,Max) if Min is greater than Max.

AMin and AMax provide the same functions as Min and
Max, but for arrays of integers. The array can be of any
length, and you can start at any point in the array. You
also tell the routine how many integers to look at. You
pass the array and the length (in integers). and the routine
returns the minimum (or maximum) value as well as the
index of that value, relative to the starting point. Given
the following code:

const
NumList : array[1..10] of Integer =

( - 20, 3, 523, -1, 72, 44, -10, 7, -1000, 25);
var

Val, Indx : Integer;
begin

Val: = AMin(NumList,10,lndx);
Write('Min: NumList[',lndx,'] = ',Val);
Val: = AMax(NumList,1 O,lndx);
Write('Max: NumList[',lndx,'] = ',Val);
Val: = AMin(NumList[3],5,lndx);
Write('Local min = NumList[',lndx,'] = ',Val)

end.

you'll get the following output:

Min: NumList[9] = -1000
Max: NumList[3] = 523
Local min = NumList[7] = -10

Similar routines for arrays of bytes could be written.

STRINGS
One of Pascal's greatest flaws is the lack of a standard
character string type. When working in a punched-card,
magnetic-tape mainframe environment Wirth just used ar
rays of type Char for any string manipulation. Unfortunate
ly. that makes for clumsy string handling.

The closest thing to a standard for Pascal strings is that
found in UCSD Pascal. A string of length N (defined as
string[N]) is implemented (invisible to the user) as an
array[O.. N] of Char, with the current length of the string
stored in location O. Several procedures and functions are
provided for string manipulation. 'TUrbo Pascal uses that
standard and adds a few routines to it. The library
STRINGS.LIB adds a few more.

Figure 3 shows the declarations in STRINGS.LIB. Note
that the compiler directives {$R -} and {$V - } are used
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to turn off range checking and length checking of string
parameters. The data type BigStr (which has the maximum
allowable size of a string) is used for all parameters. Note
that there is another definition, SetOfChar, for character
sets. This is needed for parameter passing, just like the
type CharSet in USERIo.LIB, but a different name has
been chosen to avoid definition conflicts should you use
both libraries in the same program. The two data types
are equivalent so that variables of one type can be passed
as parameters to routines using the other.

LowToUp is a simple routine that converts all lowercase
alphabetic characters (a through z) in TStr to uppercase
letters. This procedure is useful when you want to com
pare two strings that might have the same text but dif
ferent capitalization: Just convert both to all uppercase
and then compare.

The procedure Strip removes any characters from the
start of Line that are found in the character set Break.
This lets you remove leading blanks, punctuation, and so
on. The new length of Line is returned in the variable Len.

The next routine, Parse, uses Strip to help pull off the
next "word" in Line. A word is defined as a substring that
doesn't contain any of the characters found in Break.
Parse calls Strip to remove any leading unwanted charac
ters, then copies the folloWing word into Word. It then calls
Strip again to clean up any trailing characters. The follow-
ing code: .

Line = 'Come here, Watson, I need you!';
BreakSet : = [' ',',','!'];
while Line < > " do begin

Parse(Line,Word,BreakSet);
WriteLn(' Word = ',Word)

end;

produces the output:

Word = Come
Word = here
Word = Watson
Word I
Word = need
Word = you

The last routine, Replace, can be thought of as the "junk
mail" procedure. It goes through Target and replaces each
instance of OldStr with NewStr. MaxLen specifies the max
imum size of Target: once that is reached, no more sub
stitutions take place (to avoid overflowing the string
boundaries). The folloWing code:

Line: = I\nd so, Mr. <name>, the whole <name>
family';

Token := '<name>';
Name: = 'Lemming';
Replace(Line,Token,Name,80);
WriteLn(Line);

results in the output:
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= string[255];
= set of Char;

{$R -} {turn off range checking (if on) }
{$V -} {turn off string parameter length checking}

type
BigStr
SetOfChar

procedure LowToUp(var TStr : BigStr);
procedure Strip(var Line: BigStr;

var Len: Integer; Break: SetOfChar);
procedure Parse(var Line,Word : BigStr; Break:
SetOfChar);
procedure Replace(var Target: BigStr;

OldStr,NewStr : BigStr; MaxLen : Byte);

Figure 3: Compiler directives, data types, and procedures
from the library STRINGS.L1B.

procedure ASwap(var A1Addr,A2Addr; Size: Integer);
function Identical(var A1Addr,A2Addr;

Size: Integer) : Boolean;
function Any(var SetAddr,VAddr; Size: Integer) : Boolean;

Figure 4: Routines from the library STRUCT.L1B.

And so, Mr. Lemming, the whole Lemming family

Now you know why it's the "junk mail" procedure.

DATA STRUCTURES
Figure 4 shows the definitions in the library STRUCT.L1B.
With these routines you can do certain manipulations of
data structures. All are based on a feature in 'furbo Pascal
that lets you pass the address of a variable without pass
ing any data-type information. Since Thrbo Pascal also lets
you declare a variable at a given address, you can (within
your procedure) declare a data structure at that param
eter's address and then manipulate it to your heart's con
tent. (The routines AMin and AMax in INTEGERS.LlB used
this technique.) Let's look at an example.

You saw the routine ISwap (in INTEGERS.L1B) that let
you swap two integers. Now you can do the same with
any two data structures: strings, arrays, records, sets, and
so on. The procedure ASwap, shown in listing L remaps
both of the structures passed into arrays of type Byte, then
swaps them on a byte-by-byte basis. Since no data-type
information is passed, you have to explicitly pass the size,
like this:

var
Str1,Str2 : string[255];

begin
Str1 : = 'Hello, world.';
Str2 ; = This is a test.';
ASwap(Str1,Str2,256);

procedure ASwap(var A1Addr,A2Addr; Size: Integer);

Listing I: This procedure from STRUCTLIB shows
how to use the untyped parameter and absolute address
definitions to write general-purpose routines.

var
Rec1,Rec2 : QuickRec;

the expression "Rec1 = Rec2" is illegal. The function
Identical, though, does a byte-by-byte comparison be
tween the two records, so that you could write

if Identical(Rec1,Rec2 ,SizeOf(QuickRec))
then WriteLnCrecords are identical)
else WriteLnCrecords are different);

The same limitation (and solution) applies to arrays: You
cannot do a direct comparison between two arrays, but

(continued)

This would do a complete swap of Str1 and Str2, including
the length byte (Str1 [0] and Str2[O]) and all the currently
unused bytes in both strings.

The Boolean function Identical overcomes a serious defi
ciency in Thrbo Pascal. Thrbo Pascal does not let you com
pare two records for equality; given the definitions:

type
QuickRec =

record
F1,F2 : Integer;
Whatever: Real;
Name: string[10]
end;

= array[1 .. Maxlnt] of Byte;

: DummyArray absolute A1Addr;
: DummyArray absolute A2Addr;
: Byte;
: Integer;

swaps A1 < - > A2
23 Jun 85

purpose
last update

}
type

DummyArray
var

A1
A2
Temp
Indx

begin
for Indx : = 1 to Size do begin

Temp := A1[lndx];
A1[Indx] : = A2[lndx];
A2[lndx] := Temp
end

end; {of proc ASwap }
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Each library IS independent
of the others, and there are
no identifier conflicts.

you can use Identical to check them.
A certain danger exists in comparing records, especial

ly if one record has not been directly assigned to the other.
Certain fields, such as strings, may have unused portions
that currently hold "garbage" values. If you're going to
use Identical. then you should always fill a record with
some value (preferably 0) before initializing its fields. Like
wise, if you're changing string fields, then you might want

const
Front = True; {for use with Add and Take}
Rear = False; {ditto}

procedure InsertNode(var NPtr,TPtr : NodePtr);
procedure RemoveNode(var NPtr,TPtr : NodePtr);
function GetNode(var NPtr : NodePtr) : Boolean;
procedure CreateList(var Header: NodePtr);
procedure RemoveList(var Header : NodePtr);
procedure Push(var NPtr,Header : NodePtr);
procedure Pop(var NPtr,Header : NodePtr);
procedure Add(var NPtr,Header : NodePtr;

onFront : Boolean);
procedure Take(var NPtr,Header : NodePtr;

offFront : Boolean);

Figure 5: Constants and routines in LINKED.LIB.

to zero out the entire string before setting it to its new
value.

The last function, Any, is specific to sets. You pass it a
set and a scalar variable (note that these do not have to
be of the same data type, though you'll generally want
it that way), as well as the size of the set. (Note: Since sets
of the same type can be of different sizes, you should
always take the size of the specific set you're passing.) If
the set is currently empty, then Any returns False; other
wise, it returns True, assigns the lowest element of the set
to the scalar variable, and removes that element from the
set. In effect. this lets you set up a For loop with the follow
ing set of values:

var
LoopSet : set of Byte;
Indx: Byte;

begin
LoopSet : = [1,4,9,16,25,36,49,64,81,100];
while Any(LoopSet,lndx,SizeOf(LoopSet)) do begin

end
end.

The code within the while..do loop executes once for
each value in LoopSet. with Indx set to each of those
values, from the lowest to the highest.

LINKED LISTS
Pascal provides pointer and dynamic storage allocation,
so you can create linked lists. The library LINKED.LIB is
designed to make that as simple and painless as possible.
Figure 5 shows the definitions for L1NKED.L1B. It assumes
that you have already defined two data types, Node and
NodePtr:

132 BY T E • NOVEMBER 1985 Inquiry 62



EXTENDING TURBO PASCAL

type
NodePtr A Node;
Node =

record
Next,Last : NodePtr;
{other data fields}

end;

These must be defined before the {$I LINKED. LIB} state
ment. since the library routines make reference to Node
and NodePtr variables.

The routines in L1NKED.L1B work on a circular. doubly
linked list that uses a header node. "Circular" means that
if you go through the list. you'll end up back where you
began. "Doubly linked" means that each node points to
both the previous and following nodes. A "header node"
(usually) contains no information but just points to the start
and the end of the linked list; if the list is empty. then it
just points to itself.

InsertNode makes the node pointed to by NPtr follow
the node pointed to by TPtr. In other words. after calling
InsertNode(NPtr,TPtr), then TPtr A

• Next = NPtr and
NPtr A

• Last = TPtr. By contrast. RemoveNode assigns
TPtr to NPtr. then removes the node it's pointing to from
the linked list. These are the two basic linked-list functions;
all the other routines call one or the other of these.

GetNode is a bulletproof Boolean function for creating
a new node (which you must do before you can insert it
into the linked list). It makes sure that there is enough
memory before creating the new node. If there isn't. it
returns a value of False and sets NPtr equal to nil; other
wise. it creates a node. points NPtr at it. fills the data fields
with all zeros. sets Next and Last to nil. and returns a True
value.

CreateList sets up the header for you. If there isn't
enough space. Header is returned with a value of nil.
OtherWise, Header gets created. and its Next and Last
nodes point to itself. This is the first routine you should
call when using a linked list. By contrast. RemoveList is
the last routine you should call. It removes all the nodes
from the linked list. disposes of each of them (thus reclaim
ing the memory). and then disposes of Header.

The routines Pop and Push let you set up a stack or
stacks. Since you pass the header node along with the
node being pushed or popped, you can maintain several
stacks simultaneously. Pop and Push make the appro
priate calls to InsertNode and RemoveNode; if the stack
is empty, then Pop sets NPtr to nil.

Likewise. with the routines Add and Take you can im
plement a queue or a deque (double-ended queue).
Besides the node and header pointers, both routines ex
pect a flag indicating whether to use the front
(Header A • Next) or rear (Header A • Last) ends of the list.
The constant values Front and Rear are defined for your
use as that flag.

CONCWSION
The idea of small. self-contained libraries as language ex
tensions is a powerful one. It lets you expand the language
as you need to. Indeed, Modula-2 can be thought of as
a "bare bones" Pascal that is customized via libraries. Each
of the libraries examined here is independent of the
others. and there are no identifier conflicts between them
(i.e.. no data types, variables, or routines with the same
names). Carefully crafted, well-thought-out libraries can
greatly increase your effectiveness and productivity and
can help you to customize Pascal to suit your own needs
and tastes. _
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Although we're told that saddlemakers were all for the
idea, and submitted some rather startlingly innovative
ideas, breeding the perfect family horse just didn't
seem right to Mr. Ford. His mind took a different tack, a
new line of thought. A line of assembly. Awhole new
approach to providing people with a way to get from
where they were ... to where they wanted to go.

Awhole new approach.That seemed like an
excellent starting point for a relational database.We
did not want to simply rewrite an arcane programming
language or rework an old mainframe database.

Our goal was to create a relational database that
would, for the first time, really combine power and
ease-of-use. And we wanted to bring you that combina
tion no matter what your application requirements
or computer sophistication.

The goal has been achieved. If power and ease-

of-use seem to be a paradox you've heard before but
never seen, you should know our name is Paradox~

Paradox brings what used to be the contradic
tion of power and ease-of-use together in several
concepts.

First, Paradox brings an easy-to-use Lotus-like
standard menu together with a powerful way to interact
with the information in your database. With Paradox
you simply type in an example of the information you
seek, rather than having to write a line-by-line program
to do things like join different tables or do calculations.

Second, Paradox brings a rather revolutionary
new concept to personal computer technology. Known
in artificial intelligence circles as "machine reasoning:'
Paradox uses this feature to evaluate your request
and, on its own, writes a program for you that seeks the
answer in the fastest possible way. Paradox then exe-

Paradox and The Base of Departure are trademarks ofAnsa Software. Lotus. 1·2·3, Symphony and VisiCalc are trademarks of Lotus DevelolIJlent C0rJX>ration. dBASE: II & dBASE III are trademarks of Ashton-Tate. PFS:FtLE is a registered trademark of
Software Publishing. Compaq is a registered trademark of Compaq Computer Corporation. IBM is a registered trademark of International Business Machines. <0 1985 Ansa Software.
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cutes this program and produces the answer. You don't
need to know how the information is organized, how
to best approach the problem or how to write a program.

The advantages of these features, aside from
being rather fascinating we think, are incredible speed,
an easy-going experience and a real opportunity to
do more with a database than ever before.

If all of that sounds terrific but you're concerned
about "driver's education;' don't worry. The familiar
Lotus-like menu is only one of many ways we've made
Paradox easy to use.You'll hum right along.

There's a lot more we'd like
to tell you about Paradox (which
explains the very last paragraph),
but you've really got to see it.AlI
of this may give you that "easier
said than done" feeling, when in

PARADOX:
Re/aliona/Database

Inquiry 439 for End-Users. Inquiry 440 for DEALERS ONLY.

-

truth, it's now "easier done ... than said:' We hope you'll
visit your computer retailer and see it all for yourself.

You'll see a lot more than just an improved
breed. You'll see a whole new way to handle data on
the IBM® PC line, the Compaq® line and other 100%
compatibles.A new way to get where you want to go
with power and ease. We started from a clean base
and now, it seems, we've left the others in the proverbial
dust. Paradox. The Base of Departure. N

Part ofthe "lot-more" we'd like to tell you:
Easy importing and exporting ofdata from Lotus 1-2-3;
Symphony, '" dBASEI~ dBASEII!,'"PFS:F1LE,®VisiCalc® and
ASCII/Complete report generator/Scripting (macros)
with Paradox memorizing key strokes and commands
as you go / Our own full-featured application program
ming language/Forms thatyou can design/ Unlimited
number oftables, each up to 260 million characters.
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Compare the
Hercules" Color Card

to IBM·'s.
Five reasons why the Hercules Color Card is better.

1. Compatibility

2. Printer port.

3. Size.

4. Flexibility.

5. Warranty.

IBM Color Adapter $244

Runs hundreds of graphics
programs.

None.

13.25 inches. Limited to long
slots.

Can't always work with a
Hercules Graphics Card.

90 days.

Hercules Color Card $245

Runs the same hundreds of
graphics programs. "The
Hercules Color Card is so nearly
identical to the IBM Color /
Graphics Card that it's almost
uncanny." PC Mag.

Standard. Our parallel port
allows you to hook up to any IBM
compatible printer.

5.25 inches. Fits in a long or short
slot in a PC, XT, AT or Portable.

Always works with a Hercules
Graphics Card by means of a
software switch.

Two years.

Hercules.

Anyone of these five features is enough reason to buy a Hercules Color Card. But
perhaps the most convincing reason of all is just how easy the Hercules Color Card is to
use: "Right out of the box, the Hercules Color Card goes into an empty expansion slot,
ready for you to plug in ... and go to work-no jumpers, no software. For most
applications, it's just that easy." PC Magazine.

Call 1-800-532-0600 Ext. 432 for the name of the Hercules dealer nearest you and
we'll rush you our free info kit.

We're strong on graphics.
Inquiry 180

Address: Hercules, 2550 Ninth St, Berkeley, CA 94710 Ph: 415540·6000 Telex: 754063 Trademarks/Owners: Hercules/Hercules Computer Technology; IBM/IBM.



BY RICHARD S. SHUFORD

CD~ROMs

AND THEIR KIN

Developments in
optical data storage

he first users of personal
computers preserved their
data between work ses
sions (or system crashes)

by punching holes in paper tape. It
wasn't long before someone
discovered how to harness an audio-

ILLUSTRATED BY THOM LEPLEY/LEXICA CORPORATION

e

cassette recorder for that same task.
Since that time. users have demanded
ever-increasing speed and capacity in
microcomputer data storage and the
simple tape gave way to the floppy
disk and then to the hard disk. How
ever, the device remained the same:
A magnetic field was used to read and
write the bits of data.

But traditional magnetic disks now
have competition; optical data stor
age has emerged from the laboratory.

Such optical storage devices, featur
ing data capacities in the hundreds of
megabytes, claim several other advan
tages over traditional storage:
freedom from danger of head
crashes, possibility of interchange of
disks between drives, and good data
permanence.

TYPES OF OPTICAL STORAGE
Just as there are different kinds of
magnetic storage devices, there are a
variety of optical disks and drives:
drives that can only read prewritten
data; drives that can be used to im
print data permanently (that is, non
erasably); and drives that can read.
write. and erase data on disks.

The simplest optical storage periph
erals are the read-only devices. These
are used in much the same way as a
phonograph record: You buy a pro
gram or a database on an optical disk
that has been recorded by a profes
sional vendor and "play it back" on
the read-only drive. Read-only optical
disks promise easier distribution of
large software products than has been

(wntinued)

Richard S. Shuford. formerly a BYTE special
projects editor. is currently a scientific program
mer for Siecor Corporation (489 Siecor Park,
Hickory, NC 28603).
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possible with floppy disks.
If you need to record your own

data. the only products currently
available off the shelf are optical
drives that use a nonreversible pro
cess to write data onto their media.
Once written. the data can be read
back as many times as needed. so
that these peripherals are sometimes
known as write-once, read-mostly (or
WORM) drives. Write-once devices are
being used for archival service and for
on-line storage in applications where
large sets of data are kept that never.
or rarely. change.

Data can be recorded on an optical
disk by exploiting a wide variety of
physical or chemical effects that
change either the reflectivity or trans
missivity of the media. In a read-only
disk, bumps or holes representing bits
are formed when the disk is manufac
tured. In a writable system, any of
several phenomena may be exploited
to modify a disk from its unwritten
condition.

It's not too great a trick to make an
optical disk on which you can write
data once. indelibly. Several manufac
turers. including Alcatel Thomson
Gigadisc (AlC). Optimem, Information
Storage Inc. (lSI). and Optotech, are
beginning to deliver computer periph
erals with this capability.

Write-once recording uses the con
centrated energy of a strong laser
beam to modify a tiny region in a thin
sensitive layer in the disk to represent
a I bit (an unmodified area represents
a 0 bit). This modification varies from
system to system, but the common ef
fects are ablation, deformation, bub
bling, and melting. Later, when a
lower-power laser beam is passed
over the disk, the written area reflects
the beam in a manner different from
its surroundings. or not at all. A
photodetector can sense the change
in reflectivity and generate an
electrical signal corresponding to a 1
bit.

Figure I shows the structure of a
write-once optical disk; in this case, it
is that used by Optimem and ATG.
The sensitive layer is a thin film of
precious-metal alloy sitting on top of
a polymer cushioning layer. all of
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Figure I: In a write-once optical disk,
the readable I bit is made by a strong
laser beam melting, bubbling, or otherwise
deforming the sensitive layer of the media.

which resides on top of a stiff glass
substrate. 1\\10 layers of this structure
call be placed face to face (with
separators) for two-sided recording. In
practice. the disk has concentric track
ing grooves, not shown here. em
bossed into it during manufacture; the
data bits are actually written into the
grooves.

The permanence of the melted
holes or deformed bubbles is desir
able in archival applications, but
devices incorporating them are in
herently limited to write-once opera
tion. While write-once technology has
many potential uses, an optical
storage system that can also be
erased and rewritten is so obviously
desirable that dozens of research
teams around the world are feverishly
working to develop a practical read/
write system. Research is proceeding
along two paths: one purely optical
and the other a hybrid that borrows
a few points from magnetic storage.

CHANGING PHASES
The pure-optical technique of reading
and writing (and rewriting) involves
changing the physical phase of a thin
metal-alloy film.

In the phase-change process, the disk
contains a thin film of metal alloy
(based on tellurium or selenium) that
is initially in a polycrystalline state. To

record a bit representing a binary I.
a relatively high-power beam of laser
light is concentrated on a small area.
inducing heat and causing the film at
that spot to melt (changing its phase
from a crystalline to an amorphous
state). During read-out. when a low
power laser beam is shone on the
spot. the amount of light reflected
from the amorphous area is less than
that reflected from its crystalline sur
roundings. and the spot appears dark.
The data can be erased by applying
laser energy and generating enough
heat in the film to anneal the material
back into the crystalline phase.

One reason phase-ehange data stor
age is taking so long to develop is the
difficulty of choosing the materials for
the disk's sensitive layer. The medium
must be sensitive enough that the
laser beam's heat can deform it in a
few tens of nanoseconds, and it must
have enough affinity for crystallization
that it can be annealed under slight
ly less heat in microseconds; yet it
must be stable enough in the amor
phous condition to stay that way at
room temperature for years (see
figure 2).

OF LASERS AND MAGNETS
The hybrid magneto-optic system for
reading and writing (and rewriting)
borrows much from conventional
magnetic technology and is some
times referred to as thermomagnetic or
optically assisted magnetic storage. The
first commercially distributed medium
for magneto-optic data storage was
announced by the 3M company. Vari
ous companies have demonstrated
prototypes of the medium.

A magneto-optic disk drive uses
both a laser apparatus and a magnetic
read/write head. The sensitive layer of
the disk is composed of an alloy film
of rare-earth and transition metals.
such as TbFeCo (terbium, iron. and
cobalt) or GdTbFe (gadolinium, ter
bium. and iron). In the unwritten state,
the magnetic domains in these
materials are unaffected by the field
of the read/write head. However.
when intense light from the laser is
focused on a point within the head's

(continued)
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experience under your belt, you'll find
that even with a very decent program
like Turbo Pascal~you start scraping
the ceiling of its abilities. You need a
Pascal that's conditioned for the
serious developer.

New Microsoft® Pascal.
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complete package, it lets you tackle
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that professionals expect.
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offers separate compilation. So you
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CD-ROMS

of light. rotating the angle of polariza
tion slightly in a direction that de
pends upon the direction of magneti
zation of the domains in the alloy.
When this effect occurs through
reflection. it is called the Kerr Rota
tion; if the light is transmitted through
the layer. the effect is termed the Fara
day Rotation. By aiming the laser back
at the recorded bit area (at low
power), magneto-optic systems can
detect the different polarity angles
that represent Is or as of data.

READ-ONLY TECHNOLOGY
Before magneto-optic or even write
once technology becomes wide
spread. you're likely to hear a lot
about another type of data storage-a
type that has its roots in a heretofore
unrelated realm of electronic
endeavor. high-fidelity audio. The
same technology used in Compact
Discs (CDs) can be easily and inexpen
sively adapted for use in personal
computer systems.

Within the past year Sony. North
American Philips. Hitachi. Denon
America. and others have announced
the development of computer periph
erals that incorporate the basic
mechanism used in audio CDs. These
devices can read data that has been
encoded onto a commercially pre
pared disk. and thus are called CD
ROMs, or compact-disk read-only
memories.

The composition of a CD-ROM disk
is shown in figure 3. A substrate of
plastic (usually polycarbonate. al
though polymethyl methacrylate
IPMMAj has been proposed) sup
ports an aluminum reflective layer.
over which another plastic layer has
been laid for protection. The interface
between the layers is characterized by
pits spaced at more or less regular in
tervals in circular patterns-actually
part of one long spiral. The 780-nano
meter laser beam is focused on the
aluminum layer. so it sees right
through the protective layer and even
through small amounts of debris on
the outside of the disk (see figure 4).

Each CD-ROM disk is recorded in
constant-linear-velocity mode. The

(continued)
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main. Such magnetized regions may
be much smaller than the gap spac
ing of any ordinary magnetic head.

The real cleverness comes in read
ing the data back. Certain alloys of
rare-earth and transition metals have
a peculiar effect on polarized beams
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field, the laser heats the alloy to a
temperature above its Curie point.
where it is easily magnetized by even
a small field. As the laser beam
passes and the spot cools, the
medium retains the magnetization of
the field and forms a tiny magnetic do-

Figure 3: The composition of a typical CD-ROM. The plastic substrate supports an
aluminum reflective layer. The data-bearing pits are embossed during the disk's molding;
aluminum is then sputtered onto the substrate.

Figure 2: Media for phase-change optical disks can be changed from crystalline to
amorphous state by nanoseconds of high heat. and changed back by microseconds of
slightly less heat. but they must be stable at room temperature.
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Virtually every program runs faster
with Microsoft® C Compiler than with
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Efficient C.
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write code so tight your computer will
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"Preliminary testing on the Microsoft C
Compiler produced code that was signi
ficantly smaller than that produced by
other C compilers:'
Paul Springer, Ashton-Tate.

"Uk found the FAR pointer very helpful
for situations where a mix of memory
models offers the greatest efficiency."
Robert Frankston, Software Arts.

"The portability of the code between
MS-DOS and XENIX® is great:'
Jim Bean, Peachtree Software.

But it's really no surprise that our C
stretches your micro to its limits. We
wrote both the MS-DOS and the
XENIX operating systems.
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disk drives. In addition to the mecha
nical parts needed to spin the disk.
the key elements are the laser and the
data photodetector. A complex sec
ondary optical structure links these
together. providing the path through
which the light beam travels. These
secondary components include vari
ous prisms, beam splitters. mirrors,
lenses, wavelength filters. and polariz
ing filters; most designs also have
more than one photodetector for
ease of tracking. The heavier com
ponents of the light path are mounted
in a stationary position off to the side,
while the remaining components are
mounted in an optical head that
moves on a carriage across the radius
of the disk; this permits reading and
writing any track on the disk.

Three types of movement occur in
aiming the laser beam at the disk. A
coarse-tracking mechanism moves the
entire optical head back and forth
along the radius of the disk. Fine ad
justment of tracking is performed by
the galvo-mirror. which deflects the
light beam to modify its angle of in
cidence to the disk. And a lens
mounted on a voice-coil-type actuator
moves in and out to maintain focus
on the data-bearing layer of the disk.

The disks in many systems contain
embossed tracking grooves that ab
sorb or scatter part of the light; the
scattering varies according to how
much light is falling on the walls and
how much on the bottom. resulting in
variations in reflected intensity that
allow the tracking photodetector to
tell whether the laser is aimed in the
right place. When the reflected beam
is directed olito the data photodetec
tor. the variation in intensity can be
measured so that the disk drive can
tell if the beam has passed over a
recorded area.

The data rate of optical disks varies.
The Philips CD-ROMs run at 150,000
bits per second, whereas drives for
larger systems often record at 3 mega
bits per second.

Some drives maintain the synchro
nous timing of the system through the
presence of very shallow depressions.
not as deep as a fully written data pit

(continued)

DATA
(PIN OR APD)

8 ! VOICE-COIL8 LENS

DRIVE STRUCTURE
Figure 5 shows the physical structure
of the pure optical and magneto-optic

already studying the potential of this
medium for distributing programs and
databases too large to fit conveniently
on a floppy disk.

• TRACKING
• SECTOR HEADER
.WRITE-ONCE DATA
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: COIL

I

==::::i==;:=*=1:::J DISK

BEAM SPLITTER 2

claimed capacity of a CD-ROM disk
differs between manufacturers but is
agreed to be at least 540 megabytes.
This generous storage region is
divided into blocks; the user-address
able portion of each block is 2048
bytes, and there are around 270.000
blocks on a disk. Software houses are

Figure 5: Tne pnysical structure of a typical optical-disk drive. Shown nere is a
magneto-optic drive. Without tne electromagnetic coil and the polarity analyzer (snown
in red). tne figure would represent a purely optical drive.

Figure 4: Tne optical head contains two significant mecnanisms. Tnegalvanometer
mounted mirror (galvo-mirror) rotates sligntly on an axis parallel to tne disk to provide
tne fine-scale tracking adjustment essential to correct for minor wobble, disk asymmetry.
etc., as well as nigh-speed track-to-track access for up to 25 tracks (spaced at 1.6
microns). Tne voice-coil-mounted lens keeps tne laser beam in focus on tne reflective
layer. Botn tnese tracking mecnanisms are servo-controlled by corrective signals derived
from pnotodiode arrays tnat sense tne intensity of the reflected laser lignt.
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Westinghouse broughtinTrsPersonalConsultant™
because these experts clonthave time towaste.

Personal Consultant is the expert
systems development software that's
turning the time they spend answer
ing routine questions into research
and development.

Dr. Neil Pessall and Dr. Jan
Schreurs, research scientists at the
Westinghouse Research and Develop
ment Center, had a problem. How
could they make hundreds of man
years worth of practical knowledge at
the Center readily available to West
inghouse and its customers, without
pulling the scientists away from their
research to answer routine questions?

Their solution was Personal Consul
tant, a new expert systems development
software tool from Texas Instruments for
TI or IBM@personalcomputers.

Designed to run on 5IZK-Class Per
sonal Computers, Personal Consultant

provided Westinghouse an eminently af
fordable new tool for the development of
expert systems. Pessall and Schreurs were
especially impressed with its ability to aid
experts in developing the knowledge
bases and prototyping programs which
even first-time computer users could con
sult for expert advice.

"With Personal Consultant soft
ware," says Schreurs, "we found it
far easier to teach our experts how
to develop a system than teach a pro
grammer to be an expert." In fact, the
software's rapid expert system proto
typing and simple debugging features
enabled the two scientists to demon
strate three different expert systems in
as many weeks. Schreurs produced one
for training new salespeople and a sec
ond to guide repairs and maintenance
for the Center's X-ray defractometer.

Pessall's makes material recommenda
tions for tubes and support plates in
steam generators.

"Our development ofexpert systems
isn't aimed at replacing experts," says
Dr. Pessall. "Its purpose is to give them
the time to extend their expertise while
the expert systems handle consultations
on well-established knowledge and
methodology. "

To put Personal Consultant from
TI to work for your business, call
(800) 527-3500, in Canada call
(416) 884-9181. Because an expert's
time is too valuable to waste.

. TEXAS-II
INSTRUMENTS

Creating useful products
and services for you.

28231
C> 1985TI
Personal Consultant is a trademark of Texas Instruments Incorporated.
IBM is a registered trademark of International business Machines Corporation.
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would be. These modulations within
the grooves form a "subliminal" clock
signal under the main data stream
that increases the accuracy of read
out. In addition to user data, encoded
block-header and sector-identification
data also appear on the disk. Different
manufacturers vary in practice on
whether the header information is
embossed during molding or re
corded in the usual way

PROBLEMS
The most immediate problem with
optical storage-faced by those who
invest in the new write-once drives
is that very few software packages can
work with a storage medium that can
not be erased. Even accounting pack
ages, where permanent audit trails
abound, were developed to run under
operating systems assuming erasable
magnetic media.

The first purchasers of CD-ROM
drives will face a problem common to
new technologies: There will not be
much software available to use with
their new machines. To take greatest
advantage of the storage format and
access characteristics of the CD-ROM,
the data stored on the disks will have
to be specially prepared before the
disks can be pressed. Companies that
plan to use CD-ROMs for distribution

CD-ROMS

of large databases will have to learn
how to do it most efficiently

There is little progress so far toward
standardization. For example, even as
Atari and Activenture were announc
ing a CD-ROM product at this year's
Consumer Electronics Show in
Chicago, Sony Corporation disclosed
at the annual conference on optical
storage for small systems that it was
abandoning support of 12-centimeter
(4.7-inch) CD-ROMs in favor of new
13-cm (5 !.i-inch) DataROM disks-an
action that sent manufacturers and
software vendors scurrying to adjust
their plans (see Microbytes, August
BYTE, page 9). We can't expect much
standardization in a field so new and
rapidly changing, but many otherwise
attractive optical storage devices and
media being developed are not com
patible with any other equipment.

The thin, sensitive active layers of
writable optical media, while encap
sulated in protective layers of glass or
plastic, are still subject to some aging
and corrosion. One reason for the use
of polycarbonate in substrates rather
than the optically nicer PMMA is that
PMMA absorbs more water from the
air. Thus, disks made from PMMA
may be more prone to microcor
rosion of the data-bearing layer.

Although extensive tests have been

run by every company developing this
technology, the ultimate longevity of
data stored on these new media can
be proven only by the test of time.
Some drives automatically keep track
of the raw error rate for each disk.
When the error rate goes over a cer
tain point. the overworked error
correcting circuitry recommends that
the disk be retired.

The raw error rate of even a spank
ing-new optical disk is still much,
much higher than that of inductive
magnetic media. And the most com
mon means of alleViating this prob
lem, the use of error-correcting Reed
Solomon codes, introduces a couple
of its own stumbling blocks: The elec
tronic components that perform the
error correction increase the cost and
complexity of the devices, and the
technique decreases the capacity of
the optical disks to contain useful
information.

The DRAW (direct read after write)
error-correction technique, highly
favored just a few years ago, has not
been used in recent designs. The
extra read operation takes too long to
be practical when data is being re
corded at high data rates, and it
doesn't work at all in cases where
errors are introduced during mass

(continued)

LASE.RS PERMIT HIGH DENSITY

T he key component that allows an
optical disk to store so much

information in so little space is the
laser. A beam of light can be focused
precisely on an information-bearing
medium in an area much smaller than
the area covered by the magnetic head
of a traditional disk drive.

In general. merely recording data at
ever-increasing densities is not as hard
as reading it back. Up to some theo
retical limit. in both magnetic and
optical processes you can cram bits
increasingly close together on the
recording surface. The problem comes
when you have to detect and sort out
the bits.

The traditional magnetic data-storage
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process depends on the inductance of
the read head generating a tiny
electrical current when the head
passes over the magnetic domain that
represents a bit. (You can think of the
disk platter and head as an extremely
inefficient electric generator.) If the
domain is below a certain size (which
varies between disk designs). its field
is too weak, so the head amplifier
cannot detect the current and the bit
is not read.

The key advantage of optical storage
in this regard is that the energy
required for detecting the bits is
supplied from outside the system. The
coherent light beam of the laser is
focused onto a tiny spot on a storage

medium, and the effect of the medium
on the light is measured.

With the high-precision optical gear
available today, the beam can be made
to converge on an area as small as I
micron in diameter-and can read a
data bit stored in an area of that scale.
The linear density of bits in a track on
a typical optical disk runs about 35,000
bits per inch, compared with 15,000
bits per inch in a high-performance
traditional magnetic disk drive. With a
track-to-track spacing somewhere
around 1.6 microns, an optical drive
can store around 560 million bits per
square inch of surface-more than 20
times that of a very good magnetic
disk.



IT'S NICE TO HAVE
AWORKAHOLIC
PERSONALITY
AROUND THE OFFICE.

Relax.
When you need hard copy,

leave the hard work to your office
workaholic-a Datasouth printer.
There's a high perfonnance worka
holic Datasouth for every hard
copy job around your office.

Move mountains of words
and data with a never-say-die
DS 180or aDS 220.Type out
correspondence with a speedy
DaisyWheel 36. Or get an all
purpose Personal Printer to work
overtime next to your desktop Pc.

And get personal support
direct from Datasouth, toll-free.

Set up an interview with a
high perfonnance workaholic
today. Call for the name of your
nearest Datasouth distributor.

ffilllll/lIJ1I1IJ1I1IJ1J1I11IiIi\lii!

H G H PERFORMANCE P R N T E R S

AVAILABLE NATIONWIDE
THROUGH OUR NETWORK OF
SALES AND SERVICE DISTRIBUTORS

Inquiry 119

Datasouth Computer Corporation
Box 240947 • Charlotte, NC 28224
704/523'8500'Tlx 6843018 DASOU UW

CALL TOLL FREE

1-800-222-4528
Ext. 507
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WRITE YOUR OWN APPLICATIONS IN LESS THAN 1 HOUR CD-ROMS

WITH IZfZEUS,.L

For more information, call or \\Tile:

TOUGH LOCAL NETWORK PROBLEM:

----NetCommander

is its great capacity.
optical data storage

replication of the disks or by simple
aging of the material.

System integrators have a few spe
cial problems to look out for. One of
them is the variety of methods for in
terfacing the optical drives to com
puters. The SCSI (small computer sys
tem interface) is often mentioned as
a good way to go about it. but the
SASI (Shugart Associates Standard In
terface) also has proponents. And one
maker of CD-ROMs (Philips) uses a
high-speed serial interface.

Aside from the intangible value of
possessing the most advanced com
puter add-on available, the attraction
of optical data storage is its great
capacity. One certainty of computing
is that applications always expand to
fill available memory. With the main
memory of microcomputers current
ly growing into the I-megabyte range.
the demand for more capacity in sec
ondary storage will make optical
storage technology increasingly
attractive.

While magnetic storage is also get
ting better. proponents of optical
storage claim that optical will always
stay ahead in capacity. When optical
disks match their theoretical advan
tages with practical attractiveness,
you'll see a lot more of them. _
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The attraction of• Generates easily modifiable
code.

• Completely menu driven.

• Includes Database Generator.
Report Generator, Menu
Generator, and va Function
Generator (to define additional
VO types similar to phone and
data types, which are
predefined).

REQUIRES: Turbo Fbscal and
PC-DOS 2.0 or higher. Soon
available on MS-DOS.

559.95 unprotected (includes
postage and handling)

CALL TOLL FREE 1-800-JMC-8667

or 1-404-736-8265

JMC Research, Inc
803 Eisenhower Drive
Augusta, Georgia 30904

• CEi

Digiul Prodlll Is IIlc, • Till' Silllpil' Nl't\\'ork Solutioll C:Olllp<t'1\
(,()() !'!('a.lalll .'l/ro'l • 11'alnlml'lI. III,/ .O'lJ7'l

((,f 'I) 1)2·1-/iJ80 • () II 1.lid(' til (/.1.1' .• (a /I 1-800-2.rJ -'l j n
,/III! (11('('1< (JI/I mil' iIi-da\' Iria! (','all/alioll.

SIMPLE $2995* SOLUTION: NetCommander
NelComl11andn is a smart, small Local

Area Net\\'ork manager. [t leiS you link
from four to ·10 compu(('I's and pniphnals-

in any mix of modds and makes. A 50K buffn
(expandable to 250K) makes smt' that producti\'ity

is high - keeping Ic\\'l'l' prinlers hUlllllling - \\'hile
compuler and PC: usns do their Ihing, \\·ithoul \\'ailing

for a printer. modt'm, or shared disk. Those de\·in's can be
specified \\'ilh names defined by usns - ami allocated on Ihe

hasis of a\'ailabilily and capabilily. And NelCommamln handles
lIlulliple protocols and different baud rates simultan(,ously 

\\'ilhoullllodifical ions to hard\\'are or sofl\\'are. [I \\'i11 also tie inlo your
cOlllpany's [.AN. The latest in a family of products in USt' since 1979.

NetColllmandl'l' IS a smart, small, efficit'nl IH't\\'ork' llIanagl'l'.

"Ho\\' can our department get our six computers and Ihree
prinlns to \\'01'1... together efficiently? We also \\,ant 10

be able to access outside data services and our
future company LAN."

Generate entire applications.
including reports and menus.
from start to finish with amazing
speed.

• 300 fields per logical screen.
4 physical screens per logical
screen.

• Screens are compiled, not
interpreted.

• Predefined va types of String,
Real, Integer. Phone and Date.
User definable types.

• Bullet-proof Data Entry.

• Generates entire Database
programs with Add, Change.
Inquire, Delete and Backup
functions predefined.

• Includes algorithm (and uses)
resident Binary Tree indexing for
no wait lookups. Easy to
change to other methods.

Visit us at Comdex, Booth #H8142.
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MAKE THE CONNECTION • • •
Our Connection systems will solve your problem

of trying to read and write diskettes or tapes from
almost any computer system using your Pc.

The Diskette Connection is a hardware system
that enables the ffiM PC or compatible to read and
write most 8 inch, 51/4 inch, or 3 112 inch diskettes.

With our File Connection software programs you
can transfer data files between most computer
systems, including CP/M, DEC, Honeywell, Univac,
ffiM 3740, S/1, S/3, S/23, S/32, S/34, S/36, and S/38.

Our Word and Typesetting Connection programs
use ffiM standard Document Content Architecture
(DCA-RFTI to transfer document files between
most word processing and typesetting systems,
including Compugraphic MCS, CPT, Displaywriter,
OS/6, Multiset, NBI, Quadex, Xerox, and Wang.

Our Tape Connection system will read and
write ffiM or ANSI standard Y2 inch 1600 BPI
magnetic tape. A full size 2400 foot tape can
store a 45 MByte file and be written in 6 minutes.

Since 1982, we have supplied thousands of
systems to customers around the world, including
ffiM, NASA, AT&.T, Kodak, and General Motors.

Our specialty is conversion systems and we can
provide a solution to your problem. Call us today
to discuss your requirements.

This ad is one of a series featuring NASA missions.
For a free poster, send us your written request.

Box 1970 Flagstaff, AZ 86002
(602) 774-5187 Telex 705609

SEE YOU AT COMDEX
BOOTH R8724

• ti
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YOU CAN'T GET
A GOOD FEEL
FORA
SOFTWARE
PACKAGE
FROM AN AD.

Come see us at COMDEX
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BYT 11185

If you're searching
through the ads in this
magazine for the
"right" software pack
age, good luck.

Let's say you're looking for a
data base manager. You read a
dozen ads. Each one offers Its
list of features. Each one talks
about the Ideal combination of
power and ease of use. And
each one promises to "solve
your problems", "answer your
needs", or both.

Don't Believe Anybody
We could make the same claims
for DATAEAS~. Even before
Release 25, tens of thousands
of users made DATAEASE the
corporate data base standard.
We could tell you that they
found DATAEASE to be an invalu
able productivity tool because of
its fully relational capabilities, full
screen editor and unique combi
nation of menus and com
mands. But don't believe us.

More than 100 reviewers from
major publications agree with
our productiVity claims. Data
Decisions called DATAEASE "per
haps the most effective blend of
ease-of-use and performance
available for PC users to date."
But don't believe the reviewers.

Application developers, MIS/DP/
IC managers, and all kinds of
other users from Fortune 1000
companies throughout the
country have reached strikingly
similar conclusions. A user at
General Instruments reports
that "those same factors that

make DATAEASE preferable for
non-programmers - ease of
use and speed of development
- make it the program of
choice for many technical types,
too." But don't even believe
other users.

Nobody knows what you know.
Even if all these people are
absolutely right about
DATAEASE, does that mean it's
the right product for you?

The best way to know if
DATAEASE fits your needs is to
get your hands on our free sam
ple diskette. Fifteen minutes
with the sample will give you a
feel for our best DATAEASE yet
- Release 2.S. It has features
that appeal to all users; from
developers to data entry people:
A complete procedural lan
guage; quick reports at the
press of a button; a direct Inter
face to Lotus 1-2-3; the ability to
move rapidly from file to file on a
common piece of data; and
built-in scientific, mathematical,
financial, date, time, and string
functions.

Productivity takes more
than a good product.
It takes a good company, too.
Buying a software package is
the beginning of a relationship.
Technical support, product
upgrades, special corporate and
dealer programs and informa
tional seminars should all be
part of this relationship. If the
only thing you get is a product,
forget about productivity. At
Software Solutions, you find
more than a product. You find
software solutions.

Cl1985 Software Solutions, Inc.
Trademarks are of their respective companies.

Find out for yourself.
The advances in DATAEASE's
Release 25, and the support
behind it, offer you practical
advantages that leave all the
other data base managers far,
far behind - including R:Base
sOOO@)and dBase III@). But
don't believe us. Call or write for
information and your free sam
ple diskette today.

~
Software Solutions, Inc.

CALL OR WRITE FOR YOUR FREE
SAMPLE DISKETIE.

Send information and a free DATAEASE
sample diskette for my PC (check one):

o IBM 0 WANG 0 DEC 0 TI

Include materials relating to

o Corporate Client 0 Retailer

o MiS/DP/IC Professional 0 VAD

o Other _

Name: _

Title: Phone: _

Company: _

Street: _

City State: Zip _

Maii to:

Software Solutions, Inc.,
12 Cambridge Drive,
Trumbull, CT 06611 Telex 703972

Don't like samples? Thenjust call us. We'd
be happy to talk about your information
management needs and advise you.

800-243-5123

Scandinavia SWitzerland, france United Kingdom West Germany, Austrta
West50ftNS. Alesund. Norway; (47) 71-41141 50ftsource. 5&A 1222 Vesenaz. SWitzerland; 022-3518-55 Sapphire Systems. Essex; 01-554-0582 M&T Software Verlag. Munich; 089-4613-0
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2400 bps modems:
Do you Really need
another speed?

Inquiry 269 for End-Users. Inquiry 270 for DEALERS ONLY.

For more information, call us toll-free at
1-800-328-9717 (in Minnesota, call 1-612-631-3550).

MuItITech
Systems

• Is the shift from 300 to 1200 bps going to repeat itself
at 2400 bps? The answer is both yes and no. There
certainly are applications for 2400 bps asynch dial-up
modems, but we shouldn't expect 1200 bps to die
overnight.
• 2400 bps modems can improve throughput, thereby
getting tasks done quicker and more economically.
However, 1200 bps has become the virtual standard for
professional dial-up communications, and most users
are satisfied with it. So why consider a 2400 bps modem
at all?
• One reason is flexibility. If the modem you select
operates at all three speeds (300,1200 & 2400) in
accordance with accepted industry standards, it will
serve virtually all dial-up applications now and in the
foreseeable future.
• The modem you select should be the
MultiModem224. It is Bell 212A and 103 compatible at
1200 and 300 bps, and CCID V.22bis compatible at
2400. It is also 100% compatible with the Hayes
command set, meaning that it will work with virtually all
communications software packages, at all three speeds.
Other features include both synchronous and
asynchronous operation, full intelligence and a phone
number memory.
• The MuitiModem224 is available in both desktop and
IBM PCTM internal card versions. (There is also a rack
mounted version for central sites.) And as a bonus, we
provide free offers from ten of the most popular on-line
information services, including CompuServe T~ Dow
Jones ™ and The Source:M

• A 2400/1200/300 bps modem is just a plain good
investment. Why not let the MuitiModem224 provide your
communications for both today and tomorrow?

MultiTeche
Systems

The right answer every time.
82 Second Ave S E. New Brighton, MN 55112 (612) 631·3550. TWX, 910·563·3610



BY MICHAEL KILIAN

HIGHS AND Lows
OF PARAMETER
PASSING

You can access
assembly..language
routines from your
Pascal or
FORTRAN programs

T
here are times when you
need to know how to inter
face assembly-language
routines to higher-level-lan

guage programs, specifically those
using the Microsoft IBM PC Pascal.
FORTRAN, and COBOL compilers. By
using my techniques, you can control
devices, use the speed of assembly
language for certain calculations, and
perform other tasks requiring Iow
level support and high-level control.

In this article, I use the Microsoft
IBM Pascal Compiler and Assembler
for illustrative purposes. However, the
techniques apply directly to other
Microsoft languages-particularly
FORTRAN and COBOL-and to non
Microsoft languages. (I have applied
some of these designs to 6809 p-code
Pascal with great success.)

REASONING
A great benefit of languages like
Pascal and FORTRAN is the simplifica
tion of tasks that are complicated on
the machine level. You do not want to
write the amount of code required to
calculate the function sin(x) in assem
bly language. A language like Pascal
liberates you from these wearisome
programming tasks and lets you sim
ply use the result of sin(x).

However. high-level languages es-

ILLUSTRATED BY TYRONE DEPTS

..

sentially allow only one way to do
things. FORTRAN has only one func
tion, which is sin(x). In standard Pascal.
the only way to display on the output
device is with a write or writeln com
mand. While these are usually suffi
cient. you occasionally need more.
For example, the Microsoft Pascal
compiler for the IBM does not pro
vide cursor addressing. The cursor,
for all intents and purposes, sits in the
lower-left corner of the screen. It
would be nice if you could tell the cur
sor where it should move to and then
do the write or writeln. It would be
ideal if you could write code like this:

seLcursor(row,column);

writeln('This sentence begins
at', row,',' ,column);

Writing the function seLcursor in
assembly language and accessing it

(continued)

Michael Kilian (River St., Unit 3, Hudson,
MA 01749) is currently a senior software
engineer working on object-based compilers at
Digital Corporation's Eastern Research Labs.
He holds a master's degree from Rensselaer
Polytechnic Institute and is the author of
Screen Machine, a set of assembly-language
routines that interface with Pascal to provide
direct screen access, multiple windows on the
screen from within the higher-level language,
and the ability to get key input directly from
the BIOS.
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PARAMETER PASSING

Figure I: A diagram of tfle activation record wflen control is transferred to tfle
external routine. Note tflat tfle stack grows from fligfl memory to low.

BP - >

GETTING THERE AND BACK
Pascal calls an assembly-language
routine, referred to as an external rou
tine, exactly the same as if it were a
standard Pascal procedure. This in
volves an activation record that con-

from Pascal gives you the ability to
calculate row and column using easy
number crunching in Pascal. FOR
TRAN, or even COBOL. You can also
use Pascal to do the I/O (input/output)
that is almost always tedious in as
sembly language. In short you can
write a program using a low-level func
tion without writing the whole pro
gram in the low-level language.

the following actions occur to build
the activation record. First the in
tegers 5 and 10 are pushed onto the
stack. Since the formal parameters x
and y were not declared as type VAR
or VARS, the actual values are placed
on the stack. This is referred to as cal/
by-value and differs from call-by-reference,
which occurs with VAR-type param
eters.

Next the return address is pushed
onto the stack. This is where the ex
ternal routine should return. In this ex
ample, the return address occupies 4
bytes: 2 for a segment register and 2
for a byte offset into that segment. (In
8088 assembly language, this would
be a FAR calL)

Control then transfers to the exter
nal routine responsible for maintain
ing a proper stack frame. See figure
1 for a diagram of the activation
record at this time. Note that the stack
grows from high memory to low. The
base pointer of this stack frame is
somewhere above (i.e.. at a larger
memory address than) the activation
record. The stack pointer points to the
last byte pushed on the stack. You can
consider everything below the stack
pointer free space for the external
routine, which must now set up its
own stack frame. The first step is to
save the old frame pointer-the BP
register-and set up a new one. You
can do this with two instructions:

seLcursor(5,10);

When the seLcursor call is reached,

tains bits of information, including
return addresses, various pointers,
local variables, and parameters for the
procedure. For every procedure call
Pascal makes, an activation record is
placed on the program stack. For
more information on activation
records, see references 1 and 2.

Here is a simple example. Suppose
you have the following declaration in
a Pascal program:

procedure seLcursor(row,column:
integer); external;

The parameter 5. (MSB)
(LSB)

High memory

The parameter 10. (MSB)
(LSB)

The return address (4 bytes).

Low memory

Effectively free stack space.

n-2
n-3

n
n-1

n-4
n-5
n-6

SP - > n-7
n-8
n-9

Figure 2: A diagram of tfle stack after tfle external routine flas been activated.
It now flas its own stack and can proceed.

OLD BP - >

n
n-1

n-2
n-3

n-4
n-5
n-6
n-7
n-8

BP - > SP - > n - 9

The parameter 5 (2 bytes).

The parameter 10 (2 bytes).

Return address and
saved base pointer (6 bytes).

PUSH BP
, Save old frame pointer.
MOV Bp,SP
; And initialize a new one.

The stack now looks like figure 2. The
external routine has its own stack
frame and can proceed. It is also re
sponsible for cleaning up after itself
removing the saved registers and pa
rameters from the stack. This is as
simple as establishing the stack frame
and requires only two instructions:

POP BP
, Recover old stack frame.
RET 4

Recover return address
and remove parameters.

(continued)
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IF SfAYINGWELL INFORMED CAN
KEEPYOU WELL AHEAD, COMPUSERVE's

GOT BIG NEWS FbRYOU.

I
I
I
I
I

CoInpuServe®:
Information Services
P.O. Box 20212, 5000 Arlington Centre Blvd. I
Columbus, Ohio 43220 I
800-848-8199

~n Oh~~614-457-080~ -=NS-412j
An H&R Block Company

(In Ohio, call 614-457-0802). Or send this
coupon today.
~------------I

YES. Please send me your CompuServe
I Information Services brochure. I
I Name _

I Address _

I City _

I Stale Zip _

I Business Phone _

I
I
I
I

for quick analysis by busy executives. USA
TOD.<\Y's editors monitor hundreds
of national and international news sources to
bring)Uu the latest, most important
developments. General news reports are
updated hourly. Reports for specific indus
tries are provided daily in a concise,
executive summary format.

Oraccess The Washington Post, with its
fingers on the pulse of the national political
scene. CompuServe delivers it all, plus a
variety of other information, entertainment
and communications options.

You can access CompuServe with almost
any computer and modem, terminal or
communicating word processor. To buy a
Subscription Kit, see yournearest computer
dealer. To receive our informative brochure,
or to order direct. call 800-848-8199

CompuServe's exclusive Executive News
Service is an electronic clipping service
that puts the power and scope of the entire
Associated Press news wire at )Uur finger
tips. Simply enter words or phrases that
interest)Uu ... from business to politics to
hometown news. The Executive News
Service then screens all state and national
AP wires around the clockand files
selected stories for reading at)Uur con
venience.

Then there's USA TODAY Update, with
late breaking business information available

Inquiry 78

Introducing the Executive
News Service and state of the
art access to all the news
you need.

Ms.





This order represents a lola! 01__ Oller Requesl(S).
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GETTING AT PARAMETERS
Although you can have parameterless
procedures such as moving the cur
sor up, down, left. and right. you are
more likely to have parameters as in
the seLcursor(row,column) exam
ple. You need a way to access these
parameters so you can use them. This
is where the BP pointer that was

(continued)

Routine's actions.

PARAMETER PASSING

The RET 4 recovers the return ad
dress as well as removing the 4 bytes
that the parameter values occupied,
The following is a rough outline of the
external routine:

POP BP
RET n

ROUTINE_NAME ENDP

In general. other registers should be
pushed onto a stack to avoid losing
them; this is a good habit to get into
when programming in assembly lan
guage. To prevent inconsistencies
among a set of external routines, you
could define a pair of macros as
follows:

PASCALENTRY MACRO

PUSH BP
MOV BP,SP
PUSH reg1
PUSH reg2

etc.
PASCAL_ENTRY ENDM

PASCALEXIT MACRO
NUM_OF_BYTES

NUM_OF_BYTES = the total
number of bytes of parameters.
POP regn

etc.
POP reg2
POP reg1
POP BP
RET NUM_OF_BYTES

PASCALEXIT ENDM

This is exactly how to begin and end
each of the external routines you wish
to link with Pascal.

ROUTINE_NAME PROC FAR
PUSH BP
MOV Bp,SP

Quantity
__VHS

__ Beta

FREE CASSETIE REDEMPTION ORDER
Limit of three (3) Offer Requests per customer,
each request good for either one (1) BASF Video
Cassette or two (2) BASFAudio Cassettes Here's
the detail for my total order:

-VIDEO CASSETIE

•AUDIO CASSETIES

Mail to: BASF Giveaway, P.O. Box 8920, Westport, CT 06888
CHECK YOUR CHOICES (limited time oHer: mail before 1I31ill6)
o Please send me the free cassette(s) indicated at right, and
enter me in the BASF Computer Sweepstakes. My order repre
sents a total of 0 one 0 two 0 three Offer Requests, and I am
enclosing for each request the special offer sticker(s) and bar
code(s) from the BASF FlexyDisk pack(s) I have purchased,
together with $1.00 postage &handling (2 recuests = $2,
3 recuests = $3).
o NO PURCHASE NECESSARY Iam not participating in the
BASF Free Mail-In Offer, but enter my name in the Computer
Sweepstakes.
Name _

Address _

City State Zip _

Name of Your BASF Dealer _
Addit""al Terms: Offer good in U.sA Alk:m 4-6 weeks for cassette(s) delivery \tJid
'Nherever pr(tllblted or restricted by law. Limit: one mall-in certificate redemptlOl1 for up
10 three (3) Free Offer Requests per custexner. This certificate may not be mechanically
reproduced an~ must accom~y aU requests. Offer explfes 1/31186 Computer
Sweepstakes wlnner";l1 be notified belore 2128186.
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PARAMETER PASSING

This structure is identical to the activa
tion record if you scan it from low
memory to high. or backward. The
fields are named P2_2 and P1_2.
representing parameter 2 of a two-pa
rameter set and parameter I of a two
parameter set. respectively. The first
parameter of a routine with three pa
rameters is offset differently than the

saved and repositioned to the bottom
of the activation record in figure 2
comes in. By using an indexed + offset
addressing mode. you can easily ob
tain a parameter.

When an external routine is entered
and a new stack frame initialized. BP
always points to just below the return
address at the saved BP value. In the
seLcursor example. the first param
eter (5) is always 8 bytes above the BP
register-remember that the stack
grows from high memory to low mem
ory. If you use the indexed + offset ad
dressing. retrieving the first parameter
requires only a single instruction:
MOV AX,word ptr [BP + 8]. You can
retrieve the second parameter similar
ly: MOV BX,word ptr [BP + 6]. In this
example. the row must be between I
and 25 (one screen length) and the
column between I and 160 (two
screen widths). Due to the reversed
byte storage of words in 8088 archi
tecture and since each of these values
can fit into a single byte. a single 16-bit
register can hold the coordinates:

MOV AH,byte ptr [BP+8]
MOV AL,byte ptr [BP + 6]

This parameter retrieval can be
simpler if you use the 8088 assembly
language feature for defining struc
tures. This option lets you define pat
terns that serve as addressing tem
plates. They are analogous to Pascal's
record types. (See reference 3 for de
tails on structure definition.) The pat
tern you want to describe is one of two
parameters plus 6 bytes consisting of
the return address and the saved BP
register. The structure for this is

(continued)

RETURNING PARAMETERS
You would commonly use the struc
ture and base-pointer-indexed ad
dressing scheme to access the assem
bly-language parameters. However. at
times the external routine must return
values to the calling routine. such as
the cursor location. You must pass it
a pointer telling it where to put the
returned values. This is referred to as
call-by-reference parameter passing, and
Pascal implements it with VAR param
eters in procedures. Microsoft's ver
sion of IBM Pascal has two varieties
of VAR: VAR and VARS. For the pur
poses of this article, I will assume that
all call-by-reference parameters are
declared as VARS.

An example of a typical heading in
a Pascal program follows:

first parameter of a two-parameter
routine. The three-parameter routine
STRUC includes P3_3. meaning the
offset to P1_3 is 2 bytes greater than
the offset to P1_2.

You can address the first of two pa
rameters MOV AX,[BP].P1_2. The
assembler calculates the offset of
P1_2-in this case it is an 8-and
automatically translates this to MOV
AX,[BP+8].

When you use a STRUC routine. the
painstaking job of counting bytes and
figuring out reversed bytes disap
pears. Also, each operand is essential
ly typed by the assembler-the param
eters in the STRUC example would be
typed WORDs. This lets the assem
bler do more error checking for you
and helps you avoid type mismatches.

In most cases the parameters sent
to an external routine are integers. Im
plementing STRUCs as parameter
templates is an equally effective
method for dealing with other types
of parameters. For example, suppose
the row and column of seLcursor
were 6-byte (three-word) real integers.
You would only have to change the
entries in the STRUC to OW 3 DUP
(7), and the addressing offsets in the
program would automatically change.
Using STRUCs makes your program
easier to read, more self-document
ing, and easier to maintain.

6 DUP (7)
7
7

STRUC
DB
OW
OW
ENDS

Software
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?

6 OUP (?)
?

procedure read_cursor(VARS
row,column: integer);
external;

read_cursor(i,j);

The VARS tells the compiler to put
pointers to the variables making up the
parameters into the activation record,
not the values of those parameters. (It
is illegal in Microsoft's IBM Pascal to
use anything but variables as VARS
type parameters.) In this illustration,
a pointer to the variable i and a
pointer to the variable j are placed in
the activation record. Because of the
VARS, the pointers are in segment/off
set form so they can reside anywhere
in the 8088's I-megabyte address
space. If you used a VAR statement.
only the offset into the current data
segment would be passed. The
STRUC for read_cursor's activation
record would be formatted as follows:

VP_2 STRUC
DB

VP2_2 DO
; double word.
VP1_2 DO
VP_2 ENOS--

The only difference between VP_2
and P_2 is that in VP_2 the param
eters are allotted double words, one
word for the segment register and
one for the offset. Accessing the pa
rameters, however, is very different. It
becomes a two-step process to
retrieve or store a parameter. One
method for transferring AX to param
eter I might be:

LOS SI[BP],VP1_2
MOV word ptr (SI),AX

The OS and' SI registers have been
loaded with the pointer off the stack
and the value put in AX where the
pointer indicated. When the routine
completes, the value of the variable
passed as a parameter is changed.

OTHER PARAMETER PASSING
Another area of interest is the use of
functions instead of procedures. While
parameter passing is the same as call
by-value-the way in which the func
tion returns its value is different: The
value is not returned on the activation
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PARAMETER PASSING

In FORTRAN, all
parameters are passed

as call-by-reference.

stack. Instead, it is placed in a register:
AX for 16-bit quantities, AX-OX for
32-bit quantities. While not all com
pilers return values in this convenient
manner, it is fairly common.

In FORTRAN, all parameters, even
constants, are passed as call-by-refer
ence. Therefore, every parameter en
try in a STRUC should be a double
word, DO. You should expect only the
addresses of values to be on the
stack, not the actual values; therefore,
you must be careful in accessing the
parameters so you don't inadvertent
ly change a variable that was sup
posed to remain fixed.

LINKING
Once you have written your high-Ievel
language and external support rou
tines, you must set up communication
between them. The IBM PC has a nice
mechanism for accomplishing this.
The object modules (i.e., the compiled
high-level-language code and the as
sembled support code) are linked
together. In Pascal. external routines
are given a special header:

procedure seLcursor(row,co!umn:
integer); external;

The keyword external notifies the
compiler that this routine exists out
side the source code and that it will
not be available until link time. How
ever, the header is stored so that the
type and number of parameters
passed to the procedure can be
checked by compile time.

FORTRAN does not require such an
external declaration; any unresolved
subroutine calls are assumed to be
external. While this may seem conve
nient at first. it can lead to disastrous
results if the subroutine named is
spelled incorrectly or the number or
type of parameters does not match
what the external routine expects.
Pascal has the advantages of detect-

ing these errors at a much earlier
stage than FORTRAN and of giving
more useful error diagnostics.

That defines the external routine to
the high-level-language program, but
how about on the level of the exter
nal routine? It too has the responsi
bility of telling the linker-and in ef
fect the higher-level language-what
routines it offers. In 8088 assembly
language, this is done with the
EXTRN directive, which contains a list
of symbol names and types, e.g.,
NEAR and FAR (see reference 3). The
symbols referenced then become ac
cessible to the higher-level routine.

The high-level-language routine
knows what it wants, and the low
level-language routine knows what it
has. All that's left is the linker. The pur
pose of a link is to put two or more
object programs together to make a
single one. The linker can move ob
ject programs around, but it patches
their code so they still function cor
rectly. It resolves external symbols,
fills in CALL operands, and makes the
appropriate linkages between the
high-level and the low-level languages.
The resulting object code looks as
though the various pieces had never
been separate, and they function
together as one.

CONCWSION
The ability to link from high-level to
low-level external routines is useful.
While activation records and call-by
whatever might seem confusing at
first. once you set up the appropriate
macros and structures, the whole pro
cess becomes almost transparent.
Loading parameters requires only a
move and you are almost unaware of
the activation record. This allows
greater flexibility and expands the use
of high-level languages beyond their
original design. _
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P·R·O·G·R·A·M·M·I·N·G I·N·S·I·G·H·T

GAME~PADDLE

CONTROL
LINEARITY TEST

BY MARVIN L. DE lONG

Measuring resistance with the Apple II

IT IS POSSIBLE to use the game
paddle inputs on the Apple II to mea
sure physical properties like resis
tance. capacitance. temperature. and
light intensity. There are two impor
tant considerations in such measure
ments. The first is whether the output
of the game-paddle instruction. y=
PDL(x). varies linearly with the
physical property. Equally important
is the scale factor-the ratio of y to the
value of the physical property corre
sponding to y.

The program in listing I tests the
linearity of the game-paddle input
and obtains the scale factor. The pro
gram contains two simple loops. The
inside loop reads the game-paddle
port. prints the output on the screen
of the video monitor. and tests the
keyboard of the Apple II for a key
stroke. When a keystroke occurs, the
program requests the input of a
physical quantity.

I measured a resistance connected
between + 5 V (volts) and the GC I in
put. pins I and 10. respectively. on the
Apple II game I/O (input/output) con
nector. The resistance was a resis
tance substitution box of the type

found in a high school or college
physics laboratory. The box uses
resistors with a precision of 0.5 per
cent. I could also have used a 10-turn
potentiometer.

After adjusting the resistance to a
desired output. I pressed a key on the
Apple keyboard and, following the
prompt. entered the value. The pro
gram then plotted y and the value of
the resistance on the high-resolution
screen. and the printer, interfaced
through card slot # I. plotted the same
two values. For this example. I applied
a scale factor of 159/120 in order to
use most of the high-resolution
screen.

Figure I shows r. resistance. as a
function of y after plotting approxi
mately 100 points. I used a ruler to
draw a straight line through the
points. Clearly. the output. y. is a
linear function of r. between + 5 V
and the game-control input.

You can obtain the scale factor from
the printed output. For example, with
the GCO input. I got a y of 224 when
r was lOOK n (ohms), resulting in a
scale factor of 2.24/K n With GCl, we
got a scale of 2.19/K n. Fitting a least-

squares line to the points would prob
ably be overkill.

The game-control circuitry in the
Apple II consists of a QUAD 558
timer. This integrated circuit holds a
0.022-~F (microfarad) capacitor in a
discharged state until a pulse is ap
plied to a trigger input on the 558.
This pulse is produced by referencing
location 49264 (C070 hexadecimal).
After a pulse is applied, the 558
allows the capacitor to charge until it
reaches two-thirds of the supply
voltage. At this time, the q output of
the 558 switches to logic zero. The
time between the trigger pulse and
the q output switching to logic zero is
approximately

t=l.l*r*c

where r is the resistance of the game-
(continued)

Marvin L. De long teaches in the Department
of Mathematics-Physics at The School of the
Ozarks. He has a Ph.D. in Astronomy from
Rensselaer Polytechnic Institute and is the
author of several books and articles on micro
computing. He can be reached at the Depart
ment of Mathematics-Physics. The School of
the Ozarks. Point Lookout. MO 65726.
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LINEARITY TEST

II:- y

Listing I: A program to graph the output of Ij= PDL(x) as an input
parameter is changed.

Figure I: The resistance. r, as a function of the quantitlj Ij= PDL(x) as it is graphed
en the high-resolution screen blj the program in listing 1. The relationship between Ij
and r is c1earllj linear

by the formula t= Il*lj*tc. where tc is
the period of the microcomputer
clock. For the Apple II, tc = 0.9778 Jls
(microseconds). The maximum value
of Ij. 255. produces a t of 2.743 ms
(milliseconds). which corresponds to
an r of 113.3K n. With the Geo input.
I obtained a Ij of 255 when r was be
tween 113K and 114K n. With the Gel
input. I obtained a Ij of 255 when e
was between 116 and 117K n. Thus.
given the precision of the com
ponents, the game paddles behave
exactly as expected.

My results show that the game
paddle outputs vary linearly with
resistance. They also show that each
game-control input must be in
dividually calibrated for best results.
This program provides a simple check
of the linearity of the game-control
inputs.

The fact that the game-control out
put varies linearly with resistance im
plies that it varies inversely with cur
rent. Devices such as thermistors will
show a highly nonlinear behavior if
the program in listing 1 is used to find
Ij as a function of temperature. In that
case. the program can be used to plot
a calibration curve. The game-control
outputs will vary linearly with the
capacitance placed in parallel with the
0.022-JlF capacitance internal to the
Apple II.

This information should be helpful
for computer users who want to use
the game-control inputs to measure
physical quantities. These inputs ex
hibit a high degree of linearity. and
sample experiments allow the inputs
to be calibrated. Inherent in the
timing-loop approach is a timing
error. My analysis shows that the
largest error is 10 clock cycles, while
the smallest error is - I clock cycle.
This error is independent of Ij: the
most precise measurements are
therefore obtained when Ij is as large
as possible

You also might want to try to ex
pand the range of resistances that can
be measured using the game-control
inputs, either by placing another
capacitor in parallel with the one in
side the Apple II or by using a 16-bit
timing loop.•

90 PRINT Y
100 Z = PEEK(KYBD)
110 IF Z< 128 THEN 50
120 INPUT R
130 Z = INT(R*160/120+ .5)
140 HPLOT Y,Z
150 PR# 1 : PRINT R,Y
160 PR# 0: GOTO 50

reference manual indicates that this
cycle is 12 clock cycles long. it is ac
tually only II clock cycles long. Thus
the time. t. is related to the value of
Ij returned by the Ij= PDL(x) instruction

10 INPUT X
20 KYBD = 49152
30 HGR : HCOLOR = 3
40 HPLOT 0,0 TO 255,0
50 HPLOT 0,0 TO 0,159
60 Y = PDL(X)
70 FOR J = 1 TO 50
80 NEXT J

R

paddle potentiometer in ohms and c
is 0.022 JlF.

The Apple II uses a simple machine
language timing loop to measure this
time interval. Although the Apple II
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Apart from one small detail,
they're exactly alike.

We know. We made both
these diskettes ourselves,
controlling every aspect of
the manufacturing process.
From the liquid polyester to
the magnetic oxides.

Then we checked them.
Inside and out. The two you
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see here lived up to 326 of the
most demanding standards
around. Standards that guaran
tee our diskettes for life. Which
we conservatively estimate
to be 200 years at the rate of
one read/write pass on every
track, every hour ofevery day.
Without losing a scrap ofdata.

So where's the problem?

•
The floppy on top flunked

standard #327. The label is
a teensy bit crooked. A minor
detail, sure. But a 3M floppy
has to be flawless.

Or it flops.

One lessthing to
worryabout:-
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Graphics
Hardware
ONE CLEAR FACf about microcomputing is this: The field has grown tremen
dously large and wide. Organizing this Graphics Hardware theme demonstrated
that fact immediately and forcibly. Our initial goal was to recruit at least one
article from each area of possible interest. But that would have produced a
haphazard array of articles that wouldn't slake any particular thirst. So we fo
cused attention on the silicon behind many of these devices.

When memory chip prices took a nosedive in 1984, many companies had
to look for. other, more profitable ways to turn sand into logic. The popular
appeal of interfaces such as the Macintosh's and the unending hunger for
more powerful CAD and CAM workstation displays led many designers to
graphics. The lack of a clear standard chip, after the first-generation NEC 7220,
was also a factor. Many companies hoped to set the next standard and
capitalize on it in a big way.

Even after we decided to focus on chips, it was soon obvious that there
were far too many developments to cover. Intel. AMD, 'Texas Instruments,
Hitachi. Silicon Compilers, and an avalanche of other firms were announcing
new, more powerful graphics controllers. Instead of repeating much of the
same coverage available elsewhere, we chose to look at some of the basic
design philosophies behind graphics silicon.

Custom graphics chips are at the heart of the new Amiga microcomputer
from Commodore that we previewed in the August BYTE. For this issue, we
went back for a talk with Jay Miner, the designer of the Amiga's custom chip set.

The new generation of computer displays based on bit maps simplifies the
graphics-control scheme and allows multiple fonts, sizes, and modifications
of characters. To handle the manipulations of such a screen, a new type of
hardware has been developed that performs RasterOp (raster operations) or
BitBlt (for bit-mapped block transfer; a name coined at Xerox PARC). John
Bennett. the president of Pacific Mountain Research (a Seattle firm that has
designed the 96016 BIt chip) describes the theoretical underpinnings and
reasons for BitBlt operations.

One surprising facet of graphics silicon is the rush to new memory architec
tures. Stefan Demetrescu, a vice president of Lasergraphics, describes the bot
tlenecks in displaying data and then explains the possible silicon solutions,
including his own novel RAM architecture.

Nippon Electric created the first graphics-controller standard with its 7220
chip. Now, NEC is trying a new tack with the J.tPD7281 processor that is not
based on the standard von Neumann computer' architecture. Instead it uses
pipelining and data-flow architecture to bring parallelism to image process
ing. Tom Jeffery of NEC describes the inner workings of this new kid on the
block.

After summarizing that slew of silicon specialties, we end on relief note:
the software that will convince a dot-matrix printer to print up to 240 dots
per inch horizontally and 216 dots per inch vertically. Mark Bridger and Mark
Goresky give the details.

What conclusion can be tied together from these various strands? The sure
answer is that there is room for a lot more coverage of graphics hardware.

-Phillip Robinson, Senior Technical Editor
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AI: The Future is
at Id HillToda~

You know artificial intelligence is the
wave of the future. Programs based
on the ideas of artificial intelligence
are being written today in COMMON
LIsp-the new LISP standard
developed by researchers from
universities and corporations
such as Carnegie Mellon, DEC,
MIT, Stanford, Symbolics
and TI. LISP allows the devel
opment of programs that are
intelligent, flexible, and even
human-like. The problem has
been that hardware needed to
run Lisp is expensive.

No longer. GOLDEN COMMON
LISP (GC Lisp) makes it possible
for you to learn and use LISP on
your personal computer. When you
use GC Lisp in combination with the
AI examples provided, you will be
able to develop such exciting appli
cations as expert systems, natural
language systems, and intelligent
interfaces to complex software.
The possibilities are endless. With
GC Lisp you can tackle problems
that you could not solve before
with ordinary number crunching
programs. You will be able to write
powerful programs that can accom
modate casual computer users who
want intelligible answers quickly.

Easy to Learn
GC Lisp makes it easy for you to learn
the technology of AI at your own
pace. Each package includes the San
Marco LISP Explorer-an interactive
software tutorial developed by
Patrick H. Winston and his associ
ciates. This BOO-frame instructional

GOLDEN COMMON Lrsp is the best selling
AI language.

system guides you through the
steps of Lisp programming and
makes the full range of LISP'S
power accessible to both novice
and experienced programmers.
The second edition of the classic
LIsp textbook by Winston and
Horn is also included.

More Power
GC LISP comes complete with the
intelligent GMACS editor (based
on EMACS), full on-line documen
tation of all GC Lisp and GMACS
functions, the Common LIsp Refer
ence Manual by Steele, and a com
prehensive user manual. In short,
GOLDEN COMMO LISP comes with
everything you need to program in
LISP. GC LIsp is the most powerful

Lisp available today on PCs; some of
its advanced features include lexical
and dynamic scoping, defstructs,
closures, stream I/O, and multiple-
value returning functions.

The Complete Solution
In addition to GC LISP, Gold Hill
offers an entire line ofdevelopment
and delivery tools designed to
increase your organization's pro
ductivity in artificial intelligence.
These include the GC LISP
Compiler, PC-to-Symbolics'·
network, HALO'· Graphics, and
training and consulting services.
Gold Hill is also proud to intro
duce GC Lisp LM (Large Memory)

-the first PC-DOS language to take
advantage of the IS-megabyte
memory capacity of the latest gen
eration of PCs (such as the IBM PC
AT). For multiple-user sites, Gold
Hill offers a Corporate License
Package which features quantity
discounts and service and support.

Order Today
For order information on Gold Hill
products please call today.

800-2GC-liSP
GC LISP requires an IBM PC, PC XT, PC
AT, or IBM-compatible with a minimum
512K and PC-DOS 2.0.

GoldHill Computers
Setting the AIStandardfor

Personal Computers.

G o L D H L
~
LeO M p u T E R s

163 Harvard Street, Cambridge, Massachusetts 02139
GOl.DE1\: COMMOr'\ LIsp anu GC LISP are trademarks ofGokl Hill Computers. The S;1t1 Marco Lisp Explorer is a trademark of San Marco Associates.

/.t.\!' is copyrighlcd by Addison \X'cslcy Publbhing Company. I nco The COMMO.\' U.\P Reference Manllal is copyrighted by Digital Equipment
Corporation. 113M PC. PC XT. PC AT, and PC DOS arc trademarks ofllllern:Hiol1al Business Machines.

Halo Cr:.tphics is a trademark of Media Cyhernetics. Symholics is :llr~ldc1llark ofSymholics, Inc.
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G·R·A·P·H·I·C·S H·A·R·D·W·A·R·E

THE AMIG~S

CUSTOM
GRAPHICS CHIPS

CONDUCTED BY PHILLIP ROBINSON

A conversation with Jay Miner,
the chips' designer

COMMODORE'S NEW AMIGA micro
computer contains a custom NMOS (negative
channel metal-oxide semiconductor) chip set
that provides many powerful graphics func
tions. The Amiga preview in the August issue
of BYTE ("The Amiga Personal Computer"
blj Gregg Williams, Ion Edwards, and Phillip
Robinson, page 83) briefly described those
chips. Uiter, we went back for more details
and talked to Bill Kolb, Amiga's director of
hardware engineering, and lay Miner, the vice
president of product development and the
designer of the chips. Miner also designed the
graphics hardware for the Atari VCS (2600),
400, and 800 personal computers.

Although the Amiga team set out to build
a general-purpose microcomputer, Kolb states
firmly, "We not only wanted graphics, we
wanted enough power to do real animated
graphics-where you're not just moving one
sprite around on the screen. We wanted to take
the next major step, and VLSI ivery-large
scale integration I was the onllj way to be that
aggressive and keep the cost within reason."

The Amiga was originally Miner's idea for
the world's most powerful game machine. But
as other people joined the team, that concep
tion changed, and features, capabilities, and
more ROM (read-only memory) were added
to the system.

Block diagrams of the three chips and of
the Amiga's overall architecture accompany
this interview (see figures I. 2, 3, and 4).

ORIGINS
BYTE: What are the names of the three
chips?
Kolb: Agnus, Denise, and Paula. All
DMA (direct memory access) chan
nels reside in Agnus. Agnus is sort of
a shortening of address generator.
Denise handles most of the video out
put. Paula's two main functions are
sound and the various I/O iinput/out
putl functions. Logically, it's one big
chip. For instance, both Denise and
Paula are dependent on Agnus for
their addresses, but they just weren't
feasible as one chip. So they were
split up functionally, but it looks like
a giant control block to an assembly
language programmer.

BYTE: When did this design start?
Miner: It really started with the begin
ning of the company. In the early days
there was more emphasis on the
video game than there was on the
personal computer. The cost targets
were for a much lower-priced ma-

chine. We were thinking in terms of
$300 or less at the beginning.

At that time we planned to use the
68000 chip, and we didn't expect to
have much memory or a built-in disk.
The low-cost game machine might not
even have a keyboard, but it would
have high resolution, a 68000 chip,
and superior graphics. Then as time
went on, it grew and grew. The in
dividual chips grew, too. The software
people talked us into putting in things
like hardware line-draw and hardware
area-fill.

BYTE: So even at the beginning you were
picturing custom chips for the graphics?
Miner: Oh, yes. I did the chip set that
was in the Atari 400 and 800 and in
the original Atari VCS machine. I had
a good appreciation for the power of
custom graphics chips. We didn't have
nearly the extent of the circuitry that's
on the chips now. We had visions of
a fairly crude form of blitter, nothing

(continued)

Phillip Robinson is a senior technical editor
for BYTE. He can be contacted at McGraw
Hill, 1000 Elwell Court, Palo Alto, CA
94303.
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as sophisticated as the three-input.
generalized blitter we have now.

THE SIMMER
BYTE: Tell us about the blilter.
Miner: I like to call it a bimmer because
that stands for bit-mapped image ma
nipulator. The term blitter is left over
from literature referring to block
transfer. This machine does block
transfer, but it does much more
because it has three inputs, and those
three inputs can be combined in
many different ways.

The logic operations that can be
performed are complete. If you think
of three variables, you can perform
256 logic operations on them. The
bimmer is intended to be a non-real
time machine that transforms images
from one location to another or back.
Its main distinguishing features are
the logic functions on all four inputs

and the capability of barrel shifting,
so you can move an image on any
pixel boundaries. Only two of the
sources have barrel-shift capability.
Also, the bimmer can do "modulos:'
which means that if you're looking at
a large image in bit-mapped memory.
the bimmer can operate on a small
portion of that image. When it gets to
the end of that small portion, you add
a modulo to the address to jump it
to the next line. That's true of the en
tire display cirCUitry; all of the bit
planes have the same feature, so you
can display a small image out of a
larger image.

BYTE: We're prettlj familiar with the Atari
800 and the chips there. To do horiwntal and
vertical scrolling Ijou had to reset the pointer
to a new bljte.
Miner: You could only move one byte
before you had to reinitialize things

in memory. Here you can do the same
thing, but you can also be displaying
a portion of an actually larger
memory. You've got both ways you
can go here. The engine that puts the
bit planes up on the screen also has
modulo capability, so the address at
the end of one line doesn't neces
sarily have to be one less than the ad
dress of the beginning of the next line.
It can be many less. Simply by chang
ing the beginning pointer of the en
tire screen, you can move the image
through memory. You give it a start
ing address, which is the address of
the point at the top left of the screen.
You give it a length and a modulo
value.

BYTE: That would be the whole width?
Miner: Right. Well. it would be the dif
ference between what you're showing

(continued)
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and the whole width. There's the
capability of six bit planes in this
thing. The bit planes can be grouped
into two playfields, and each playfield
has its own modulo and its own hori
zontal-scroll register, the same type of
horizontal scrolling as in the Atari
800. We thought several times about
giving each bit plane its own modulo,
but I couldn't think of any display that
would really make good use of that.
and the extra hardware didn't seem
worth it. All the pointers, modulos,
backups, and the l8-bit adder that
makes them work-by doing both the
incrementing and the modulo
jumps-are on Agnus, as is all the con
trol logic that sets the priority for
which one of those DMA channels
gets on the bus at which time.

AGNUS PRIORITY-CONTROL
LOGIC-DMA
Miner: The line coming from Agnus's
priority-control-logic block should
really be labeled DBR. which stands
for data-bus request. But it's really not
a request. it's a demand, because
Agnus always has control.

BYTE: How do you determine who has
priority?
Miner: The whole priority structure is
really interesting. There are a lot of
things that have individual time slots
that occur, for example, during hori
zontal blanking. All of the sprite data
transfer takes place during horizontal
blanking, and it's assigned definite
time slots. Each sprite has its own
time slot. so it can't interfere with the
transfer of the other sprites.

BYTE: So after each horizontal sync, there
are set chunks of time?
Miner: There are set chunks of time
for these data transfers, which include
the sprites; the audio, which has some
time slots there Ifour audio channelsJ;
the disk, the refresh-all of these
things are assigned. And the display
itself, of course, is out here in the
display time, so in a sense it also has
fixed time slots; it can never compete
with these other things. This is all
highest. top-level priority. They don't
compete with each other because
they're always independent. You
could have them all at the same priori-

ty level without worrying about it.
And the stuff at the top priority is the
display stuff and data transfer that
goes in fixed time slots during hori
zontal blanking.

The three other things that we have
to worry about are the coprocessor,
the bimmer. and the main CPU Icen
tral processing unitl. That's the way it
goes, in that order. The coprocessor
is the next most important. It's a real
time coprocessor that's used fre
quently as a real-time engine to syn
chronize with the beam for various
things like display and audio. It gets
any cycles that are empty that it can
use, but in order to not make it a hog,
it's an every-other-cycle machine at
the most. It's looking for empty cycles.
If it finds one, it will use it. but it won't
use two in a row.

BYTE: In the top priority, there are no empty
spaces?
Miner: Oh, there are some empty
spaces, especially in low resolution.
At low resolution, the display portion
has empty spaces, another key feature

(continued)
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Figure 2: A block diagram of the Denise chip
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of the machine. Our normal resolu
tion, what we consider normal low
resolution- 320 dots across the
screen-leaves 50 percent empty slots
during the display.

BYTE: It puts out a dot and then it has a
little time?
Miner: No, putting out dots is con
tinuous. I'm talking about memory
fetches to support those dots, which
have every other cycle empty.

BYTE: And theres enough time to switch over
and let somebody else use that memory cycle
and then switch back?
Miner: Oh, yes. An empty cycle is up
for grabs, always. And during hori
zontal blanking, to maintain that con
cept. we have every other time slot as
signed to a sprite or an audio refresh.
That means that during horizontal
blanking, 50 percent of the memory
cycles are empty. So looking at the
whole time, approximately 50 percent
of the cycles are empty. The reason
we did this is because the 68000 CPU

can use the bus efficiently only 50
percent of the time.

BYTE: Why is that?
Miner: Because of the way it's made
internally. It has to fetch an instruc
tion, which is a memory cycle, decode
that instruction, and do some opera
tion like storing data. The way it's set
up, the length of time-the number of
clock ticks it takes to decode the
instruction-is almost equal to the
length of time it spends on the bus.
So at the lowest resolution-320 dots
across the screen-we match the pro
cessor, and the processor thinks it's
got an empty bus because it inter
leaves right in between those display
cycles. This is something that is
unique to this machine. And the pro
cessor is as happy as a clam; it thinks
it's got full bus access.

If we go from 320 dots up to 640
dots, then that fills in the display time.
But what I just said is still true during
horizontal blanking. The microproces
sor has the bus all the time that

Agnus lets it. The coprocessor is an
every-other-cycle machine. It goes
along using time slots as it can, based
on those rules.

The bimmer. however, is a real hog.
If a time slot is available, the bimmer
will use it. especially when it's in
what's called the nasty mode. Now
there is a mode where you can tell the
bimmer, "Hey, don't be so nasty, don't
take so many cycles, leave some for
the main microprocessor in case
there's an interrupt." Because if the
bimmer gets to operating heavily, it's
operating on a large area of screen in
a non-real-time way; churning mem
ory up, it can hog a lot of bus cycles.
Of course, it's the right arm of the
main microprocessor, so it's doing
things that the main micro would have
to do otherwise, in terms of graphics
manipulation. Still. if you want to be
at all responsive to interrupts-and in
a multitasking machine like this, you
have to be responsive to interrupts
you've got to have a mode where the

(continued)

LEFT
AUDIO
OUTPUT

RIGHT
AUDIO
OUTPUT

DISK
OUT IN

UART
IN OUT

POT
PORTS

/ '\ /[' ,,\ '\ ,I ,,\

• -
DMAL
TO AGNUS DMA

• REG.
LOGIC - o TO A o TO A

DATA PRE BUFFERS
CONY. CONY.

SEP COMP
REC TRN LATCHES

08 J 283 ( BIDIRECTIONAL)

'-- AUDIO AUDIO - DISK UART POT
CONTROL CONTROL CONTROL CONTROL CONTROL

r- COUNTERS COUNTERS - LOGIC - LOGIC COUNTERS
RUPT- INT.
CODE_ CONTROL DATA DATA DATA DATA DATA
8000_ LOGIC REGISTERS REGISTERS REGISTERS REGISTERS REGISTERS

rn

-1- ~ 1- ~ 1
w

EXT.- - 0

INT. 0

~
u

RUPT- STATUS - w
PUTS_ REGISTERS

0

w

.e ~Sl CD
0

~
,.-- ex:

ex: f-
w \,;,: rs' '. " ,',\

rn
"- ',' ' l!>"-:::> z
CD :;

'--- ~

-• ex:
w

ft"- ADDRESS
"-
:::>
CD PAULA-

INTER
10

TO 6

INTER
IN

Figure 3: A block diagram of the Paula chip.
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bimmer once in a while takes a pause
and says, "Okay, microprocessor, here,
I'll give you a couple of time slots:'

SPRITES
BYTE: We're curious about the sprite
hardware.
Miner: Unlike the Atari 400 and 800,
we do not have "players':""'sprites with
a vertical bit map. The idea was to
save vertical registers and vertical
comparisons in hardware and put
them into the software by requiring
the programmer to reposition the
image in the vertical bit map.

BYTE: That was a direct outgrowth of the
way you did the players in the Atari 2600,

.where they were only one line long and one
bit wide. You had to redefine them on the fly
for each video line. A logical extension would
be to make that two-dimensional.
Miner: It wasn't that so much. You
see, the 2600 had no bit map at all
except in ROM, where there were
some bit maps of sprite images. All
of the stuff was created on the fly. I
was really tight on register space-the
design rules were big-we were trying
to save as much hardware as we could

and put functions into software. So we
came up with the idea that if we didn't
have any vertical comparators at aiL
and no vertical position registers, then
what we would end up with is a sprite
that is not a real sprite in both direc
tions, but only in the horizontal direc
tion. In the vertical direction it's a bit
map. That was the concept that we
patented in the Atari machine. We
don't have that here at all. We've got
a general-purpose sprite both hori
zontally and vertically-a classical
sprite concept with a vertical start
position and a vertical stop position.

BYTE: The sprite is 16 bits wide, but it can
have any height?
Miner: It can be any height because
it can have any start and stop posi
tion, but its height is not related to the
bit-map image like it is in the Atari 400
and 800. Its height is related to the
line count given by a start-control
register and a stop-control register.
There are eight sprite engines. Each
one is 2 bits deep (which allows for
four colors per sprite) and 16 bits
wide at low resolution (at the 320-dot
horizontal rate).

BYTE: What choices do you have for the four
colors? Is there a separate color table for each
sprite?
Miner: There's a separate color table,
but not for each sprite. There's some
sharing that has to go on. We've got
only 32 color registers, and those
have to be shared between the play
fields and the sprites. Sometimes the
playfield uses 16 of the colors and the
sprites have the other 16. Sometimes
some of them are shared, depending
on how many colors you're trying to
show on the playfield. Those eight
sprites can be combined to make four
sprites that are 4 bits deep with 16
colors each. The total sprite bit resolu
tion, however. does not go down to
as fine as the high-resolution playfield

BYTE: How do you get more than eight
sprites?
Miner: You can reuse the sprite
engines any time you want.

BYTE: You mean you just have to reset them
between frames?
Miner: You reset them horizontally or
vertically. Once you finish using one

(continued)
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vertically. you have to wait one line
time before you can use the same
engine again vertically. You can use
the same engine over and over again
on a horizontal line if you can get
enough microprocessor or copro
cessor time to go in there and rewrite
the registers.

DIGITAL RGB, ANALOG
RGB, AND NTSC
BYTE: When you put out RGB Ired-green
bluei data, how does it come out?
Miner: It comes out as 4 bits, 4 bits,
and 4 bits.

BYTE: And that's how RGB monitors nor
mally take their information?
Miner: Off chip it goes into a ladder.
There are three groups of 4 bits com
ing right out of the 32 color registers,
and then there's a four-resistor ladder
on each one of those that converts it
into three analog values. That's what
goes to the monitors.

BYTE: Then the values of that analog
data-which you've changed from the digital
data-determine how strong each of the RGB
guns is when it's firing at a particular
point?
Miner: Yes, on the so-called analog
RGB. There are two kinds of RGB:
digital and analog. This is important
to stress because IBM talks about 16
colors, but what IBM really means is
two shades of eight colors, and those
two shades are always the same color.
There's no way to change them. That's
what's called digital RGB, or RGBi. It's
got red on and off, it's got green on
and off, it's got blue on and off, and
it's got an intensity level that deter
mines brightness or darkness for each
one of those. It's a four-wire control.
but it's completely digital. We put that
out too, in order to be compatible, but
we also put out the analog RGB, which
has 4 bits, 4 bits, and 4 bits, into lad
ders, so you get 16 values of red, 16
values of green, and 16 values of blue.
It's equivalent to 212 total colors and
luminances.

BYTE: So on the analog output. you could
have any number of bits that you wanted?
You could put out 10 bits on each line?
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Miner: Yes, if you had big enough
registers. In fact. that's probably one
of the things we'll be expanding in the
future chip set.

BYTE: Why did you choose 4 bits in the first
place?
Miner: Originally, this wasn't going to
be RGB; it was going to follow the
NTSC INational 'Television System
Committeei standard. NTSC works on
intensity, hue, and saturation. Color
and luminance. YIO is what they call
it. The Y is the intensity, and the / and
the 0 define a vector that determines
the saturation. Having 4 bits of each
was about the best we could tackle in
terms of having on-chip ladders that
would take the 4 bits for each one of
these and convert them into an actual
phase angle.

BYTE: So that ladder is on Denise?
Miner: No, it was when we had the
YIO; when we were emphasizing
NTSC we had a ladder on board.
Then we deemphasized it. We found
a Motorola chip that did a good job
of converting RGB into NTSC. We
needed the extra room on the Denise
chip for extra resolution on the color
registers, so we dropped the YIO
NTSC completely. But we've still stuck
with the 4, 4, 4 bits. Also, you've got
a real pin limitation on a chip like this.
We tried to keep the chip simple and
low-cost to manufacture, and on-chip
ladders take up a lot of area. They're
notoriously inaccurate, and you can
buy I percent resistors external for a
penny apiece.

BYTE: Is there still NTSC output from the
Amiga?
Miner: In the box there is, yes. But not
in the chips

BIT PLANES
BYTE: Explain the bit planes to me a little
better. You've got ones and zeros in memory
and you overlay them; you look at a group
of them simultaneously to determine what the
color is of something that's actually on the
screen. Do you have an address for the begin
ning of each bit-plane area?
Miner: Yes. The concept of bit planes
is very deeply ingrained in this archi-

tecture. There are really two conflict
ing display concepts here. One is pixel
addressing; the other is bit-plane ad
dressing. We've chosen bit-plane. One
reason for our decision is that we
wanted to do a very efficient area-fill.

BYTE: You mean filling in a particular zone
on the screen?
Miner: Yes, and that's done quite well
and efficiently with bit-plane address
ing on a single bit-plane basis. We
wanted to have a lot of variety in the
number of bit planes that you can
specify. We wanted to have our two
separate playfields-each one with a
controllable number of bit planes in
it. We didn't want to waste a lot of
data transfers if we had fewer bit
planes than others did. So we decided
not to transfer data on a pixel basis,
which wastes a lot of transfer time if
you don't use all of your pixels or all
the bits within a pixel. Even if you
don't use them aiL you still have to ad
dress them, and it still takes a memory
cycle. When you're bit-plane-oriented,
if you've got only two bit planes in
stead of eight. since you're moving
data out of a single bit plane only, it
doesn't matter because you're using
all the bits that come across. That was
really why it came about: to increase
the efficiency of data transfers and the
sprite transfers for different numbers
of bit planes and different organiza
tions.

BYTE: When the bimmer is operating on its
three sources and sending to its destination,
is it operating on pieces of bit planes?
Miner: It's always operating on only
one bit plane at a time. If you want
to do a picture with multiple bit
planes, you just do the same routine
and point it to where that other bit
plane is located.

BYTE: But it can't take a chunk and move
it from bit plane number lover to bit plane
number 2?
Miner: It could, sure. But that isn't
normally the way it's done. Usually
you define the bit planes, and you
operate on them as though they were
images one behind the other.

(continued)
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Fasler CAD Input

BYTE: Well, in memory then, because mem
ory is just stretched out.

~ DIGI·PAD and Micro DIGI-PAD are registered
trademarks of GTeO Corporation.

TMAutoCAD is a trademark of Autodesk Inc.
n-lCADPLAN is a trademark of Personal CAD

Systems, Inc.

filled, so you simultaneously convert
them all from parallel to serial and
start squirting them out. While they're
squirting out. the parallel's being
reloaded to get ready for the next
squirt-out. As they come out. you're
looking at them as though they were
a pixel. at a single instant in time.

BYTE: Even across words?
Miner: Yes. The barrel shifter allows
you to do that here. As the data is
transferred from source to destina
tion, you can move it by an arbitrary
number of pixels

BYTE: How does barrel shifting fit in?
Miner: The bimmer's barrel-shift capa
bility lets you move images on pixel
boundaries. If it weren't for the barrel
shifter, the bit-plane concept wouldn't
work at all. When you're doing pixel
addressing, since each pixel has its
own address, to move stuff by one
pixel all you have to do is increment
the address by 1. There's no problem
in moving stuff-using pixel address
ing-on arbitrary pixel boundaries. But
when you're using bit-plane techniques
like we are, where each word repre
sents a whole bunch of pixels from
one bit plane. then to move that image
within a word, within a single pixel
boundary, you've got to shift it by an
arbitrary number from 0 to 15.

SCROLLING
BYTE: Could you explain the scrolling
process?
Miner: The bit planes need the hori
zontal-sync-counter output bits
because they have to fetch over and
over again across the line. Also, they
need to do scrolling The bit planes
have a delay capability called horizon
tal scrolling built into them. This hard
ware scrolling actually delays the
fetching of data so that it shows later
on the screen. To do that. it's got to
have a counter that causes 0 to 15 bits
of delay.

What shows on the screen is the
size of the screen display. The picture
in memory can be quite a bit larger
than that. and it can have multiple bit
planes. There are two ways to change

(continued)

Miner: Memory is contiguous, right.
So the bit planes are really located
separately in memory. but since
they're fetched by the bit-plane DMA
channel. a word at a time from each
bit plane, they're placed into these
holding registers in Denise. Then
when bit plane number I C0mes
along, they know they've all been

The digitizer surpasses all
other input devices for tracing and
pointing and menuing. GTCO
digitizers use patented electromag
netic technology for years of silent,
maintenance-free operation.

Ask your dealer about the
GTCO DIGI-PAD.

BYTE: This screen that you have that's look
ing at a section of the large image is actually
looking at the bit planes stacked on top of each
other?
Miner: No, the bit planes are never
really stacked.

The GTCO DIGI-PAD is a fast trac
ing device, a function the mouse
can't perform at all. It's an absolute
screen pointing device for direct
cursor control. It can also provide
direct, simple menu selection. The
GTCO DIGI-PAD is a digitizer
tablet in sizes including 12"x 12",
ll"x 17", 20"x20", 24"x36", 36"x
48" and 42"x 60 ".

The DIGI-PAD is easily interfaced
to PCs and is compatible with most
PC/CAD software, such as AutoCAD™
and CADPLAN™.
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neous occurrence of objects. Sprites
are on the 16 lines out of the sprite
serialize block, and bit planes are on
the six lines out of the bit-plane
serialize block. Any simultaneous,
real-time occurrence of more than
one object at the collision-detection
logic will be detected and stored in a
latch in the collision-storage register.
The program or the programmer can
read this back out any time.

BYTE: How do you know when there's an
object here if there's always some sort of data
on the line? if this line is low, then do you
assume that it's not data?
Miner: Right. Zero is always nothing.
Zero is transparency.

BYTE: With 128 virtual sprites as a pos
sibility and the various bit planes, it seems
like you'd have an enormous number of things
for the collision-control register to keep track of.
Miner: Well. the collision-control
register doesn't keep track of those
virtual sprites. It only keeps track of
real sprite-engine collisions. For real
sprites, you use the collision-control
register every vertical-blank time, and
if a sprite collided during the previous
frame, then you know that a collision
occurred. _

BYTE: But collision is more complicated than
just "There are two things here:'
Miner: Collision control is quite com
plex. We've got an ability in this
machine that I've never seen in any
other machine before. Take a four-bit
plane playfield Here's a sprite com
ing along. It can collide with that
playfield by virtue of hitting any of
those planes. This whole architecture
is bit-plane-oriented rather than pixel
oriented. I can collide with any bit
plane or mask any bit plane from the
collision. Or I can actually invert the
polarity of the bit plane with which I'll
collide. The collision-control register
decides which bit planes get looked
at by the collision monitor and with
what polarity. You can' be very picky
about what kinds of playfield the
sprites collide with. By using all bit
planes and getting the right polarity.
you could have a collision with any in
dividual color.

-=C.O.D. ADD $2.00

SUPPlY ORDERS
$25.00 MIN.

PAINT RIIBONS
PRICES PER DOZEN RIBBONS
Epson MX 80 Iow as S3.49

Epson MX 100 . . . . . .. low as 4.99

Diablo low as 3.49

Imagewriter low as 3.99

ALL ABOVE AVAILABLE IN COLOR
AS WELLI WE STOCK RIBBONS FOR
ALL MAJOR BRAND PRINTERSIII
CALL TODAYII

COLLISION DETECTION
BYTE: What about the information feeding
over to the bit-plane controls and the whole
interaction of bit planes and sprites? Collision
detection has nothing to do with what shows:
it just tells you when something has happened,
right?
Miner: Exactly Collision detection is
looking in real time at the simulta-

CALL FOA VOLUME DISCOUNTSIII

TeleMedia
780 Trimble Road. Suite 608. Son Jose. California 95131
800/437-0900 • 800/43So9700 in CA
P.O.'s accepted from Institutional. Educational & Goverrwnent Accounts.
Dealer ood Distributor Calls ae Welcome.

PRINT WHEELS
Diablo Iow as S5.45
Qume low as 5.45
Wang low as 6.45
Royal low as 14.50
Nakajima low as 13.95
IBM Displaywriter low as 15. 95
Aicoh . . . . . . . . . . . . . . . . .. low as 24.95
Silver Reed .. .. .. .. .. ... low as 12.95
ALL TYPES & STYLES
IN STOCK.

BULK DISKEnES
JANUS 69~ffi~
FROM,. SS/DD 100 LOT

VERBATIM 85~EA~ $105EACH j,
FROM .. SS;DD 100 LOT DS;DD . 100 LOT"'

SENTINEL 75~ffi~ 85~EACH
FROM .. SS;DD 100 LOT DS;DD .. 100 LOT

OTHER MAJOR MANUFACTURERS AVAILABLE, CALL..
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COLOR DISK rn for Macintosh & HP.. •• •• • . • . . . . . . . . . 100 LOT

SS/DD .... 89~~~HLOT ~ Verbatim.j
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~~~~oo.~~~s $1295
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We sO\le educational, business and
institutional buyers hunckeds or even thousands of

doilars on their computer supply needs.
HOW ABOUT YOU?

We deal only in first quality, guaranteed products 
oil in stock for immediate shipmentil

USE US•••
TO SAVE A BUNDLEII

what shows on the screen. One is to
horizontally scroll smoothly 0 to 15
bits within a word. The other is to
change the pointer a whole word
value. So you can relocate the thing
just by changing the pointer If you
come to the edge of the big picture,
then you've got to do something in
the software-block moves and so on.
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Look atwhat we're pluggingno~
Plug-in Teacs.
We offer a full line ofPC compatible components to increase your floppy

storage, to add Winchester drives, or to include a streaming cassette back-up.
Our FD-55 Series, half-height, low power, 5JA-inch floppy disk drives are

the world-wide standard of excellence with over 3 million in service to date.
Aquick and easy way to double your capaci~

Our MT-2st Kit is all you need to plug-in a streaming cassette back-up
system.With 90 ips performance, you can store up to 20 megabytes ofback
up incredibly quick.

Our PS-5250 subsystem is a completely self-contained,
self-powered add-on that includes a 20 me ab t :::~~~=

Winchester drive and a 20 megabyte
streaming cassette back-up.

With Teac, adding on more
storage capacity is an
open and shut case.
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RASTER
OPERATIONS

BY JOHN BENNETT

Integrating text and graphics
in high..performance systems'

IN RECENT YEARS memory prices
have fallen to the point that it is eco
nomical to represent text and graph
ics using a bit map. A bit map
represents a two-dimensional image
by dividing it into a rectangular matrix
of pixels. each represented by a fixed
number of bits. The pixels are normal
ly displayed by a raster technique; in
formation is fed to the screen as a
series of horizontal lines (as in televi
sion images).

All bit maps must have at least one
bit per pixel assigned to convey col
or information. Additional bits may be
used for more color information or to
convey intensity. depth. priority. and
a broad range of other application
dependent information.

Because of their flexibility and
decreasing cost. raster displays have
gained broad popularity. Systems that
use more than one bit per pixel are
somewhat more complex but are not
substantially different in principle than
those that use a single bit.

Decreasing memory prices and in
creasing user demand for display
quality have also caused an increase
in the resolution of raster displays.
This increased resolution has placed
significant demands on display hard-

ware. We will examine the origin of
these demands and a few cost
effective techniques for meeting
them.

RASTER DISPLAY HARDWARE
A basic raster display system is shown
in figure I. The heart of this system
is the frame buffer. a block of memory
with storage assigned to each pixel of
the displayed image. This memory is
accessed by the sweeper and the grapn-'
ics processor. The sweeper accesses the
frame buffer periodically to obtain the
data necessary to update the display
device. The most common raster
display device is the cathode-ray tube
(CRT). Other examples include bit
mapped impact printers and laser
printers.

Since the horizontal and vertical
timing of a raster display system is
usually fixed. the sweeper must pro
vide new data at precise intervals. For
this reason. the sweeper is given
priority access to the frame buffer. On
a high-resolution system. this decision
can have a significant impact on per
formance. Consider a 1024-pixel by
1024-pixel display that is refreshed by
the sweeper at 60 frames per second.
The sweeper must obtain 62.9 million

pixels per second from the frame
buffer!

The graphics processor also ac
cesses the frame buffer. either to read
its current contents or to write new in
formation. The graphics processor
must synchronize its requests for ac
cess to the frame buffer with the
sweeper's requests so that it does not
interfere with sweeper access.

Failure to perform this synchroniza
tion results in corruption of the dis
played image during graphics-pro
cessor access to the frame buffer.
Since the sweeper must always access
the frame buffer. that portion of the
frame buffer's bandwidth not used by
the sweeper is the time allotted to the
graphics processor to manipulate
graphic data to be displayed. With
conventional memory components.
this percentage approaches zero as
display resolution increases much
beyond 1024 by 1024 pixels. Later we
will look at a new memory compo-

(continued)

Jonn Bennett. a computer systems arcnitect.
is president of Pacific Mountain Researcn Inc.
He is a pn.D. candidate in computer science
at tne University of Wasnington. He can be
contacted at Pacific Mountain Researcn Inc..
8026 35 tn Ave. NE. Seattle. WA 98115.
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nent called a video RAM (random
access read/write memory) that allows
the practical construction of much
higher-resolution displays without
severely affecting the percentage of
time available for graphics-processor
update of the frame buffer.

Raster displays are not a panacea
for all graphics applications. Line
drawing and point-plotting display
systems also serve in several applica
tion areas. What is perhaps unique
about raster display systems is their
ability to effectively emulate other
technologies. This ability. coupled
with the relative simplicity of raster
based systems, makes them an attrac
tive choice for many graphics appli
cations.

USING RASTER DISPLAYS
Raster displays are used to display
and manipulate graphic images and
text. Although text is conceptually just
another form of graphic data, in prac
tice it is often convenient (and more
efficient) to treat text as a distinct
entity.

Nontext graphic images are com
posed of one or more primitive ele
ments. The most common primitive
element is the point. A point is a pix
el that is displayed with some color
and/or intensity. Points are used to
compose lines and curves. Lines are
used to compose polylines and
polygons (open or closed sequences
of lines). Curves may be simple (e.g ..
a circle) or complex (e.g., a parametric
cubic surface).

Lines and curves need not be only

RASTER OPERATIONS

a single pixel in width; they may be
of arbitrary width. Lines and curves
may also be textured. A textured line
or curve is created by replacing each
pixel with a bit map Bit maps are
themselves primitive graphic ele
ments. Figure 2 shows textured lines
created using a bit map composed of
a circle.

Bit maps may be much more com
plex-for example, a LANDSAT (earth
reconnaissance satellite) image.
Closed regions created with other
primitive elements may be filled with
a solid color or with a pattern. The
pattern is simply another bit map By
combining these primitive elements,
virtually any image can be created.

Because text occurs so frequently,
it is usually treated as a special graph
ic element. A character of text may in
reality be just a rectangular bit map
of some size. Characters may also be
created from lines (called stroke charac
ters). Examples of stroke characters are
character strings displayed on pen
plotters or vector displays

Raster displays customarily use bit
mapped character strings. Characters
are stored in a font. A font is a set of
bit maps of the letters of the alphabet
and any other special characters that
may be displayed These bit maps are
usually densely packed in a safe area
of the address space, such as in ROM
(read-only memory).

The characters that make up a font
are generated within a rectangular bit
map sometimes called a cell. Within
a particular font. cell sizes may be
fixed or variable. If all cells have the

same width, the font is said to be
monospace. If cell widths vary according
to the character being displayed, the
font is said to be proportionally spaced
Strings built from proportionally
spaced fonts have characters starting
at "arbitrary" pixel boundaries along
a line of text.

Monospace fonts usually have char
acters aligned at "specific" pixel inter
vals along the line. If the character
cells are word-aligned within the
raster (for example, they might corre
spond to byte boundaries within the
frame buffer). we have the simplest
(and least flexible) mechanism for text
display.

INTEGRATING TEXT
AND GRAPHICS
Many applications require text and
graphics to be displayed simulta
neously. Bit maps are a natural choice
for this environment. Even the lowest
priced personal computers now pro
vide bit-mapped displays and some
level of support for interactive graphic
editing. High-quality document
preparation systems often have high
resolution displays emulating photo
typesetters and laser printers for
"what you see is what you get" docu
ment preparation.

With the exception of single-pixel
width lines, nearly all graphics
primitives involve the display, manip
ulation, and combination of bit maps.
One of the most popular and com
plete tools for manipulating bit maps
is the BitBlt operation (pronounced

(continued)
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Figure I: Basic raster display system.
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Figure 2: Some textured lines.
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CALL roLL FREE ~21-1269 EXCEPT nUnois, Alaska

~U~K.~erK ."ne 6557 N Lmcolo Ave Ch,cago It. 60645
~ ~ . I ~ 4 "[312) 631 7800 :3121677 7660

85. OC100A $ 14.00 /!fT. DC3OOXL $ 21.00 89. DC600A $ 23.50
86. DC300A 18.00 88. DC300XLJP 22.00 90. DC1000 15.00

Coli fo, Quantity pricing for 10 cartridges or mo,..

(continued)

BITBLT FUNCTIONS
BitBlt performs the following opera
tion: An arbitrarily aligned rectangular
region of a destination bit map is re
placed on a pixel-by-pixel basis with
one of the 256 Boolean functions of
three variables-the previous contents
of the destination bit map. the corre
sponding pixel from an arbitrarily
aligned rectangular region of a source
bit map. and the corresponding bit
from a halftone bit map. The halftone
bit map is typically a 16- by 16-pixel
array interpreted as one tile of a pat
tern covering the entire destination bit
map. Examples of typical functions
are shown below.

• Clear all pixels to 0
• Set all pixels to 1

fonts. scrolling. window management.
and highlighting. Successive applica
tions of BitBIt can perform operations
such as scaling. area fill. rotation by
multiples of 90 degrees. and textured
line draWing.

Bit maps are usually stored in
physical memory in what is called
raster order. Assuming that the unit of
storage is a 16-bit word and that there
is one bit of information per pixel. the
leftmost 16 bits of the top row of the
bit map would be stored in the first
word, followed by zero or more words
containing the remainder of that row.
followed by zero or more additional
words containing subsequent rows
from top to bottom. The order of
pixels within words is dependent on
the systems' particular hardware and
software implementation.

The left and right edges of bit maps
may fall on arbitrary pixel boundaries.
Arbitrary pixel boundaries imply ar
bitrary bit positions within the under
lying physical memory. One of the
most useful properties of BitBlt is its
ability to mask the details of source
to-destination bit-map alignment from
the user. All direct handling of bit
maps and the word boundaries in
herent in them is encapsulated by the
BitBlt operation. The user specifies
desired operations with dimensions
given in pixels.

37. Novation 490603-1
As above Inc. MS-DOS Software .. 490

38. HlIY"s 1200B
Internal modem w/software .359

39. AT&T 4000
300/1200 Ext. Modem ..... 335
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'12 ht. DSDD Disk Dnve ..... 90

TOSHIBA
20. Toshiba P341 .....•....CALL
21. TOShiba P351 CALL
22. Toshiba P1340 CALL

EPSON
FX 85

and Robert F. Sproull first coined the
term "Raster-OP" in Principles of Interac
tive Computer Graphics (McGraw-HilI.
1979) BitBit is an integral part of the
user interface of the Smalltalk-80 sys
tem. also developed at Xerox PARe.

BitBlt is general enough to perform
a wide variety of graphics operations.
including text display using arbitrary

3M DATA CARTRIDGES

DISKETTES
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Here are 87 reasons to
buy at Elek·Tek, not to
mention the fastest
delivery anywhere.

bit-blit). also known as RasterOp.
BitBlt is a general-purpose abstract
procedure for copying. moving. and
combining portions of bit maps. BitBlt
got its name from an instruction called
Bit-Boundary Block Transfer on the
Alto personal computer developed by
the Xerox Palo Alto Research Center
in the early 1970s. William Newman
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• Invert destination
• Erase (clear where source = 1)
• Copy inverse of source
• XOR (invert destination where
source = 1)
• Copy source
• Copy halftone
• Paint halftone (source = "brush:'
halftone = "paint")
• Paint (source OR destination)

With the exception of single-pixel
width vectors and arcs. BitBlt provides
a natural and powerful tool for manip
ulating text and graphics. Although
BitBit can be performed one pixel at
a time. such an implementation would
be quite slow. It is therefore highly
desirable to devise a means of per
forming the BitBlt operation on multi
ple pixels simultaneously. We will ex
amine this and other techniques for
improving the performance of BitBlt
in the next section.

IMPROVING PERFORMANCE
Increases in resolution and capability
in a raster display system place the
sweeper and graphics processor in
conflict for frame-buffer access. Since
sweeper bandwidth requirements are
usually inflexible. two alternatives ex
ist for reducing this conflict: Allow the
sweeper to obtain more pixels per
frame-buffer cycle. or provide a
means to dual-port the frame buffer.
enabling concurrent sweeper and
graphics-processor access.

The first alternative requires increas
ing the width of the data path be
tween the frame buffer and the
sweeper. This approach is usually
practical only for widths up to 64 bits.
where component cost and layout
considerations tend to make further
increases infeasible. Because of this
limitation. increasing data-path width
can provide only a four- to eightfold
improvement in bandwidth.

Further improvements require dual
porting the frame buffer. Since stan
dard memory devices are single
ported. special hardware is required.

VIDEO RAMs
Recently. 1exas Instruments. NEe. and
AMD have announced products that

can dual-port the frame buffer. These
so-called video RAMs consist of a
conventional memory element and a
large shift register. The shift register
is loaded with a number of bits (on
the order of 256) with a single mem
ory cycle. These bits can then be
shifted out independently of other ac
cess to the memory element. Video
RAMs have other capabilities that
may also be useful in graphics
applications-for example, shifting in
data to the shift register and copying
the register to the memory element
with one memory cycle.

In a frame buffer constructed from
video RAMs, the graphics processor
accesses the frame buffer in the usual .
manner. The sweeper, however. needs
to access the memory only from time
to time when the shift register re
quires new data. When video RAMs
are employed in a system with a wide
data path to the sweeper, extremely
high data rates are possible.

Put in simple terms, a 2K by 2K
60-Hz noninterlaced display is nearly
impossible to attain with conventional
memory devices. With the use of
video RAMs, it is a comparatively
easy task.

A VLSI SOWTION
When we reduce sweeper demand on
frame-buffer bandwidth. the graphics
processor is potentially able to access
the frame buffer at a higher rate. This
will not be the case. however. if the
graphics processor is compute
bound. which is to say it is over
whelmed attempting to perform the
computation necessary to generate
the graphic elements of interest. In
this case the raw performance of the
graphics processor must be improved
before the benefits of higher band
width can be exploited.

As an example, consider BitBlt.
Because BitBlt is a powerful abstrac
tion, it is difficult to implement effi
ciently. Microcoded implementations
have proved successful. Other com
binations of hardware and software
have met with varying success.

Since BitBlt is a repetitive process.
an obvious mechanism for improving

(continued)
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the performance of BitBlt is to op
timize the inner loop. Within the in
ner loop. the following actions occur:

I. Data from a region in the source bit
map is shifted and aligned to produce
words of source pixels aligned with
destination words. This is necessary
since. in general. word boundaries of
the source bit map will not line up
with word boundaries in the destina
tion bit map. Two words of the source
bit map may be required.
2. Source. destination. and halftone
values are combined according to the
specified function. Recall that the
function can be any of the 256 pos
sible functions of three Boolean
variables.
3. Destination modifications are
clipped so that only pixels within the
designated destination region are af
fected. The left and right boundaries
of this region will not usually fall on
word boundaries.

After studying several techniques

for improving performance of BitBIt.
we decided that a hardware ac
celerator for the inner loop was the
most cost-effective solution. We first
built an MSI (medium-scale integra
tion) TTL (transistor-transistor logic)
version of the accelerator to demon
strate the validity of our ideas. En
couraged by excellent results. we de
veloped a full custom CMOS (comple
mentary metal-oxide semiconductor)
VLSI (very-large-scale integration)
device that embodied what we
learned from the TTL version. Some
key design criteria of the device were:

• The device should function as a
general-purpose data path so as not
to constrain the user to a particular
microprocessor family or memory
technology. Control should be kept
external to ensure this flexibility.
• The device should support all of the
256 possible Boolean functions of
source. destination. and halftone.
• The performance of the device

should not place limits on system
design criteria. The device should
support current and projected mem
ory speeds.
• The device should have a low
power-consumption design to allow
its inclusion in battery-operated
equipment.
• The device should have TTL inputs
and outputs and require only a single
5-volt power supply.
• The device should be as small as
possible to facilitate multiple device
configurations.

The result of these design decisions
was the PMR 96016 (called the "BIt
chip"). A block diagram of the 96016
is shown in figure 3.

PMR 96016 CIRCUIT
DESCRIPTION
The PMR 96016 contains a data path
and a number of configuration reg
isters. The data path performs (in

(continued)

DESTINAT ION MERGE UNIT

SOURCE MERGE UNIT

FUNCTION
REGISTER

HALFTONE
REGISTER

MERGE MASK
REGISTER

SKEW MASK
REGISTER

SKEW REGISTER

CSr-
AIr-
A2r-
A3r--

OE >--

DO -015 (--======================~P211!~~~~••1

Figure 3: PMR 96016 functional block diagram
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register. and Destination register.
Each of these eight bits specifies the
desired result (0 or 1) for one of the
eight possible combinations of
source. halftone. and destination.
There are 256 possible functions.

The bits of the Merge Mask register
specify the portion of the destination
word to be modified. For each of the
16-bit positions. a "0" selects the cor
responding bit of the function unit
output. while a "I" selects the cor
responding bit of the Destination reg
ister (i.e.. leaves that bit unmodified).

The pin-out of the PMR 96016 is
shown in figure 4.

THE PMR 96016 IN A
MICROPROCESSOR-BASED
SYSTEM
During BitBlt operations. the PMR
96016 acts as an accelerator for a con
trolling microprocessor. The BitBlt
algorithm for which the Bit chip de
sign is optimized operates in scan-line
order. It can be viewed as two nested
loops. with the outer loop moving
from one scan line to the next and the
inner loop moving from one word to
the next along a scan line. Setup of
the Bit chip configuration registers is
done outside of the inner loop. In fact.
most of the configuration registers
need be written only once for the en
tire BitBIt.

Four different types of cycles are
used to access different portions of
the Bit chip circuitry. All cycle types
use the same 16-bit data bus. The
cycle type is specified by asserting
one of four control pins The CS- pin
is used to access configuration reg
isters. while the other three control
pins access portions of the data path.
All four cycle types are summarized
below.

The CS- pin controls loading or
writing one of the configuration
registers (specified by AI-A3) with the
data on the bus.

The LDSRC- pin controls loading the
Source register with the data on the
bus and simultaneously transfers its
previous contents to the Previous
Source register.

The LDDEST- pin controls loading
(continued)

register is loaded from the data bus
using the LDDEST- pin.

The configuration registers control
the operation of the data path. The
CS- interface pin causes the configura
tion register addressed by AI-A3 to
be loaded from the data bus. Except
where otherwise specified. all con
figuration registers are 16 bits wide.

The Skew Mask register controls the
source merge unit. which forms one
word from portions of two source
words. For each of the 16-bit posi
tions. a "I" selects the corresponding
bit of the Previous Source register.
while a "0" selects the corresponding
bit of the Source register.

The Skew byte. bits 3-0. specifies a
left-rotate amount for the rotator. For
example. Skew = 2 moves bit posi
tions 0-2. 1-3..... 15-1.

The Halftone register contains the
row of halftone region appropriate to
the current row of destination. If used.
the Halftone register is rewritten at
the beginning of each row.

The Function byte. bits 7-0. specifies
the Boolean function for combining
the rotated source word. Halftone

PIN DESCRIPTIONS PIN CONFIGURATION

DO-DIS DATA INPUT (OUTPUT
NC Vee

AI-A3 ADDRESS INPUTS TO SPECIFY CON-
FIGURATION REGISTER TO BE AC- Al NC

CESSED FOR A GIVEN OPERATION A2 TEST
AS FOLLOWS,

A3 LDDEST-
A3 A2 A1 CS- LDSRC-
0 0 0 - SKEW MASK REGISTER DO OE-
0 0 I - SKEW REGISTER
0 1 0 - HALFTONE REGISTER D1 D15

0 I 1 - FUNCTION REGISTER D2 DI4
I 0 0 - MERGE MASK REGISTER

Dl3I 0 I - RESERVED D3

I I 0 - RESERVED D4 DI2
I I I - RESERVED D5 Dll

CS- CHI P SELECT INPUT. LOW TO WRITE D6 DIO
CONFIGURATION REGISTERS.

D7 D9
TEST USED FOR TESTI NG. SHOULD BE

GND D8GROUNDED FOR NORMAL OPERATION.

LDDEST - LOAD DESTINATION DATA. DATA IS
CLOCKED INTO THE DESTINATION
REGISTER ON THE RISING EDGE.

LDSRC - LOAD SOURCE DATA. ON THE RISING
EDGE OF LDSRC-. DATA IS CLOCKED
INTO THE SOURCE REGISTER AND THE
OLD VALUE OF SOURCE IS TRANSFERRED
TO THE PREVIOUS SOURCE REGISTER.

OE - OUTPUT ENABLE. LOW TO ENABLE THE
96016 DATA OUTPUT BUFFER~ THE
OUTPUT DATA IS THE DATA PATH
RESULT.

hardware) the functions that consume
the most time in a software-only im
plementation of BitBlt-namely. shift
ing. masking. and Boolean combina
tion.

As shown in figure 3. the Bit chip
consists of two Source registers. a
Destination register. a data path. and
five configuration registers that con
trol the data path. All data-path ele
ments are 16 bits wide. The three
data-path registers are the most fre
quently used and therefore are con
trolled by dedicated interface pins.
These registers are described below.

The Source register holds a word of
source pixels. It is loaded from the
data bus using the LDSRC- pin.

The Previous Source register holds
the former contents of the Source
register so that two adjacent words of
source pixels are available in the
device at one time. This register is
loaded from the Source register
whenever the Source register is
loaded.

The Destination register holds a
word of destination pixels as they ap
pear prior to modification. This

Figure 4: PMR 96016 pin-out.
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AID-NOSED
DATABASE $99.

----------

BUSINESS TOOLS
T><

[[aun±ing
Salutia

Copyright 1985, Business Tools. Inc.

The following are registered trademarks of Ihese com
pan es TAS, Accounting SolutIon. Business Tools Inc.
RBase5000. MlCronm Inc. DBaselll. Ashton-Tate Inc, CPIM
and MPIM D,gllal Research Inc IBM PCIXT/AT Inter
nallonal Business Machines Corp; Compaq. Compaq
Computer Corp; AT&T6300. AT&T InformalionSystems Inc.
Tandy 1000.1200,2000. TandyCorp; MS-DOS. Mlcrosoh
Corp: The Sensible Solution trademark fights are claimed
by O'Hanlon Computer Systems Inc

No Optional

No Yes

Yes Yes

No Yes

Unlimited Unlimited

10 40

128 400

Unlimited Unlimited

4,000 1,530

254 1,530 ---..--- ,,
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We have over 1000 Soft
ware and hardware Items
In stock. Shipments on
almost all items within
24 hours!

FREE SOFTWAREl
With every $100 purchase
you will receive a Iree
diskette lor your IBM PC
with label maker, checker
game and banner program.

Call for programs not listed Technical & Other Info. (602) 246-2222

TOLL-FREE ORDER LINE 1-800-421-3135

TOLL-FREE ORDER LINE 1-800-421-3135
WAREHOUSE DATA PRODUCTS

2701 West Glendale Ave.• Phoenix, AZ 85021
Inquiry 383

FREE! PRINTER SET SOFTWARE
Purchase an Okidata, Epson, Gemini,
Citizen or Toshiba printer and
receive at no charge a menu driven
program to set print characteristics
or to make your computer function as
a correcting typewriter. Retail value
$35. Available for most disk formats.

CITIZEN
MSP-10 259
MSP-15 359
MSP-20 329
DAISYWRITER 2000 795
EPSON - Call on all models
JUKI
Juki 6100 349
Juki 6300 685
Juki Tractors .........•.......... 120
NEC
3550 989
8850 1299
P5 Parallel Call
OKIDATA - Call on all models
PANASONIC
1091 239
1092 349
1093 429
KXP3151 410
SILVER REED
EXP 400P 205
EXP 500P ..................•.... 279
EXP 550P 389
EXP 770P 689
STAR MICRONICS
SG-10 Call
SG-15 369
Call for prices on other models
TOSHIBA
1340 540
P351 1020

--MONITORS--
AMDEK Call lor price
Taxan 420 399
Taxan 121 Green 125
Taxan 122 Amber .........•...... 134
Princeton HX-12 445
Princeton Max 12 170
Sansung TTL, Amber : 119

TERMS: Prices include 3% cash discount. Add 3% for
charge and C.O.D. orders. Shipping on most software
is S5.00. AZ orders +6% sales tax. Personal check 
allow ten (10) days to clear. Prices are subject to
change.

HARDWARE
BUYS OF THE YEAR

Expansion Board 0 to 576K ... $69
KB5151 Keyboard Equivalent .. 89
Hercules Graphic Board

w/Par Port Equ ivalent .... 118
1 Year Warranty - 30 Day

Return Priviledge.

--MODEMS--
Anchor Express 245
Hayes 1200 Call
Hayes 1200B w/Software Call
Hayes 2400 605
Promodem 1200B w/Software 265
Promodem 1200 309

--RAM--
64K 150NS Chips (Set of 9) 6.50
256K Ram Chips (Set of 9) 35

--BOARDS--
AST Advantage 385
AST Sixpack Call
Hercules Color Card 145
Hercules Graphics Card 275
Paradise Five Pak w/64K 155
Paradise Modular Graphics Card . 249
Quadram Board with Par/Ser

and Game Port 199
Quadcolor I 185
Sigma Maximizer Multifunction 169
Sperry 512K Expansion w/128K 145

SOFTWARE HARDWARE
--GRAPHICS-- STB Chauffeur Board $255

Chartmaster $220 STB Mono Board 155
Dr. Halo 65 AB Print Switch 75
Energraphics w/o Plotter 170 --COMPUTERS--
Energraphics w/Plotter 220 Sperry PC Mono 256K Dual Drive
Fontrix 99 Serial Port, Clock, MS/DOS 2.11
Graphwriter/Combo 310 1650
Microsoft Flight Simulator 32 .
PC Paint Brush 69 IBM PC-AT Call
PFS Graph 78 ITT Computers PC Compatible 256k
Sign master 145 Dual Drive, Mono, MS/DOS 1395

--lANGUAGES-- Zenith 158 Call
Conncurrent PC/Dos 179 --PRINTERS--
CP/M 86 Call
Fortran 77 208
Lattice C Compiler 245
Lattice Run C Interpreter 89
Microsoft C Compiler 239
Microsoft Fortran 209
Microsoft Macro Assembler 89
Microsoft Pascal Compiler 179
Microsoft Quick Basic 65
Multi Halo 140
--PROJECT MANAGEMENT--
Harvard Project Manager 199
Microsoft Project 150
Total Harvard Project 245

--UTILITIES--
Copy II PC 22
Copywright 45
Norton Utilities 3.0 52
Prokey 4.0 75
Superkey 36

SOFTWARE
--DATA BASE MANAGERS--
Alpha Data Base manager $165
Clout 2 129
Condor III 299
Fox and Geller Quickcode 139
Fox and Geller Quickreport 139
Friday 159
Knowledgeman 225
K Paint ...............•.......... 60
K Graph 135
K Text 105
K Report ..............•......... 135
Nutshell 55
PFS: File 78
Power Base 2.1 249
RBase 5000 ...........•......... 339
Think Tank 98
Tim IV 219

--WORD-PROCESSING--
Easy (Micro Pro) Call
Leading Edge w/Merge 85
Microsoft Word 225
Multimate Call
Oasis Word Plus 85
Peachtext 5000 145
PFS: Write 78
Random House Spell Checker 36
Samna III 3.0 265
Volkswriter Deluxe ..........•... 139
Word Perfect 4.0 ............•... 195
Wordstar ..............•......... 170
Wordstar Propac 239
Wordstar 2000 238
Wordstar 2000+ 285

--SPREADSHEETS--
Microsoft Multiplan 110
PFS: Plan 78
Supercalc II 145
Supercalc II I 2.1 (New) 169

--ACCOUNTING--
BPI Accounts Payable 299
BPI Account Receivable 299
BPI General Accounting 299
BPI Payroll 299
Cyma ......................•... Call
Dollars and Sense 95
MBSI Call
Tobias Managing Your Money 95

TCS. Big Four equivalent 01 Peach
tree Series 4 - Specially augmented
and customized for your IBM PC
Terminal and Printer - GL, AR, PA,
AP, CP/M-80, CP/M-86 for PC XT,
DOS 1.1.2.0.
Each Module $65 For All Four $249

--INTEGRATED--
Enable Call
Smart Software Call
--TRANSFER PROGRAMS--

Crosstalk XVI 90
Hayes Smartcom 88
Move-It ..............•........... 79
Remote ..............•........... 99

•



RASTER OPERATIONS

the Destination register from the data
bus.

The OE- pin controls reading the
data-path result to the data bus.

The sequence of actions that con
stitute the body of the inner loop. and
that therefore must be performed the
most frequently. is as follows:

I. Read a word from the source region
in memory and load it into the Source
register using LDSRC-.
2. Read a word from the destination
region in memory and load it into the
Destination register using LDDEST-.
3. Use OE- to obtain the new des
tination word and write it to the
same memory address that was read
in step 2.
4. Increment both the source and
destination memory addresses so
that they point to the next word along
the scan line.

It is possible to design the Bit chip
into a system in such a way that all of
the actions in steps 1 through 4 above

can be performed with a single micro
processor instruction. If the micropro
cessor has a speCial instruction for
moving a string of words. the entire
inner loop becomes one string move.

The system components relevant to
BitBlt operation include a micropro
cessor. a PMR 96016 Bit chip.
dynamic RAM. and a RAM controller.
Whether or not the RAM has a sec
ond port for generating video to
refresh a raster display device has
little effect on the portion of the
design described here. All data buses
are 16 bits wide. although the micro
processor might have 32-bit-wide data
paths internally. Figure 5 is a block
diagram of a typical application show
ing the relationship of these com
ponents and the primary buses and
control lines interconnecting them.

The microprocessor serves as the
BitBlt controller in addition to its task
a,s CPU (central processing unit) for
the system. It accesses the Bit chip
configuration registers directly as in-

dividual words in its I/O (input/output)
address space (that might be mem
ory-mapped). The three types of Bit
chip data-path access cycles. however.
are implemented as side effects of ac
cessing memory within certain ad
dress ranges. We will call this type of
memory cycle. further described
below. Bit-Special.

BLT-SPECIAL READ AND
WRITE CYCLES
In a typical application. the 96016 per
forms its task by intercepting data
transferred from memory on Read
cycles (Bit-Special Read) and substitut
ing its own data on Write cycles (Blt
Special Write). The memory controller
participates in this task by causing
BitBlt memory Write cycles to be con
verted into Read-ModifyWrite (RMW)
cycles.

The Read portion of the RMW cycle
reads the previous destination con
tents. During the Write portion of the

(continued)

r---------,
I ROM. I/O. OTHER RAM I
I I
L ...J

r---------,
I ROM. I/O. OTHER RAM I
I I
L. ..J

I
----'--1 -T--.----

• • -I I • RAMR/W STATUS
AND STROBES

1-

J L II
ARRAY
AND

ACK

T
BUFFERS

CPU
~

[><j
I

OE RAS CAS WE

'---r
ADDRESS
DECODE

~ ~ ~ ~ L AI-A3
TO OTHER -OUTPUT DEVICES - ADDRESSCS

STROBES

PMR RAM
I--

96016
ACK CONTROL

BLT CHIP AND
BLT- SPEC IAL f-- CUT BUS BLT-SPECIAL
READ ADDRESS WRITE
CONTROLLER BIT 23 LDDEST CONTROLLER

LDSRC OE

Figure 5: Block diagram of a typical PMR 96016 application.
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RASTER OPERATIONS

OR

Figure 7: Timing diagram of a Bit-Special Write cycle (Read-Modify-Write).

Figure 6: Timing diagram of a Bit-Special Read cycle.

---------~ r-
ACK- \ I,- .I

incremented at the end of each
iteration).

Outside the microprocessor. at the
bus level. this type of instruction
manifests itself as a Read cycle fol
lowed by a Write cycle. with both
cycles addressed in appropriate
ranges to cause the cycles to be Blt
Special.

By using these BIt-Special cycles. we
are able to transfer data between
memory and the Bit chip in a single
bus cycle. By encoding this special
type of cycle in the address. we get
a sort of cycle-by-cycle context switch
between Bit-Special and normal bus
cycles.

In this example we will assume a
microprocessor that generates a
24-bit address (for example. an
MC68000j and we will use the
highest-order address bit. A2 3. as a
Bit-Special indicator. This divides the
16-megabyte address space into two
8-megabyte spaces. The lower half is
allocated among memory-mapped
I/O. ROM. and RAM. including RAM
used for program and data storage
and any dual-ported RAM used as
video frame buffers. The upper half
is then used to access the same
resources. but with Bit-Special action.
BIt-Special action is not appropriate
for all system resources. but it is not
necessarily limited to frame-buffer
memory.

A Bit-Special Read cycle is identical
to a normal Read cycle except for the
side effect of asserting LDSRC- so that
the Read data from memory will be
loaded into the Bit chip Source reg
ister. The resource addressed (regard
less of A23) might be RAM or might
be ROM containing fixed images. The
circuitry to generate LDSRC-. known
as the "BIt-Special Read Controller"
(BSRC). need only look at the CPU's
Status or Strobe. address bit 23. and
the Acknowledge or Ready line to the
CPU. The timing of LDSRC- should be
such that its rising edge occurs at the
time when the CPU captures the Read
data. This is shown in figure 6.

A Bit-Special Write cycle is quite dif
ferent from an ordinary Write cycle. It
is orchestrated by a Bit-Special Write

lcontinued)

(DATA LATCHED ON RISING EDGE)

Previously. we outlined the se
quence of memory and Bit chip cycles
that occurs most frequently during a
BitBlt operation and therefore should
execute as fast as possible. The se
quence involves two memory ad
dresses. one for a source word and
one for a destination word. and these
addresses must be incremented
before the next loop iteration. Most
microprocessors can generate this
type of alternating sequence of ad
dresses rather quickly. using either a
single string-move instruction or a se
quence of move instructions where
both source and destination address
ing modes are register auto-increment
(address registers are automatically

r--
\ I'-- ..J

OR
r--\

LDSRC- I \

--------------' '---

-----..., ,-----
LDSRC- \ I..... .I

CPU STATUS

----~ r-------
RAMOE- \ I'-- ...J

~ - - - - - - - - - -,
CUTBUS I ,

----~ '--

-, ,-
CPU STROBE \ I'- .1

BIt-Special cycles

r----,
LDDEST - I'-----------' '---

--------, r-
OE- \ I

'-------'

----, ~------

LDDEST- \ I (DATA LATCHED ON RISING EDGE)'- ---1

--------- r--
ACK- '"

'------~

are cycle-by-cycle

--------------,. r-
RAMWE- , I (DATA LATCHED ON FALLING EDGE)

'-_..I

context-switching.

cycle. the 96016 outputs the new
destination contents. The host pro
cessor is used as an address genera
tor and for initial setup. The result is
that a horizontal row of pixels can be
read from the Source. combined with
the Destination and Halftone. and
written back to the Destination. all re
quiring only two bus cycles per 16 pix
els. plus a small amount of setup time.
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QUANTEK

QUANTEK 2000 AT
FEATURES AND SPECIFICATIONS

• IBM - AT compatible motherboard with:
6MHz 80286 CPU
640Kb Main Memory
ROM Bios
Eight I/O expansion slots [six with 62
and 36 pins, two with 62 pins only)
CMOS clock/calendar with battery back-up
Socket for 80287 math co-processor
Seven-channel direct memory access [DMA)
16 level interrupts
Three programmable timers

• 192 Watt Power Supply
• Fixed and Floppy Disk Controller

• 1.2Mb/360Kb Diskette Drive
• IBM-AT compatible Key-board
• Security Key Lock
• Options

Serial and Parallel Port
3Mb RAM Memory
20Mb Fixed Disk Drive
40Mb Fixed Disk Drive
20Mb or 60Mb Tape Drive
360Kb Diskette Drive
Color Monitor with adapter
Monochrome Monitor with adapter

QC is a registered trademark of Quantek Corporation
IBM is a registered trademark of Intemational Business Machines Corporation

Inquiry 321 for End-Users. Inquiry 322 for DEALERS ONLY.

QUANTEK CORP.
17975 MAIN STREET
IRVINE, CALIFORNIA 92714
(714) 250-1909
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RASTER OPERATIONS

I' W Only '1
I' W Only '1
I' W Only '1
I' W Only '1
I' W Only'l

(BLT_BASE)
(BLT_BASE + Ox2)
(BLT_BASE + OX4)
(BLT_BASE + Ox6)
(BLT_BASE + Ox8)

• (short')
'(short')
'(short')
• (short')
'(short')

Ox100000 I' Implementation Dependent !I!' I

I' in pixels' I
I' in pixels' I

#define BLT_BASE
I' Address Definitions •I
I .... Bit Chip Registers ....1
#define SKEW
#define SKEWMASK
#define HALFTONE
#define BLTFUNC
#define MERGEMASK
typedef struct form {

short • bits;
short width;
short height;
} FORM;

short rightmasks[17) {OxOOOO, Ox0001, Ox0003, Ox0007, OxOOOf,
Ox001 f, Ox003f, Ox007f, OxOOff,
Ox01ff, Ox03ff, Ox07ff, OxOffl,
Ox1 ffl, Ox3ffl, Ox7ffl, OXfflf};

#define BLTSPECIAL Ox400000 r byte address bit A23 '1
bitblt(sourceform, destform, htonebits, sourcex, sourcey, destx, desty,

width, height, combrule)
FORM • sourceform, •destform;
short • htonebits;
short sourcex, sourcey, destx, desty, width, height;
short combrule;
{

register wordcount, junk;
register short 'srcptr, 'dstptr;
short • srcbits, • dstbits;
short srcraster, dstraster, skew, mask1, mask2;
short preload, nwords, srcdelta, dstdelta;
short startbits;

I' Compute skew and first/last word masks, • I
r Dest/Src first word address • I
I' and width (in words) '1

dstbits = destform - > bits;
dstraster = ((destform- >width+ 15) 116);
srcbits = sourceform - > bits;
srcraster = ((sourceform - > width + 15) I 16);
skew = (sourcex - destx) & 15; I' skew = # bits to rotate from •I
SKEW = skew; I' src word to dest word '1

I' skew mask = select bits to rotate • I

Figure 8: C-language code for implementing a complete BitBlt operation,

Controller (BSWq that may be com
bined with the dynamic memory con
troller in some systems, Upon detect
ing that the microprocessor has ini
tiated a Write cycle with a Bit-Special
address, the BSWC in fact performs a
Read-ModifyWrite cycle, First. the
CPU data buffer is turned off in order
to keep the CPU's Write data from be
ing driven onto the bus on which the
Bit chip resides, and the memory is
accessed for reading, When the Read
data becomes available, LDDEST- is
asserted to load it into the Bit chip
Destination register Finally, the Bit
chip OE- pin is asserted and the data
path result is written to memory at the

current address. The microprocessor
Ready (or Acknowledge) line is used
to stretch the bus cycle until the Read
ModifyWrite process is complete.

The Write data provided by the
microprocessor in a Bit-Special Write
cycle is not used. The only reason that
the cycle is a Write is because that is
a convenient way to indicate that the
address is a destination address
rather than a source address and
therefore requires a different type of
interaction between the memory and
the Bit chip. Figure 7 shows the ac
tions of the BSWC during a Bit-Special
Write (Read-ModifyWrite)

Clearly Bit-Special Write cycles are

available only within RAM that has
this special kind of controller If pos
sible, it is desirable to have this type
of control for more RAM than just the
frame buffer This allows images to be
built in nondisplayed memory and
then transferred to display memory
later

Figure 8 shows simplified but func
tionally correct code for implement
ing the complete BitBlt operation. For
clarity of presentation, this version
does no clipping and operates from
top to bottom and left to right. The
full version of the code clips to ac
count for different-sized rectangles
and rectangles that go outside of their
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SKEWMASK = (skew = = 0) ? 0 • rightmasks[16 - skew);
startbits = 16 - (destx & 15); f" # of bits in first dest word "f
mask1 = rightmasks[startbits];
mask2 = rightmasks[15 - ((destx + width - 1) & 15)];

nwords = ((width - startbits + 15) f 16) + 1;·
r Calculate starting addres'ses, word increment between lines. "f

f" Check if need 2 words of src "f
f" to store the first dest word "f

preload = (skew! = 0 && skew < = (sourcex & 15));
f" Calc starting addresses "f

srcptr = srcbits + BLTSPECIAL + sourcey " srcraster + (sourcex f 16);
dstptr = dstbits + BLTSPECIAL + desty "dstraster + (destxl 16);

f" Calc scanline offsets "f

f" copy first word "f
f"BLTSPECIAL read, BLTSPECIAL rmw"f

"f
"f

"f

" f

" f

" f

copy full words

preload previous word

f"

f" calc address of next row

f"

srcdelta = srcraster - nwords;
dstdelta = dstraster - nwords;
if (preload) srcdelta - = 1;

f" Copy one row at a time
BLTFUNC = combrule;
while (height - - > 0) { f" copy one row

if (htonebits) { f" setup halftone row
HALFTONE = htonebits[desty & 15);
desty + = 1;
}

if (preload)
junk = "srcptr + +;

wordcount = nwords;
MERGEMASK = mask1;
"dstptr+ + = "srcptr+ +;
if (- - wordcount > 0) {

MERGEMASK = OxOOOO;
while (- - wordcount > 0)

"dstptr + + = "srcptr + +;1" BLTSPECIAL read, BLTSPECIAL rmw" f
MERGEMASK = mask2; f" copy last word "f
"dstptr+ + = "srcptr+ +; f"BLTSPECIAL read, BLTSPECIAL rmw"f
}

srcptr + = srcdelta;
dstptr + = dstdelta;
}

bit maps. It also correctly handles
overlapping source and destination
rectangles for operations such as
scrolling down and/or to the right.

Reads with the Bit-Special bit (ad
dress bit 23) set cause the BIt chip to
load the data (from the memory loca
tion addressed by the other address
bits) into its Source register. The
previous source word is transferred to
the Previous Source register. A Write
operation with the Bit-Special bit set
results in a Read-ModifyWrite opera
tion to the memory location ad
dressed by the other address bits. The
previous contents of the memory
word are loaded into the Bit chip's

Destination register: the new destina
tion word is computed combinatorial
Iy by the Bit chip and is written to the
same memory location.

The Halftone register is written once
per scan line with a word from a 16
by 16-pixel bit map.

Further optimization is possible
for example, unrolling loops or
creating dedicated code for special
cases including the design of small
rectangles, such as characters.

WHAT LIES AHEAD
Encouraged by our success with the
Bit chip, we are turning our attention
to an application area in which the

BitBlt operation provides little help
fast display of vectors. By employing
some of the same techniques used in
the development of the Bit chip. such
as operating on as many pixels as
possible concurrently and optimizing
inner loops with cost-effective hard
ware support. we anticipate low-cost
vector emulation on raster displays
that competes effectively with the
highest performance display tech
nology available.

Much work remains to be done, and
it will require a great deal of effort.
But the problems involved and the
potential rewards are both signifi
cant. _
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IT DOESN'T MATTER
HOWGOOD IT IS

IF YOU CAN'T
GETYOUR HANDS ON IT

ing data that's already been keyed in
somewhere else. But R:base 5000 has a
FileGateway TM feature. Which lets you
transfer information from all the pro
grams listed in this chart. Automatically,
without programming. Without even
defining a file structure. All you do is
follow a simple menu.

As a result, you can build a data
base with thousands of records in about
the same time it takes to copy a disk.

And once you've got all that data
in R:base 5000, you can really put it to
good use. Because it lets you develop
applications ten times faster, runs 60%
to 150% faster, and gives you a much
more sophisticated report writer than
dBASE III.

SEE FOR YOURSELF:
1-800-547- 4000.

If you believe in common sense
as much as we do, you'll want to try it
out and see for yourself. So for only
$9.95 (plus shipping) we'll send you a
mini-version of the product that lets
you build real applications.

Just call 1-800-547-4000 and ask
for Dept. 826. From Oregon, or out
side the US, call 1-503-684-3000,
Dept. 826. We'll send your copy right
out. If you'd like to see R:base 5000
today, head straight for a leading soft
ware store or computer dealer.

And see
what it's like to
get your hands
on a little
satisfaction for
a change.

Automatic Data
Transfer From: R:base 5000 dBASE III

Lotus 1-2-3" Yes No

pfs,flle'" Yes No

dBASE II" Yes Yes

Multiplan" (Sylk) Yes No

Visicale'" (Dif) Yes No

ASCII (delimited and
fixed files) Yes No

ACCESSIBLE DATA
Usillg R:base 5000. it's possible to trallsfer data
from any of the followillg popular programs
alldfiles Illslalllly Usillg dBASE III,TM it's
Ilot Ilea rly as easy

R:BASE5000
FROM MICRORIM

IT ALL COMES DOWN TO COMMON SENSE.

AUTOMATIC DATA TRANSFER.
ONLY WITH FILEGATEWAY.™

With some DBMS software, you
have to spend 90% of your time copy-

B
uried deep in your company,
there's an incredible source of
wealth. People have spent thou
sands of hours creating it, one

painstaking step at a time.
Then they store it in places where

it'll never see the light of day. As you
know, we're talking about data.

Because in most companies, the
information you need to build a data
base is locked up in the corporate
mainframes, minis and micros. Stored
on hundreds of tapes and floppy disks.
In a dozen different programs. And
with most database software for pes,
the only way to put all this informa
tion together is to key it in stroke by
stroke. Or write a different program
for every data transfer. Unless you've
got R:base™ 5000.

The following trademarks are acknowledged: Lotus 1-2-3 and Vlsicalc-Lotus Devdopment Corporation;
dBASE 11 and dBASE llI-Ashton-Tatc; Multiplan-Microsoft Corporation; pfs,file-Software Publishing Company.
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G·R·A·P·H·!·C·S H·A·R·D·W·A·R·E

MOVING
PIcrURES

BY STEFAN DEMETRESCU

Designing systems for real~time graphics performance

WHY IS IT difficult and expensive to
generate moving images on a com
puter screen in real time (that is. 30
times per second)? After all, drawing
lines and filling polygons is a very
simple operation. The problem. of
course. is that these simple drawing
operations must be repeated thou
sands to millions of times per second.
since even simple images consist of
many hundreds of lines and polygons
that must be redrawn 30 times per
second.

If we analyze the overall architecture
of high-performance graphics sys
tems, we see that a major perfor
mance problem is the organization
and access methods used for the
image memory. This is the memory
that stores the image picture elements
(pixels) as the image is being drawn
and displayed, Because of limitations
in their image-memory architectures.
currently available inexpensive sys
tems can't achieve real-time perfor
mance (that is. they can't redraw the
image 30 times per second).

To solve this performance problem.
I have developed a new kind of VLSI
(very-large-scale integration) graphics
chip that provides a significant speed
improvement over conventional

graphics systems and promises to
make real-time inexpensive display
systems a reality.

REAL-TIME GRAPHICS
SYSTEM ORGANIZATION
For our purposes, a real-time graphics
system is one that can draw
moderately complex images very fast.
If these images are being displayed
on a screen. they appear as though
they are changing continuously, For
example, the system might display an
image of a building and rotate it
smoothly to show it from different
perspectives. If the image is to appear
to be moving continuously. the system
must be able to recalculate and
redraw the image 30 to 60 times per
second (a standard TV-monitor
refresh rate).

Figure 1 shows a block diagram of
a typical graphics system. Initially, the
application program must create the
image description (known as a "dis
play list''). This is a list of graphical
primitives (e,g.. lines, polygons, and
cubes) described in the three-dimen
sional coordinates (or "world coor
dinates") of the object being drawn.
This description is usually created
once and modified very slowly. For

\

example, if an architect is designing
a building on a CAD (computer-aided
design) system, he may make minor
modifications to it (such as moving a
wall). Since the majority of objects in
the display do not move. this type of
change is not difficult. Changing the
vantage point. however, requires
redrawing all the objects in different
places, 30 times per second-a much
more difficult task.

To do this. the rest of the graphics
system must take the relatively static
description of the image in the display
list and display it on the screen.
Because the vantage point is chang
ing 30 times per second (to give the
illusion of smooth motion). the rest of
the pipeline must meet very stringent
performance requirements. In the
geometric transformation stage, the
vertices of the graphical primitives are
converted from the three-dimensional

(continued)

Stefan Demetrescu (Lasergraphics Inc ..
17671 Cowan Ave., Irvine, CA 92714) is
a doctoral candidate at Stanford University,
where he developed the SLAM graphics cflip.
He is vice president for computer systems at
Lasergraphics. where he develops high
performance rasterizers for laser and other
printers.
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With double buffering,
the system displays
one image while
it is erasing and
redrawing the other.

model in the display list (X,y,Z) to their
proper position on the screen
(XSCREEN, YSCREEN). The transformation
formulas are:

XSCREEN = (AX + BY + CZ + D)/W
YSCREEN = (EX + FY + GZ + H)/W
W = IX + JY + KZ + L

This transformation. which performs
scaling. translation. rotation. and
perspective. involves 20 floating-point
operations (9 additions. 9 multiplica
tions. and 2 divisions) for each 3-D
vertex.

After the graphical primitives have
been converted to two dimensions.
they are "clipped" against the edges
of the screen; that is, objects or parts

MOVING PICTURES

of objects that are beyond the edges
of the screen are not displayed.

At this stage. the original 3-D image
has been converted to a set of 2-D
commands in the coordinate system
of the screen (e.g.. a line from pixel
200.4 50 to 300,210). The image is still
far from complete. The polygons and
the lines must be converted into
colored dots (pixels) in the image
raster memory. This step, called
rasterization. is perhaps the simplest
step in the procedure to understand.

The process of coloring all of the
pixels inside a polygon from a list of
vertices is shown in figure 2. First. the
vertices are sorted from top to bot
tom. Then the polygon is filled one
horizontal line (scan line) at a time.
The system calculates the intersection
of the polygon's edges with the scan
line to give the first and last pixels on
the scan line that are inside the
polygon (X LEFT and XRIGHT). It then
modifies the pixels that lie between
these extremes to a new color.

Figure 3 shows a block diagram of
this rasterization scheme. The scan
line processor accepts 2-D polygons
described by their vertices. It then
processes these polygons into a se-

quence of horizontal line-fill com
mands that specify. for each scan line
intersected by the polygon. which
pixels are to be modified. These com
mands are sent to the horizontal-fill
processor. which modifies all the
selected pixels.

After all the graphical primitives
have been converted into a raster. the
image is represented as an array of
colored pixels This image can then be
displayed on a TV monitor or printed
on a printer. In low-cost systems such
as personal computers, which cannot
update the image quickly. the image
memory is displayed repeatedly. and
you can see the graphical primitives
being redrawn. If you want to draw a
new image 30 times a second. you
normally use two image memories. In
this scheme. called double buffering.
the system displays one image while
it is erasing and redrawing the other.
This way. only complete images are
displayed and the viewer perceives a
smoothly changing image.

In the follOWing sections. we will
look at each of the major subsystems
in the typical graphical-display system
and describe alternative ways to im
plement them. We also estimate the

Table I: Performance times for various methods of transforming an image with 2000 vertices.

Floating-Point Floating-Point Floating-Point Time to Time to Achievable
Method Multiplication Addition Division Transform Transform Images
Used Time Time Time 1 Vertex 2000 Vertices per Second

Software Only 1600 p's 1600 p's 3200 p's 35,200 p's 70,400 ms 0.015
(8086)

Floating-Point 19 p's 17 p's 39 p's 402 p's 804 ms 1.25
Coprocessor (8087)

Floating-Point 0.2 P.s 0.2 P.s 0.8 P.s 5.2 P.s 10.4 ms 96
Multiplier Chip

PRIMITIVES
IN 3-0 WORLD PRIMITIVES IN PRIMITIVES IN
COORDINATES 2-0 SCREEN 2-0 SCREEN
I E_G. LINES. COORDINATES COORDINATES
POLYGONS. CUBES) (UNCLIPPEDI (CLIPPED)

I-~:;-~LA-YI~\"'---Er;;;;-:;;;,;-~-....;;0..-\~--.J..-8-CL-'PP'~NG"1-\--'----

Figure I: A typical graphical-display system. including the major steps of geometric transformation and rasterization.
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Figure 2: Rasterizing a four-sided polygon involves repeatedly determining where the
polygon's edges intersect a moving scan line and modifying the pixels between those
points to a specified color.

performance of the alternatives using
a "typical" image with approximate
ly 1000 polygons, with an average size
of 100 by 100 pixels. We'll assume the
number of vertices to be 2000 since
many vertices are shared among
polygons.

TRANSFORMATIONS
AND CUPPING
A graphical-display system must in
voke the transformation formulas
mentioned earlier for each vertex of
the image. There are three principal
ways to calculate these formulas: soft
ware in the main processor (e.g.. the
Intel 8086). software with the float
ing-point coprocessor (e.g.. the Intel
8087). special-purpose floating-point
hardware-multiplier chips (e.g.. the
AMD Am2932 5 and the Weitek WTL
1032).

'Table I summarizes the perfor
mance of these methods. Note that to
transform 2000 vertices 30 times per
second (with 20 floating-point opera
tions per transformation) requires
1.200,000 floating-point operations
per second (flops) or 0.8 microsecond
(t-ts) per operation. Unfortunately. the
inexpensive methods, using micropro
cessor software, are 2000 times too
slow, and even with the floating-point
coprocessor the performance is 20
times too slow.

Over the last few years, however. a
number of semiconductor companies
have begun to offer very fast floating
point calculation chips (see the last
entry in table I). with performance
levels in the 5,000,000 flops range.
These chips are ideal for performing
such geometric transformations and
are reasonably priced (in the $100
range).

MOVING PICTURES

Clipping calculations are more com
plex, and I will not discuss them here.
Suffice it to say that most of the
graphical primitives are either com
pletely inside the screen or complete
ly outside, so they require no process
ing. Consequently. the time spent for
clipping is usually a small fraction of
that used for transformation.

Geometric transformations and clip
ping are computationally demanding
but well within the grasp of today's
technology. This is because even a
complex image consists of only a few
thousand vertices and hence only a
few thousand transformations.

RASTERIZATION
Rasterization is computationally much
more difficult than transformation or
clipping. Even the simplest image

VERTEX I

Y VERTEX 2

VERTEX 4

X

consists of hundreds of thousands of
pixels, each of which must be ac
cessed at least once during the
rasterization process. For example,
assume that the display image con
sists of 1000 polygons, with an
average size of 100 by 100 pixels This
translates into 10 million pixels per
image, which must be redrawn 30
times per second, resulting in 300
million pixels per second to be drawn
(i.e.. accessed and modified). This
means a rasterization system must
spend less than 3.3 nanoseconds (ns)
per pixel (1/300,000,000) on the
average to perform in real time. Un
fortunately. the average micropro
cessor execution time is 2000 ns (2
t-ts) per instruction.

The simplest rasterization system is
(continued)

SCAN LI NE

I y. CONSTANT)

VERTEX 3

HORIZONTAL
PRIMITIVES IN LINE FILL
2-D SCREEN COMMANDS

::CO:::O::RO::'N::.::A~TE:..:.S-..!.:1r;;;:_;:;:;_;_::::;_l (Y, XLEFT. XRtGHT)

RASTERIZER

RASTER
PIXEL-FILL IMAGE IN
COMMANDS DIGITAL

IX. Y. C.OlORI~r-_~" FORM
HORIZONTAL-FILL IMAGE If-----I

"----"-'PR""Oc:::CE::..:Sc:::SO""R'---_-' ME MORY "1-=':":':'::::"::"::'::'-"

RASTER IMAGE
IN DISPLAY
DEVICE FORMAT
lEG VIOEOI

Figure 3: The process of rasterization depicted in figure 2. The scan-line processor converts the vertices of the 2-D polygons into
horizontal line-fill commands. The horiwntal-fill processor modifies the pixels between X LEFT and XRIGHT to the appropriate color.
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Thble 2: Performance times for various metflods of rasterizing an image witfl 1000 polygons of 100 pixels by 100 pixels (10
million pixels total). Note: For real-time performance a system must be able to rasterize 30 images, or 300 million pixels, per
second. Tflese are estimated optimum times for systems wflere memory is tfle limiting factor. Tfle number of acflievable images
per second assumes tflat tflese are double-buffered systems; tflat is, tfle memory is not being displayed at tfle same time as it is
being rasterized.

Average Time Average Time
Pixels per Average Time to Rasterize to Rasterize Achievable Images
Memory Cycle to Access 1 Pixel 10 Million Pixels 300 Million Pixels per Second

Software Only 2000 ns 20 sec 600 sec 0.05
(1 pixel/by1e)

Graphics Processor 800 ns 8 sec 240 sec 0.125
(1 pixel/by1e)

Software Only, 16 125 ns 1.25 sec 37.5 sec 08
Bit Map (16 pixels/
16-bit word)

Graphics Processor 16 20 ns 020 sec 6 sec 5
(16 pixels/word)

Graphics Processor 1 to 1024 0.2 ns to 0.02 sec 0.6 sec 50
and SLAM (typically, 100) 200 ns
Chip (typically, 2 ns)

shown in figure 4. In this system, each
pixel of the image is represented by
a byte in the computer's memory. The
content of each byte indicates the
pixel's color. Most of the color-graph
ics boards available for the IBM PC
and others operate on this principle.
The display controller reads the pixels
and displays them through a second
port of the memory.

Assuming that we make the op
timistic estimate that the software in
the microprocessor can modify one
pixel every instruction, it takes 20 sec
onds (10 million pixels times 2 J-I-s per
pixel) to rasterize all the polygons
(table 2) This is 600 times too slow

To speed up the accesses to mem
ory. some semiconductor vendors
have introduced special graphics pro
cessors. Perhaps the best known one
is the NEC 7220 chip. A system using
such a chip is shown in figure 5. The
central processing unit sends the
geometrically transformed graphical
primitives to the graphics processor,
which then accesses the individual
pixels. The graphics processor itself
still accesses pixels one at a time, but
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at a somewhat faster rate of 800 ns
per access. Rasterizing the 100
polygons would take 8 seconds (800
ns times 10 million pixels), still 240
times too slow for real-time perfor
mance (see table 2). Again, the prob
lem is that pixels are only being
modified one at a time. Furthermore,
many of these processor chips place
severe constraints on the kind of
graphical primitives that they can
draw For example, the NEC 7220 only
fills polygons if they are rectangles
aligned with the x-axis.

When the display is black and white,
the system needs only one bit per
pixel. As a result it can store 16 pixels
in one 16-bit word and access all of
them simultaneously with one instruc
tion (figure 6). This method is usually
known as a bit map and is used by the
Apple Macintosh. When filling large
polygons, this allows for a perfor
mance improvement of 16 times over
the 8-bits-per-pixel frame buffer. at
the expense of color.

Nevertheless, as table 2 indicates,
such a system is still 37 times too slow
for real-time performance. This

estimate is actually too optimistic
since bit-map systems must spend a
lot of time at the edges of polygons
to determine which of the 16 bits are
in and which are out. For small
polygons, this "edge tweaking" dom
inates the rasterization time.

AMD has recently announced a
graphics processor that offers the ad
vantage of accessing 16 pixels simul
taneously while still allowing for a
color display (ie., multiple bits per
pixel) AMD calls this chip (promised
to be available by the middle of next
year) the Am95C60 Quad Pixel Data
flow Manager. or QPDM. This pro
cessor can access the display mem
ory up to 16 pixels of 4 bits each at
a time in 300 ns (figure 7) Even this
large improvement does not allow for
real-time imaging and is in fact 6 times
too slow to draw 1000 polygons in
real time (30 images times 0.02 sec
ond per image) as shown in table 2.
It also suffers from overhead due to
edge tweaking and can only fill
triangles, so other polygons must be
broken up into triangles by the host
processor. Lastly, the wide data path



(64 bits) is expensive in terms of pack
aging (the OPDM has more than 100
pins) and interface electronics.

As you can see. getting the required
pixel bandwidth to memory (that is,
getting pixels in and out of memory)
is very difficult. Systems that can
rasterize fast enough for real-time
drawing do exist. but they are exten
sions of the architectures described
above. These systems use very fast
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graphics processors that access many
pixels at a time (for example, 64).
These processors are also very expen
sive. and the systems end up costing
many hundreds of thousands of
dollars, so they are not practical for
the average user.

SCAN-LINE ACCESS MEMORIES
The rasterization problem can be
summarized as follows: Graphics sys-

tems need to access many pixels
simultaneously to rasterize polygons
and fill areas quickly, but wide band
width to the memories is very
expensive.

The best place to access many
pixels at once is as close as possible
to the memory that stores the pixels.
Consider for a moment the internal
structure of a conventional 64K-bit

(continued)

GENERAL-PURPOSE BUS

Figure 4: A typical software-driven frame-buffer system for rasterization.

Figure 5: A typical graphics-processor-driven frame-buffer system for rasterization, such as used by the NEC 7220 chip.

GENERAL-PURPOSE BUS

Figure 6: A typical software-driven bit-map system for rasterization. such as used by the Apple Macintosh.

16 PIXELS
(4 BITS EACH)

GENERAL-PURPOSE BUS

Figure 7: A typical graphics processor with multiple-pixel access to the image memory. Such a system is being developed by AMD
for its OPDM chip.

NOVEMBER 1985 • BY T E 211



MOVING PICTURES

Figure 9: External view of the SLAM chip.

Figure 8: Internal structure of a conventional 64K-bit dynamic RAM.

fer that is 256 lines tall and 256 pixels
wide. Many such chips can be used
to represent a larger image with many
bits per pixel.

In a conventional image buffer. each
time a pixel is modified the whole
scan line is recalled, but only one of
the 256 pixels makes it off the chip.
It would be impractical to allow all
256 bits of the memory to be ac
cessed simultaneously off the chip,
since each chip would end up with
more than 256 pins! However. the
scan line is available inside the memory
chip You can add a special-purpose
processor (right above the memory
array). which can modify large parts
of the scan line without ever having
to move the pixels off the chip

This concept is the basis of my
research of fast rasterization architec
tures done at Stanford University I
have called this "smart memory" chip
a SLAM, for "scan-line access mem
ory" Figure 9 shows the external view
of a SLAM chip. The SLAM chip
executes commands that it receives
over the 19-bit bus shown. SLAMs are
capable of directly executing the
horizontal line-fill commands that
form the basis of the polygon-fill
function.

The fill operation is accomplished
through the use of four SLAM com
mands. Figure 10 shows the effect of
this operation on the image buffer.
The first command specifies the scan
line that is to be filled (LOAD Y). The
second command specifies a 16-bit
pattern that will be used to fill all
pixels that will be modified. The third
command specifies the XRIGHT coor
dinate and directs the SLAM to read
the selected scan line from the
memory array. Finally the fourth com
mand specifies the X LEFT coordinate
and directs the SLAM to modify all
pixels in the range IXLEn. XRIGHTI and
to write the scan line back into the
memory array

A system of SLAM chips can modify
from one to many thousands of pixels
simultaneously since the whole scan
line is accessed at once and any part
of it may be modified in one memory
cycle. Nevertheless, the commands

(continued)

PROCESSOR)

DISPLAY
SHIFT-REGIS fER
OUTPUT
(TO NEXT SLAM)

}

COMMAND
CLOCK
2

1 BIT
IN/OUT

to be accessed. Then all 256 bits of
the selected row make their way up
to the top of the array, where one of
the 256 bits is read or written and all
256 bits are then written back into the
selected row.

When used as an image memory.
each row of the RAM can be made to
represent a horizontal scan line and
each bit of each row to represent a
pixel on that line. Thus, each RAM
represents a portion of an image buf-
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ROW
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dynamic RAM (random-access read/
write memory) chip. This kind of chip
is used as the basis of virtually all
image memories. Externally, the
memory appears as 64K locations of
I bit each. Each memory access
refers to only 1 bit. As figure 8 in
dicates. the memory is a closely
packed array of memory cells in a
square grid of 256 rows and 256 col
umns. The first 8 bits of the address
select a row of the memory location

212 BY T E • NOVEMBER 1985



c--
OFTHEBO DS
THE 2400 bps MODEM FOR IBM-Pes & COMPATIBLES.

Plug the new USRobotics Microlink 2400'" modem
board into any slot in your IBM PC or compatible-to
give your computer full 2400 bps data communications
capability.
The Microlink 2400 can communicate twice as fast as
1200 bps modems. (It transmits a double-spaced
page of text in as little as 7 seconds!) Faster com
munication means lower phone bills and increased
productivity. The modem can even redial busy numbers
until it gets through - freeing you for other tasks.

Microlink 2400 displays call status
and length on your screen, as well as
operational parameters, including the
command set and 5-register settings.
The modem's auto-answer feature
automatically adjusts from 2400 bps
to 1200 or 300 bps to match the
speed of incoming transmissions.

What's more, a powerful equalizer assures
peak performance on every call.

The Microlink 2400 is ccnT
and Bell compatible, and re
sponds to the full AT com
mand set. You can use it with
any of the popular telecom
munications software pack
ages including Telpac T

" by
USRobotics, CrosstalkT", PC

HeI,ScrulU Talk T
" and Smartcom T". In

addition to the features you'd expect, our new, im
proved Telpac enhances Microlink 2400's performance
with such features as easy-to-use windows, multilevel
security, and log files to monitor your outgoing calls.

Microlink 2400's low chip
count results in ex
ceptional reliability
backed by a full 2-year
manufacturer's warranty. But
best of all is the price - only
$699! And if you prefer an external c...rin 2400

N

modem, our new Courier 2400 T
" will deliver the same

superior performance at the same affordable price.
We set out to build the best modems on the market.
Now, they're ready. Microlink or Courier.
Being faster is important. But being best was our goal.

OIH~ticS
The Intelligent Choice
in Data Communications.
Inquiry 370

USRobotlcs, Inc. 8100 McCormick Blvd., Skokie, IL. Phone: 1-IOO-Oi81 USA. In Illinois: (312) 733-0497 Telex: 650-186-3130



MOVING PICTURES

Figure II: Internal structure of tlie SLAM cliip

Figure 10: Tlie SLAM chip performs tlie liorizontal line-fill operation by
simultaneously filling a specified scan line. between tlie X LEFT and XRIGHT

coordinates of tlie line. witli a specified 16-bit pattern.

(everything but the conventional RAM
array) is only a small fraction of the
total chip area. Thus. the expected
cost of such a chip will be close to
that of conventional memory.

The SLAM chip consists of six main
sections:

• The memory array is a conventional
dynamic RAM array.
• The halftone ALU (arithmetic and
logic unit) performs Boolean opera
tions on the incoming halftone pat
tern before it is used (its use will not
be discussed here).
• The parallel comparator accepts the
X LEFT and XRIGHT values and generates
a I bit for each of the 256 horizontal
bit positions that lie in the range
IX LEFT• XRIGHTI and a a bit for all the
others.
• The scan-line ALU determines what
values are to be stored back into the
memory array as determined by the
the parallel comparator and the half
tone bus.
• The Y control and row selector
enable the proper row of the memory
when given the Y scan-line number.
• The display shift register latches a
selected scan line so it can be dis
played independently of the rest of
the SLAM chip.

A very simple SLAM system is
shown in figure 12. This system is as
simple as the simplest of the conven
tional (graphics-processor-driven) sys
tems (figure 5). except the conven
tional DRAMs are replaced by the
SLAM memory chips. Because the
SLAM chip can modify any part of
one scan line in one memory cycle
(currently 200 ns). it can rasterize a
100- by lOa-pixel polygon in 100
memory cycles (one for each scan
line). a total of 20 /los (200 ns times lOa
cycles). As a result. the SLAM system
can rasterize the 1000 polygons in 20
milliseconds and can rasterize 50
screen images per second. well over
the number required for real-time per
formance (table 2).

The SLAM chips are capable of
rasterizing lines and characters as well
as polygons. but space limitations do
not allow me to describe these fea
tures in detail. It is possible to build

XRIGHT

SCREE

Figure II shows a block diagram of
a 16K-bit prototype version of the
SLAM chip. while photo I is a micro
photograph of the prototype chip that
1 have built at Stanford. ote that the
"smart" part of the smart memory
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t
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are very short and can be sent over
a narrow bus (19 bits). Thus. the SLAM
chip converts low-bandwidth com
mands into a high-bandwidth result
inside the VLSI memory chip where
the bandwidth is inexpensive.
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Photo I: The SLAM chip (Reprinted from the 1985 Chapel Hill Conference on Very Large Scale Integration, H. Fuchs,
editor. with permission of the publisher, Computer Science Press Inc.. 1803 Research Boulevard. Rockville. MD 20850.)

even higher performance SLAM sys
tems by using many SLAM chips in
parallel.

At present. the SLAM chip is only
a research tool and is not available
commercially. but there are strong in
dications that a SLAM chip will be
developed soon by a major semicon-

ductor vendor. under a patent license
from Stanford University.

THE DISPLAY SYSTEM
So far, we have assumed that the
image memory can be used exclusive
ly for rasterizing the image primitives.
This is accurate if the image memory

is double buffered. that is, one image
memory is being displayed while the
other image memory is being up
dated. As stated. double buffering is
essential if the image is to appear to
be changing smoothly. Otherwise, the
observer would see glimpses of half-

(continued)
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completed images as one is erased
and the next is drawn. The problem
with double buffering is that it re
quires twice the memory. This can be
significant for a display of 1000 by
1000 pixels at 8 bits each (I megabyte
for each of the two buffers).

In lower-performance systems,
where images are not changing quick
ly, one image memory is displayed
and modified simultaneously. This in
troduces another major performance
problem: Both the display and the
rasterizer must contend for the same
memory bandwidth. This results in a
severe degradation of rasterization
performance.

For example, the Macintosh display
memory (refer to figure 6) is busy with
updating the screen 50 percent of the
time. Only 50 percent of the time is
available for all other accesses to
RAM (even nongraphics accesses).

This reduces the performance by a
factor of 2.

As another example, the NEC 7220
display processor (refer to figure 5)
only allows changes to the image buf
fer during horizontal and vertical
retrace times of the TV display (50
percent of the total time).

In general. we can safely assume
that at least 50 percent of the image
buffer bandwidth is required by the
display if the system does not use
double buffering.

Recently, a number of memory
makers have begun to offer special
memory chips designed to alleviate
this problem. These chips are often
referred to as "video RAMs" or "dual
ported RAMs" and are available from
Texas Instruments (64K by I bit), NEC
(64K by 4 bit), and AMD (64K by 4
bit).

As figure 13 shows, the video RAMs

are conventional RAMs (refer to figure
8) with a 256-bit shift register added.
When a row of memory (i.e., a scan
line) is to be displayed, the video
RAM accesses the entire row and
stores the information into the shift
register. The data can then be shifted
out independently of the memory-fill
rasterization operations (that is, the
shift register is a "second port" out
of the memory). This effectively
reduces the number of display ac
cesses from 256 to I for each scan
line, and the display contention is
reduced to practically nothing.

These video RAMs can be thought
of as primitive forms of SLAMs. They
can access scan lines, but only for the
purpose of displaying the memory
contents. Video RAMs cannot per
form any useful polygon-fill opera
tions on the scan lines.

Much has been made about these

PRIMITIVES
IN SCREEN
COORDINATES

!

ROW 16

ROW 1

DISPLAY
CONTROLLER

l

SLAM 1 r-I SLAM 2 H SLAM 3 r--L..-__---'I-+-----l
ROW 2

I
I
I
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FILL COMMANDS
(Y. XLEFT, XRIGHT)

!
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Figure 12: A simple SLAM system of 1024 by 1024 pixels, in wnicn conventional dynamic RAMs are replaced by SLAM cnips
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Figure 13: Internal structure of a 64 K-bit video RAM. similar to the conventional
dynamic RAM. with the addition of a 256-bit shift register.
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posed of many stages. each of which
can be a potential bottleneck of per
formance. The step of converting
graphical objects into pixels (rasteri
zation) appears to be the most dif
ficult to perform quickly and inexpen
sively. A new smart memory called a
SLAM promises to ease this bottle
neck by accessing hundreds to thou
sands of pixels simultaneously and
thus proposes to provide a substan
tial performance improvement over
conventional architectures. Combined
with moderate cost. these new highly
parallel graphics architectures built in
VLSI could allow real-time graphics
performance for personal computers
in the near future. _

Editor's note: Readers interested in further
details are encouraged to write the author for
a reprint of a scientific paper describing the
SLAM concept in more detail.

SUMMARY
The process of generating a raster
image (for display or printing) is com-

ROW
ADDRESS

often show the same image for many
hundreds of frames (a few seconds).

Fast rasterizing architectures are as
important for raster printers as they
are for displays. Many times con
trollers for laser printers are slower
than the printer that they drive
because they cannot rasterize fast
enough. For example. Apple's recently
introduced LaserWriter is advertised
as printing 8 pages per minute. In
deed. the printer engine is capable of
printing 8 pages per minute. but the
controller cannot rasterize images
that fast. Thus. the effective through
put is 2 or 3 pages per minute for
pages of moderate complexity. Some
pages of higher complexity take
minutes to calculate and print.

LASER PRINTERS
AND OTHER RASTER PRINTERS
In the end. no matter how beautiful
images on a TV screen are. you need
to take the image from the screen and
generate a hard copy.

At first glance it would seem that
laser printers and high-performance
graphics displays have nothing in
common. In fact. many of the rasteri
zation techniques described above
are used to rasterize images for laser
printers. It is common to find printers
that have a higher pixel rate than
30-hertz TV displays

For example. a 512- by 512-pixel TV
image contains 262.144 pixels and
has a pixel rate of 8.1 megahertz. A
60-page-per-minute laser printer with
a resolution of 300 dots per inch con
tains 8.415.000 pixels and has a pixel
rate of 8.4 megahertz. Furthermore.
each page imaged by a laser printer
is usually different from the previous
one. Compare this with displays that

video RAMs as the solution to the
raster-graphics performance problem.
However. the preceding analysis in
dicates certain limitations. If the sys
tem is double buffered. these chips
offer little or no advantage. since the
image being displayed is on a dif
ferent image memory from the one
being filled. and there is no memory
contention. If the system is not
double buffered. they do offer. on the
average. a doubling in performance
because they eliminate contention for
the image memory. but they do ab
solutely nothing to improve the
rasterization problem (that is. they in
crease the bandwidth out of the
memory but do nothing for the band
width into the memory).

While an improvement in perfor
mance by a factor of 2 is not insignifi
cant. the major performance bottle
neck occurs when the memory is be
ing filled. It is there that systems can
get performance increases on the
order of 100 times to 1000 times or
more. rather than 2 times. These per
formance improvements can be
achieved by increasing the bandwidth
to the memory (through the use of
SLAMs. for example).
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HIGH~RESOLUTION

PRINTER
GRAPHICS

BY MARK BRIDGER AND MARK GORESKY

You can address the individual dots used to generate
dot..matrix characters

ONE OF THE GREATEST frustrations
in doing graphics on a microcomputer
is· the rather low resolution of the
usual microcomputer monitor. The
standard IBM Personal Computer
color-graphics adapter and monitor
display a maximum screen size of 640
by 200 pixels (picture elements); other
computers and configurations do
somewhat better. perhaps as much as
720 by 350 pixels. It is difficult to draw
horizontal lines fast enough to keep
the image from flickering. And there
are limits to the amount of screen
memory available on standard graph
ics boards.

Many dot-matrix printers are cap
able of printing individual dots at a
much higher resolution than the
typical CRT (cathode-ray tube) screen
can display them. The Epson FX-80
and the IBM graphics printer are cap
able. for example, of printing 240 dots
per inch horizontally (1920 dots per
line) and 216 dots per inch vertically
the latter by printing a line of graph
ics, advancing the paper one-third of
a dot. printing another "interlaced"
line of graphics. etc. Other printers
can perform similar feats. To use this

capability you need to figure out how
to "fire the pins:' and you need
enough extra memory to record
where all the dots are to go. This arti
cle will show you how to draw some
lines and curves on your printer with
a resolution of up to 1600 by 640
dots.

SETTING UP THE "PRINTER
SCREEN"
The first problem is memory. If you
think of a dot as being either on or
off. to use an analogy with the screen
display, then encoding 1600 by 640
dots, or 1.024,000 points. requires
that many bits of information. If you
divide by 8 to convert bits to bytes.
then the process requires 128,000
bytes. or nearly 128K bytes of mem
ory. Somehow, you must set aside that
much memory to record this image.
Unfortunately. this is not easily done
in BASIC so we must look elsewhere.

The most widely used microcom
puter language that allows fencing off

. this much memory is PascaL and
because Thrbo Pascal lets you point
to nearly all available memory with
out having to give explicit addresses.

it is the easiest language to use.
Let's set up two 64K-byte memory

areas that represent the even lines
and the odd lines of a picture. Each
of these areas is represented by the
following Pascal data type:

Type data-type = array[0..1599,
0, .39] of char;

This type of variable is a doubly
indexed 1600 by 40 array of charac
ters; since one byte represents each
character. this multiplies to about 64K
bytes.

Now let's declare the variables that
are to reserve this space:

Var Evenmap, Oddmap:
A data-type;

(continued)

Mark Bridger and Mark Goresklj are
associate professors of mathematics at North
eastern Universitlj. Mark Bridger has a Ph.D.
from Brandeis Universitlj; Mark Goresklj
holds a Ph.D. from Brown Universitlj. Mark
Bridger can be reached at Bridge Software.
31 Champa St .. Newton Upper Falls, MA
02164. Mark Goresklj can be reached at the
Mathematics Dept.. Northeastern Universitlj,
360 Huntington Ave., Boston, MA 02115.
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Table 2: Tliis table sliows tlie distribution of tlie various print dot positions
between even and odd rows.

Even: 0 1 0 0 0 0 0 0 0 0 0 Odd
10100000000

200 1 0 0 000 0 0
30001000000

40000 1 000 0 0
500 0 0 0 1 0 0 o 0

6 o 0 0 0 001 000
7 0 0 0 0 0 001 o 0

8 o 0 0 000 0 0 1 0
9 o 0 0 0 000 0 0 1

10 o 0 0 0 0 0 0 001
11 o 0 0 0 0 0 001 0

12 000 0 0 0 0 1 0 0
13 o 0 0 0 001 000

14 00000 1 000 0
15 o 0 0 0 1 0 0 0 0 0

Thble I: Tliis table sliows tlie dot positions on tlie page. Tlie Is represent dots
tliat you actually want to draw: tlie Os, dot positions you want to skip over.

0 1 0 0 0 0 0 0 0 0 0
1 0 1 0 0 0 0 0 0 0 0
2 0 0 1 0 0 0 0 0 0 0
3 0 0 0 1 0 0 0 0 0 0
4 0 0 0 0 1 0 0 0 0 0
5 0 0 0 0 0 1 0 0 0 0
6 0 0 0 0 0 0 1 0 0 0
7 0 0 0 0 0 0 0 1 0 0
8 0 0 0 0 0 0 0 0 1 0
9 0 0 0 0 0 0 0 0 0 1

10 0 0 0 0 0 0 0 0 0 1
11 0 0 0 0 0 0 0 0 1 0
12 0 0 0 0 0 0 0 1 0 0
13 0 0 0 0 0 0 1 0 0 0
14 0 0 0 0 0 1 0 0 0 0
15 0 0 0 0 1 0 0 0 0 0

The " ~" defines a pointer. When you
actually create these variables during
program execution, using the com
mand New, the computer sets aside
two blocks of free memory and auto
matically reserves them for your use.
Each of the variables Evenmap and
Oddmap "points" to the beginning of
one of these blocks, and you need
never concern yourself with exactly
where in memory these blocks reside.

How A Dar-MATRIX PRINTER
DRAWS Oars
The print head of a dot-matrix printer
normally has seven or more wires. ar
ranged vertically: the most common

HI-RES PRINTER GRAPHICS

number is nine. (Eight are used to
draw most of the characters, while the
ninth is used to draw the bottoms of
the g and y characters and to under
line.) When typing letters, the printer
receives the ASCII code of the char
acter-a number between 0 and 255.
As the print head moves across the
page, it extends certain wires, de
pending on the pattern stored in the
printer's memory for that character,
and the head strikes them against the
paper. Usually from 9 to 12 such col
umns of dots are needed to make a
character.

You want to be able to tell the
printer directly which wires to fire: in

other words, you want to bypass that
part of the printer's memory that
stores the patterns for the printing of
usual characters (letters, numbers,
etc.)-you want to do bit-mapped graph
ics. Most printers support this: it is
usually called graphics mode. Let's try
to address a particular dot on the
page.

First. since the wires on the print
head are not that close together. you
can make use of tiny partiallinefeeds
to double the number of vertical dots.
Thble I contains a diagram of how it
works. The characters represent dot
positions on the page: the 1s repre
sent the dots that you actually want
to draw and the Os represent the dot
positions you want to skip. To get
maximum resolution, you want the
dots to be as close to each other as
possible, both horizontally and ver
tically. Getting them close horizontally
is accomplished by means of a sim
ple printer command. To get them
close vertically, you must divide the
picture into the even rows (0, 2, 4, etc.)
and the odd rows (I. 3, 5, etc.), as
shown in table 2.

When the printer is in graphics
mode, the printer prints, for each byte
you send it. any pattern of eight ver
tical dots you specify. The strategy in
table 2 is to do the folloWing:

I. Send the printer the 10 bytes that
specify the 10 columns represented
by the even rows.
2. Instruct the printer to do a carriage
return plus a linefeed of one-half a
vertical dot.
3. Send the printer the 10 bytes that
specify the 10 columns represented
by the odd rows.
4. Instruct the printer to do a carriage
return plus a Iinefeed of 7Y2 vertical
dots, preparing it to draw more sets
of even and odd rows if there are any.

In more ambitious applications you
can have as many as 1600 columns
across instead of just these 10. The ar
ray pointers Evenmap and Oddmap
store this information for the printer.
Each represents 1600 columns: each
column is 40 bytes or 320 dots high.
Looked at another way, there are 320

(continued)
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You were smart to buy
Turbo PascalMback then.
Now you'd be smart to sell it.

COMPILE SPEED (MINSEC)

30 LINES 0:09.00 0:02.00

360 LINES 0:25.00 0:05.00

EXECUTION SPEED (MIN:SEC)

SIEVE 0:13.92 0:15.26

FIBONACCI 0.53.49 1:49.74

30X30 MATRIX (8087) 0:08.84 0:19.28

FP OPERATIONS 0:52.12 0:31.75

FP OPERATIONS (8087) 0:01.97 0:06.21

SYNT.4X CHECKING EDITOR YES NO

MULTIPLE WINDOW EDITING YES NO

EDITOR F1LESIZE LIMIT MEMORY SIZE 64K

COMPILE ERROR CALLS EDITOR YES YES

LINKER YES NO

PRODUCES .EXE FILES YES NO

EXECU7:4BLE CODE SIZE LIMIT DISK SPACE 64K

DOS ACCESS FROM EDITOR YES NO

DOS ACCESS FROM PROGRAMS YES LIMITED

8087 SUPPORT STANDARD YES NO

COPY-PROTECTED DISK NO NO

COST WITH 8087 SUPPORT $80.88 $109.90

,r" INTERFACE
'III TECHNOLOGIES

3336 RichmondAve., Suite 200
Houston, Texas 77098

1-800-922-9049
(In Texas, call 713/523-8422) Telex: 322127

Modula-2 Bulletin Board: 713/523-7255

Source: Software Resources, Inc.
Sieve program from BYTE, January 1983.
Fibonacci program from Dr. Dobb 's Journal, February
1985.
Matrix program from BYTE, October, 1982.
FP Operations program from BYTE, May 1985.
Turbo Pascal without 8087 uses only 6-byte accuracy
for type REAL; M2SDS with or without 8087 uses
8-byte accuracy.
Programs compiled with all checking options on.
All tests conducted on astandard IBM-PC/XTwith
512K ofmemory and an 8087 math coprocessor.

TURBO 3 0M2SDS

Name ::--,----_,----=---,----,----,-----.,.-_
(Signature required for credit card orders.)

Address _

City _

,----------
I

Trade in your Thrbo Pascal for M2SDS today.
Or, order your copy by completing this coupon.

I 0 Enclosed is my Thrbo Pascal diskette

I
and a check for $50.88, plus $4 shipping and
handling.

o Enclosed is my Thrbo Pascal diskette.
Apply charges to the credit card indicated
below.
o Please send me M2SDS for $80.88, plus $4
shipping and handling. My check is enclosed.

o Please send me M2SDS for $80.88. Apply
charges to the credit card indicated below.

VISA/MasterCard!American Express.
(Circle One)

Credit card # _

Expiration Date _

Turbo Pascal is a trademark ofBorland International.

*Diskette will be destroyed immediately upon receipt,
so that your Borland license agreement is not violated.

How can you get the latest in pro
gramming efficiency? Simple. Just
send us your Turbo Pascal diskette'
whether it's IBM format or not-and
we'll send you M2SDS for just $50.88.
That's $30 off the regular price.

Why switch? Because Modula-2
was specifically designed by the
developer of Pascal, to replace the
Pascal language. So you already know
the language basics that will help you
start programming right away.

And when you combine the power
of Modula-2 with all the features of
M2SDS, you'll be programming faster
than ever-in virtually no time at all.

Just look at all the extras M2SDS
includes. And how it outperforms
Turbo Pascal in independent studies.

So now that you're wise to Turbo
Pascal, why not trade it in? And trade
up to the programming efficiency of
the future. Get M2SDS for just $50.88
when you send us your Turbo Pascal
diskette. Or, order M2SDS for just
$80.88 without the trade.

Either way, it's one of the smartest
moves you can make in programming.
And now, it's the best deal going.

AND HERE'S YOUR CHANCE.
TRADE IN YOUR TURBO
PASCAL AND GET THE
MODUIA-2 SOFIWARE
DEVELOPMENT SYSTEM
(M2SDS) FOR JUST $50.88.

State/Zip _

Price does not include shipping and handling. Texas
residents add 6.125% sales tax. International orders
add $30.

INTERFACE TECHNOLOGIES CORPORATION

3336 Richmond, Suite 200 Houston, TX 77098
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{sets aside space in memory for arrays}

{insert set bit in correct place}
{using appropriate pixel masks}

{Output to EPSON FX-type printer.}
{See listing 2 for Prowriter Printout.}

(continued)

{print odd row}
{carriage return}
{start next line 7V3 dots down}
{Iinefeed}

{Part of number of graphics bytes coming}
{Rest of number of graphics bytes coming}

canst
across = 1599; (00 replace with 1249 for Prowriter 00)
down = 39;

type
data_Jype = array[O..across, O..down] of char;
mask-array = array[O.. 7] of byte;

Listing I: Epson FX-80 procedures in disk file Pri ntpak. pas.

var
Evenmap, Oddmap: • data_Jype;
M, R: mask-array;

procedure IniLmem;
var I,J: integer;
begin

new(Evenmap); new(Oddmap);
for J : = 0 to down do

for I := 0 to across do
begin

oddmap- [I,J] : = chr(O); {initializes both arrays}
evenmap- [I,J] : = chr(O) {all bytes = O}

end
end; {lniLmem}

procedure Printout;
var n_lo, n_hi:byte;

i,j : integer;

begin {Printout}
n_hi: = (across + 1) div 256;
n_lo: = (across + 1) mod 256;
for J : = 0 to 39 do

begin
write (Lst,chr(27), 'z' ,chr(n_lo),chr(n_hi));

{Enter graphics mode; give # bytes coming}
for I : = 0 to across do write(Lst, evenmap' [I,J]); {print even row}
write(Lst,chr(13)); {carriage return}
write(Lst, chr(27),'3',chr(1)); {set linefeed for V3 dot down}
write(Lst, chr(10)); {do linefeed}
write (Lst, chr(27),'Z' ,chr(n_lo),chr(n_hi)); {graphics mode again}
for I : = 0 to across do

write (Lst, oddmap' [I,J]);
write(Lst, chr(13));
write(Lst,chr(27), '3', chr(22));
write(Lst, chr(10));

end
end; {Printout}

procedure PixelMasks;
var I: integer;
begin

M[7]:= 1;
for 1:= 6 downto 0 do M[I]:= 2 o M[I+1];
for I: = 0 to 7 do R[I] = 255 - M[I]

end; {Pixelmasks}

procedure Change (var Char_byte: char; color, height integer);
{changes given byte from present value to given value = color}
var old: integer;
begin

Old: = ord(Char_byte);
case color of

1: old: = old OR M[height];
0: old: = old AND R[height]

even rows and 320 odd rows. Each
row is 1600 dots wide, and the printer
will print eight even or eight odd rows
in each pass. Note that these rows
form a natural unit totaling 16 rows;
let's call such a unit a printer line.

How TO LOCATE A DOT
ON THE PAGE
Let's write a procedure-Pset(x,y,
color)-that draws a point of coor
dinates x and y in the proper place
in one of the two arrays. The coor
dinates x and y denote the point's col
umn and row (measured from the up
per left-hand corner). respectively.
The variable color can be equal to
either 0 or I; 0 means erase any point
existing at that location; I means in
sert a point there. IEditor's note: All pro
grams shown here are available for down
loading on BYTEnet Listings. Before
November I call (617) 861-9774. After
wards, call (617) 861-9764.1

See listing I for the procedure Pset.
Start at the line that reads color : =
color mod 2. First the procedure en
sures that color is in the correct range
by applying a mod 2 to it. (When K
and N are whole numbers, K mod N
finds the remainder you get when you
divide K by N. When you divide by
2, you can get a remainder of only 0
or I, depending on whether K is even
or odd, respectively.) Next you deter
mine which printer line you're in by
dividing the row number by 16 (y div
16). When you know this line number,
you can determine which vertical dot
within that line you're in; this is height.
Finally, y mod 2 tells you whether
your dot is in an even or an odd row.

For example, suppose you want to
print a dot in column 1173, row 554.
Then x equals 1173 and yequals 554.
554 div 16 equals 34, so you are in
the 34th printer line. 554 mod 16 is
10 and 10 div 2 is 5, so the height of
the dot within the printer line is 5;
since 554 is even, you are in the ar
ray pointed to by Evenmap. The pro
gram now calls on the procedure
Change to insert this point into the
correct position in memory.

The problem now, and the reason
Change is so complicated, is that

(continued)
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• baud-level klt. Otoose f'ronJ
~motherboard,cables,disk~dIlii
aKI enhancement boards) and add your
tor and disk drives. Or buy just the parts you
your project. Either way, all series 286AT
hardware and software /(f compatible.

But you won't be on your own. The ADTEK SEIUBS
286AT comes with illustrated, step by step instructions
that even a beginner can follow. (Some basic knowl
edge of electronics will be helpful.) Wit~ just a few
simple household tools you can put your new compu
ter together in a Saturday afternoon. And you'll feel
confident about your SERIES 286AT because every
ADTEK product is protected by a full, one year factory
warranty.

And amazingly



HI-RES PRINTER GRAPHICS

end; {Pset}

Listing 2: Printout procedure for Prowriter,

SOME PRINTER DIFFERENCES
The eight vertically arranged print
pins on most printers correspond to
the eight bits in a byte. On the Epson
FX-80 and many other printers, the
high-order bits-those in the left half
of the byte-correspond to the upper
pins: the low-order, or rightmost. bits
correspond to the lower pins. Thus,
the byte 10000010 causes the top pin
and the next-to-the-bottom pin to

turning on a point involves changing
a single bit within a byte, Computers
are generally not equipped to do this
easily. Remember that each byte con
trols eight vertical dots, and you want
to change only one of them, This is
most quickly done with bit masks and
the logical operations AND and OR,
See the text box on bit manipulation,
"Bits AND/OR Pieces," on page 225,
(Note that in the PixelMasks pro
cedure, the leftmost bit in a byte is
called the zeroth bit. while the right
most bit is the seventh,)

If you want to insert a 1 in the third
bit. you use the mask M[height],
where height equals 3, with the logical
OR operation, The code that inserts
this 1 into the byte Old is simply:

Old: = Old OR M[height]

M[height] is a byte made up of all
zeros except for a 1 in bit height. If
Old is 01000010 and height is 3, then
Old becomes the byte (01000010 OR
00010000) = 01010010,

If you want to insert a 0 into this
same byte, you use the mask
R[height] together with the logical
AND operation:

Old: = Old AND R[height]

Here, R[height] is a byte made up of
1s except for a 0 in bit height. If Old
is 01111101 and height is 7, then Old
becomes the byte (01111101 AND
11111110) = 01111100,

Note that you write to printers using
Pascal's Write and Writeln procedures,
and these procedures expect to be
given a character. This is why you
should set up your arrays as character
arrays and why the last command in
the Change procedure converts the
byte into a character.

{print odd rows}
{start next line 7V2 dots down}

{enter graphics mode}

{print even rows}
{start next line '12 dot down}
{graphics mode again}

{for Prowriter}

{wrd = digits of across}
{set pitch for proportional spacing 

the highest horizontal density}

{get next digit (= b)}
{insert as a character in string: wrd}

'); {clear printer buffer}
'); {= 50 bytes}

{ + carriage return}
{a = number of graphics bytes}

color : = color mod 2;
Line: = Y div 16;
height: = (Y mod 16) div 2;

{vertical position of pixel consists of a line}
{number between 0 and down; and a height}
{between 0 and 15, divided into}
{even-odd groups}

if y mod 2 = 0 then change(evenmap' [x,line],color,height)
else change (oddmap' [x,linej,color,height)

procedure Printout;
var wrd : packed array [1,.4] of char;

a,b,i,j,k : integer;

begin {Printout}

writeln (lpt1,'
writeln (lpt1,'
writeln (lpt1);
a : = across + 1; I : = 4;
repeat

b : = a mod 10; a: = a div 10;
wrd [I] : = chr(b + ord( '0'));
I := I - 1

until I = 0;
writeln (lpt1, chr(27),'P');

for J : = 0 to down do
begin

write (lpt1, chr(27),'S',wrd);
for I : = 0 to across do

write (lpt1, evenmap' [I,J]);
writeln (lpt1, chr(27),'T','01 ');
write (lpt1, chr(27),'S',wrd);
for I : = 0 to across do

write (lpt1, oddmap' [I,J]);
writeln (lpt1 ,chr(27),'T',' 15');

end
end; {Printout}

{ ", •• ***.***** ... ft****** ••• "' ••••• ** •• "' •• **.lIf.**** ••• *"'*"'*'"

This multiplies x by the ratio of screen width to printer width,
multiplies y by the ratio of screen height to printer height.

For the Prowriter this last line should be replaced by:

Plot(x div 2, Y • 5 div 16, white);..................................................... }

( .
For the Prowriter these last two lines should be replaced by

1: old: = old OR M[7 - height];
2: old: = old AND R[7 - height] {See text for details,}.......................................................)

end;
Char_byte: = chr(old)

end; {Change}

procedure Pset (x,y,color : integer);
{Writes the dot at position (x,y) into memory arrays}

var 1,line,height : integer;

begin {Pset}
Plot(x • 2 div 5, Y • 5 div 16, white); {draw dot on screen}
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make dots on the paper. On the other
hand. for the Prowriter and several
other printers. the exact opposite is
true-the leftmost bit causes the bottom
pin to fire. Thus. if you want to insert
a I in the third bit for a Prowriter. you
OR with M[l-height] where height
equals 3. To avoid confusion we have
indicated the corrections necessary to
handle the Prowriter properly (see
listing 2). If you have a different
printer. you should check your
manual for the correct pin assign
ments. (The Prism printer. for exam
ple. uses only seven pins)

Another important difference be
tween printers is in how close you are
allowed to print the dots horizontally
and vertically. In the Epson quad
ruple-density graphics mode. avail
able only on the FX. RX. and IBM
models. the printer prints 240 dots
per inch or 1920 dots across an 8-inch
page. Because of restrictions on the
size of arrays (64K-byte maximum).
the examples in this article draw only
1600 dots. (We can draw more. but at
the expense of some vertical rows.)
The older Epson MX prints only 960
dots across the page. For the Pro
writer. the highest density possible is
in proportional mode. where you can
get 160 dots per inch or 1280 per
line-we use 1250 in our examples.

Each dot on a dot-matrix printer is
approximately 1/72 inch in diameter.
The Epson FX-80 permits linefeeds of
Y3 dot. which results in a theoretical
vertical density of 2I6 dots per inch.
The Prowriter allows 12-dot Iinefeeds.
or a vertical density of 144 dots per
inch. In the examples in this article. we
use the Epson Y3-dot Iinefeeds as if
they were V2-dot; this works fine. un
doubtedly due to the inherent inac
curacy of paper advance.

Once again. you must consult your
printer manual if you have a different
printer. The Prism does not seem to
support fractional Iinefeeds at all.
while the Mannesmann '!ally achieves
them by raising or lowering the actual
print head 12 dot.

ECHOING ON THE SCREEN
We now have the complete setup for
drawing a dot in "printer" memory.

HI-RES PRINTER GRAPHICS

Returning to listing L note the call to
the procedure Plot. Plot is a ll.irbo
Pascal procedure that draws a dot on
the actual screen for each point you
draw in memory. However. the scale
for the printer is different from the
scale for the screen: 1600 by 640 dots
for the printer (1250 by 640 dots for
the Prowriter) versus 640 by 200 dots
(pixels) for the screen. For the Epson

S uppose you have two bytes. each
represented as eight binary bits:

Byte1 = 10111010 and Byte2 =
00110011. To make calculation simpler
later on. let's call the first bit on the left
of each byte the zeroth bit: the next is
the first. then the second. etc. Thus. the
zeroth bit of Byte1 is I. the first is O. and
the seventh. or rightmost. bit is O. When
you OR Byte1 and Byte2 together. you
produce a new byte. Byte3. If either of
the corresponding bits. for example the
zeroth bits of Byte1 and Byte2. is a I.
then you make the corresponding bit
of Byte3 a I: otherwise. it is a O. Thus.
the zeroth bit of Byte3 is a 1 since
Byte1 has a I in the zeroth position.
The first bit of Byte3 is a 0 since neither
Byte1 nor Byte2 has a I in that
position.

Byte1 1 0 1 0 0
Byte2 = 0 0 0 0 1
Byte3 = 1 0 1 1 1 0 1 1
Byte3 = Byte1 OR Byte2 =

10111011.

If you perform an AND on the two
bytes. the process is similar. except that
you put a I in Byte3 only if both corre
sponding bits are I. Let's let Byte4 =
Byte1 AND Byte2.

Byte1 1 0 1 1 1 0 0
Byte2 = 0 0 1 1 0 0 1
Byte4 = 0 0 1 1 0 0 1 0
Byte4 = Byte1 AND Byte2 =

00110010

Suppose now that you have a byte
B = 10011001 and you want to change
the second bit from a 0 to a I. If you
have a byte M2 that is all Os except for
a I in this second position (i.e.. third
place from the left). then you can
execute

FX-80 you rescale by multiplying the
column and row. respectively. by
640/1600 (2/5) and 200/640 (5/16). For
the Prowriter you multiply by 640/
1250 (approximately 12) and 200/640
(5/16). Since real-number multipli
cation is time-consuming (unless you
have 'an 8087 chip) and since Plot re
quires integer parameters anyway. you

(continued)

B OR M2 = 10011001 OR 00100000
= 10111001

This accomplishes your purpose. You
need eight different masks of this type
to handle each possible bit position.
Note that M2 = 00100000 (binary) =
20 (hexadecimal) = 32 (decimal): also.
32 = 2(7-2). All other such masks are
powers of 2 also. This explains how M.
the array of eight different pixel masks.
is constructed in the procedure Pixel
Masks (see listing I).

To turn off the fourth bit of B (i.e..
change it from a I to a OJ. you can AND
it with a byte R4 that is all Is except
for a 0 in the fourth position (the
reverse type of mask from M2):

BAND R4 = 10011001 AND 11110111
= 10010001

In this case R4 = 11110111 (binary) =
F7 (hexadecimal) = 247 (decimal). The
procedure PixelMasks also constructs
the array R of eight different reverse
masks. The relation between the masks
of the two types is easy to see. For ex
ample. consider M[3] = 00010000 =
16. and R[3] = 11101111 = 239. Then

R[3] = 11101111 = 11111111 - M[3]
= 255 - M[3]

Thus. you get the reverse pixel masks
from the normal pixel masks by sub
tracting the normal ones from 255.

One great advantage of pixel masks
is that they are fast. Once created. you
can use them over and over without
any time-eonsuming computation. You
can use pixel masks in regular screen
graphics also: if you use color. you will
need several other sets of masks that
do two bits at a time. since a choice
of one out of four colors requires two
bits.
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Listing 3: Program to test printing procedures. It draws a parabola: y = x.x.
Note tFle $1 directive to include tFle routines in Printpak.pas (see listing I).

var ch: char;

Procedure Plotcurve;
var I, width: integer;

scaler: real;
begin {Plotcurve}

width: = across - (across mod 50);
scaler: = width/50;
for I: = 0 to width do

Pset(I, trunc(639 - (I/scaler - 25) '(I/scaler - 25)),1)
end; {Plotcurve}

begin {Testcurve}
IniLmem;
PixelMasks;
HiRes; HiResColor(7); {draw in 640- by 200-dot mode}
Plotcurve;
write('Continue (y/n)? ');
readln(ch);
if ch = 'y' then Printout;
TextMode(BW80)

end. {Testcurve}

{Include printer procedures listed above.}

can do this quite neatly using integer
multiplication and div:

Plot(x * 2 div 5, y * 5 div 16, white)

For the Prowriter:

Plot(x div 2, y * 5 div 16, white)

This is still somewhat wasteful since
it draws some dots on top of others,
but it is sufficient for this example,

How TO PRINT THE DOTS
In theory all we have to do is send
these bytes to the printer. However,
many printers are fussy and don't like
to be in graphics mode-in fact they'll
only stay there for one line at a time.
Furthermore, each time you invoke
graphics mode you have to tell them
how many graphics bytes to expect
on that line: if you send them more,
they start printing regular characters.

Let's do a brief rundown on the
Epson FX-80 graphics Printout pro
cedure (see listing 1). Lst is Thrbo
Pascal's name for the printer. The
Epson FX-80 instruction to enter
quadruple-density graphics mode is
Escape (chr(27)) followed by Z (on
the MX, replace Z with L). Then the

Program Testcurve;

{$I printpak.pas}

HI-RES PRINTER GRAPHICS

printer needs to receive the number
of graphics bytes it should expect as
a sequence of two characters, which
are determined as follows:

Byte #1 = "n_lo"
(# of bytes mod 256)

Byte #2 = "n_hi"
(# of bytes div 256)

(This information should be easy to
obtain from your printer manual
under "Graphics Mode.")

Procedure Printout has two nested
loops: the big one controls the printer
lines, while the smaller sends out the
character bytes within each printer
line. Recall that a printer line consists
of one even and one odd group of
1600 bytes. For each of these we
must. as just mentioned, reenter
graphics mode and give the byte
count. The command write(Lst,
chr(13)) is simply a carriage return.

The only other lines of interest are
the paperfeeds. The Epson FX-80
won't do a linefeed of Y2 dot but
rather works in multiples of YJ dot.
Since even Epson disclaims any great
accuracy for such a tiny linefeed, we
tried various combinations such as YJ

and 7%, ¥3 and 7YJ, etc. The best
image seemed to result from using YJ
and 7Y3 (22/3).

Now let's take a look at the Pro
writer graphics Printout procedure
(see listing 2). since the Prowriter
works a little differently. First you
should clear out the 50-byte printer
buffer by writing 50 blanks-we've
never seen the necessity of this, but
it is suggested as a precaution. Next
you should report the number of
graphics bytes the printer is to expect
(= across + 1) by sending a string
whose characters are the decimal digits
of this number. These are computed
by the small loop (from a: = across
+ 1 through until I = 0;). The rest of
the code is the same as the Epson
FX-80's except for the different printer
instructions (escape sequences).

THE TESTCURVE PROGRAM
To demonstrate how these pro
cedures work, listing 3 contains a
driver program that sketches the sim
ple parabola y = x.x (see figure I).
The heart of this program is the pro
cedure Plotcurve, which illustrates the
scaling and coordinate manipulation
necessary to draw "computer pic
tures." Since the origin is in the upper
left-hand corner and the y-coordinate
is measured downward, you are
essentially plotting y = 639 - (x 
25) *(x - 25). x should go from 0 to
50: since the width of the screen is
across (1599 or 1249), you round across
to the nearest 50 (width: = across 
(across mod 50)) and let I go from 0
to width. The scale factor scaler is
width/50 and x equals I/scaler or
(l/width)*50. Thus, when I equals 0,
x is 0: when I equals width, x is 50.
Then you use Pset to graph your
points:

Pset(l, trunc(639 - (I/scaler - 25) *
(I/scaler - 25)), 1)

Note that you must truncate (trunc)
since Pset requires integer param
eters.

CONNECTING THE DOTS
The procedure Plotcurve draws a
curve by computing each point sepa-

(continued)

226 BY T E • NOVEMBER 1985



What everyA~ple lIt and lIe
user shoulo ask before

buying the"Sider"10 ME hard disk:

ZijJ

3579 Highway 50 East
Carson City, NV 89701

20S

Siale

Address

Name

Cil)'

Telephone (area code)
MaillG:
~FIRST
~ PERIPHEMI&,
~CLAS~

tribution expenses, and pay only for
the product.

What about a guarantee?

Like many experienced Apple users, you
may be reluctant to buy a hard disk
priced at only $595 without first seeing
for yourself how it performs. That's why
First Class Peripherals offers you a re
assuring, money-back guarantee that
eliminates any risk on your part. Simply
order the Sider and use it for 15 days.
Then, if you're not entirely satisfied,
return it and receive a full refund-no
questions asked.

The Sider also comes with a full
one-year limited warranty. Plus, there's
a convenient, toll-free hotline you can
call anytime you have a technical or
service question, or need help.

Don't delay.
Order the Sider now.

To receive the Sider 10 megabyte Win
chester hard disk subsystem for only $595,
Simply order using the coupon below. For
faster service, order by phone and charge
to your VISA, MasterCard or American
Express. (You can also call us if you have
any questions or technical concerns about
the Sider. We'll see you get the help you
need.) Call toll-free:

1 800 538-1307
Extension 205

Exp. Dale

Signalure
• Residents of CA, NV and PA, please add appropriate sales tax.

Card #

toughest in the industry, ensures that the
Sider will operate reliably. One more assur
ance of the $595 Sider's quality: it's UL
Approved and FCC Class Brated.

But why is it only $595?

You pay less for the Sider than for other 10
MB hard disks simply because you're pay
ing for the superior quality components
inside the unit, not for a lot of retail over
head costs. Since First Class Peripherals
sells direct, you avoid dealer and dis-

October I, 1985 through December 31, 1985

------------D Yes, please send me the Sider, including half-height 10 megabyte Winchester hard disk drive,
Apple adaptor board, cable, complete installation software and documentation.

I prefer to pay as follows:
o I've enclosed my check or money order for

$595· + $15 shipping and handling, payable
to First Class Peripherals.

o Please bill the following credit card account
for $595· + SIS shipping and handling:

o VISA 0 MasterCard 0 American Express

"Only $595?"

Apple and Pro DOS are trademarks of Apple Computer, Inc.
CP/M is a registered trademark of Digital Research, Inc.

What makes it so reliable?

To start, the Sider is manufactured, and
sold exclusively, by First Class Peripherals,
an innovative computer company which is
backed by Xebec. The computer industry's
leading manufacturer of disk controUers,
Xebec has over a decade of experience
serving customers like IBM, Toshiba, Texas
Instruments and Hewlett Packard. It's this
kind of expertise that helps assure the
Sider's performance.

Special design features further en
hance reliability. The Sider's controller is
the field-proven, industry standard Xebec
S1410A. And Xebec's 3200 drive tester, the

When a company offers a superior qual
ity 10 megabyte Winchester hard disk
for only $595, it's bound to raise a few
eyebrows ... and a lot of questions. The
fact is, you're probably already wonder
ing "Can I really get a 10 megabyte hard
disk that's reltable for only $595 ?" The
answer is: ABSOLUTELY. ..when you
choose the Sider from First Class
Peripherals.

What's so great about the Sider?

For starters, the Sider lets you boot your
Apple l/+ or lIe directly off the hard
disk-unlike some other Winchester
subsystems. Rebooting is also trouble
free. And the disk is partitionable,
allowing you to allocate space to four
operating systems on the same disk.
The Sider supports: Apple DOS 3.3; Pro
DOS""; Apple Pascal; andCP/M~

What's more, a small "footprint"
lets you incorporate the compact Sider into
your existing computer set-up with ease.

In addition, with the Sider, you not
only pay far less for the subsystem, you also
save money on installation. Because, unlike
other 10 MB systems that require the
purchase of expensive "extras;' the Sider
is plug and play. Everything you need is
provided, including cables, host adaptor,
installation software and manual.
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OnlyToshiba printers
combine the

beautyofthe daisywith
the spaod ofthe dot.

. ,

In 1buch with 1brnorrow

ii ... :

Toshiba's 3-in-One 136-column
printers also give you both down

loadable type fonts and plug- in type
font cartridges for an almost unlimited

.number of ways to express yourself.
For mo information, call 1-800-457-7777,Oper

ator 32. And tell us
you'd liketosee
the beauty of the
daisy and the
speed of the dot.

The Toshiba 3-in-One™printers.
Toshiba's 3-in-One printers are the

IBM PC-compatible printers that give you the best
of everything.

Because their 24-pin printhead gives you beauti
fulletter-quality type like a daisy. Combined with the
quiet speed and perfect graphics of the matrix.

In the world of business printers this combination
makes Toshiba the leader in the letter-quality matrix
category. And our 3-in-One printers a breed apart.
So your printouts stand apart from the crowd.
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TOSHIBA
TOSHIBA AMERICA. INC. Inlormatl(ln Syslems D!VI$lon
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Listing 4: Bresenham's line-drawing algorithm (The Pascal implementation is
courtesy of Professor Richard Rasala of Northeastern University.)

HI~RES PRINTER GRAPHICS

the points (1.5) and (2,10). (This didn't
happen on the parabola graphic
because x went from 0 to 50 in 1599
steps, so each step represented an x
change of about 0.03. Thus, even at
the steepest part of the curve, y

(continued)
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TheToshiba P351
nrinter:

Theultimate in
3-in-OneTM

technology.
The perfect business printer. Engi

neered to combine letter-quality printing,
superb graphics and reliability with high
speed. Plus a long list of sophisticated
features, So you get three printers for the
price of one.
Speed: 100 characters per second
letter quality; 288 characters per second
(12 cpi)-draftquality.
Dual Emulation: Qume Sprint II and
IBM Graphics Printer (standard).
Reliability: In-use tests show the
Toshiba 3-in-One printer can operate
without fail for up to 77 years of normal
workdays,
Durability: The 24-pin printhead lasts
twice as long as nearestcompetitors'.
Compatibility: Toshiba's 3-in-One
printers are compatible with major soft
ware packages.
Interchangeability: Our parallel and
serial interfaces make the 3-in-One series
compatible with all micros. Today-and
tomorrow.

In lbuch with lbrnorrow

TOSHIBA
TOSHIBA AMERICA INC.lnlormahon Systems DIVISIOn

(continued)

Procedure Pixel_Line(x1 ,y1 ,x2,y2:integer);

var x, y, z, a, b, dx, dy, d, deltap, deltaq: integer;

begin
dx: = abs(x2 - x1);
dy: = abs(y2 - y1);

If dy < = dx then {Slope < = 1}
begin
x: = x1; {initialize x}
y = y1; {initialize y}
z: = x2; {set sentinel in x-direction}
{Now set x-increment}
If x1 < = x2

then a: = 1 {x increases}
else a: = - 1; {x decreases}

{Now set y-increment}
If y1 < = y2

then b: = 1 {y increases}
else b: = - 1; {y decreases}

{Initialize decision function and its deltas}
deltap: = dy + dy;
d : = deltap - dx;
deltaq: = d - dx;
{Locate and plot points}
Pset(x,y,1); {First point}
while x < > z do begin

x: = x + a;
if d < 0

then d: = d + deltap
else begin

y: = y + b;
d: = d + deltaq
end; {else}

Pset(x,y,1);
end {while}

end {Case: if dy < = dX}

else {dx < = dy so view x as a function of y}
begin

y = y1; {initialize y}
x: = x1; {initialize x}
z: = y2; {set sentinel in y-direction}
{Now set y-increment}
If y1 < = y2

then a: = 1 {y increases}
else a: = -1; {y decreases}

{Now set x-increment}
If x1 < = x2

then b: = 1 {x increases}
else b: = - 1; {x decreases}

{Initialize decision function and its deltas}

rately and then plotting it. Although
this sufficed for a simple demonstra
tion, it has two major shortcomings.
First, it can skip points. For example,
suppose y equals 5 when x is I, and
y equals 10 when x is 2. Then there
is a vertical gap of four dots between
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HI-RES PRINTER GRAPHICS

CopyWrite
BACKS UP
IBM PC
SOFTWARE
Hundreds of the most
popular copy-protected
programs are copied readily.
CopyWrite needs no
complicated parameters.
It needs an IBM Personal
Computer, or an XT or an AT,
128k bytes of memory, and
one diskette drive.
CopyWrite will run faster
with more memory or
another drive.

CopyWrite is revised
monthly to keep up with the
latest in copy-protection.
You may get a new edition at
any time for a $15 trade
in fee.

CopyWrite makes back up
copies to protect you
against accidental loss of
your software. It is not for
producing copies for sale or
trade, or for any other use
that deprives the author of
payment for his work.

To order CopyWrite, send a
check for $50 U.S., or call us
with your credit card. We will
ship the software within
a day.

g
Quaid Software Umrted
45 Charles Street East
Third Floor
Toronto, Ontario M4Y 1S2

(416) 961·8243

Ask about ZeroDisk to run copy·protected
software from a hard disk without floppies,
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deltap: = dx + dx;
d : = deltap - dy;
deltaq: = d - dy;
{Locate and plot points}
Pset(x,y,1); {First point}
while y < > z do begin

y: = y + a;
if d < 0

then d: = d + deltap
else begin

x: = x + b;
d: = d + deltaq
end; {else}

Pset(x,y,1 );
end {while}

end {else}
end; {Pixel_line}

changes only about 1.5 dots per
change in x-hardly visible at over 200
dots per inch.)

Second. this point-by-point calcula
tion takes time. Even when the curve
is smooth or nearly straight. every
point must be calculated. For curves
from simple functions this doesn't
produce too much overhead. but for
complicated mathematical equations
or for curves produced by rotating
images, this "overcalculation" is unac
ceptably slow.

The solution to both of these prob
lems is to compute fewer points and
to join the points computed with sim
ple, easy-to-calculate curves. For most
purposes these simple curves can be
taken to be straight lines. If you only
compute every fifth point and you
connect the points by lines, there is
a considerable time savings if point
computations are reasonably com
plex and the line-drawing algorithm is
fast. Furthermore. this solves the
problem of gaps. since. in the exam
ple above. the points (1.5) and (2,10)
would be joined by a small line seg
ment "filling in" the missing four
points.

The problem. then. is finding a fast
line-drawing algorithm. Trying to find
the equation of the line joining two
points and then plotting it requires a
considerable amount of real-number
(decimal) arithmetic. This kind of
arithmetic. especially multiplication
and division. is quite slow in com-

parison with whole-number manipula
tion. Furthermore. since the coor
dinates of points on the screen (or
printer page) are always integers
column and row numbers-you would
naturally hope for a whole-number
algorithm. Fortunately. there is one.
called the Bresenham Line Algorithm
(named for its inventor. J. E. Bresen
ham). It not only computes the points
on the line connecting any two screen
points. using whole-number arith
metic. but it accomplishes this feat
without usinlJ either multiplication or division!
Listing 4 contains a Pascal implemen
tation of it. The procedure call is
Pixel_line(x1 ,y1 ,x2,y2,color) where
x1,y1 and x2,y2 are the endpoints of
the line. For an easy-to-read descrip
tion of the theory behind Pixel_line,
see Fundamentals of Interactive Computer
Graphics by James D. Foley and An
dries Van Dam (AddisonWes]ey,
1982).

Sometimes. when speed is even
more important and points are very
time-consuming to compute, you
must cut down radically on the
number of points calculated. Joining
the points by straight lines will usual
ly produce a figure that is too poly
gonal in appearance. In figure I. the
points are joined by curved pieces
called splines, for which there are now
very fast computational algorithms.
There is some discussion of splines in
Foley and Van Dam's book, but the

(continued)



Avocet puts you in the chips!

Now you can use your PC to
develop software for virtually
any microprocessor. Quickly.
Easily. Inexpensively.

THE AVOCET CROSS-ASSEMBLER FAMILY.
Avocet Target CP/M-86
Cross- Micro- IBM PC,
assembler processor CP/M··80 MSDOS-
XASM04 6804 $250.00 $25000
XASM05 6805 200.00 250.00
XASM09 6809 200.00 250.00
XASM18 1802/1805 200.00 250.00
XASM48 8048/8041 200.00 250.00
XASM51 8051 200.00 250.00
XASM65 6502/65C02 200.00 250.00
XASM68 6800/01,6301 200.00 250.00
XASM75 NEC 7500 500.00 500.00
XASM85 8085 250.00 250.00
XASM400 COP400 300.00 300.00
XASMF8 F8/3870 300.00 300.00
XASMZ8 Z8 200.00 250.00
XASMZ80 Z80 250.00 250.00
NEW!
XASM6811 68HC11 250.00 250.00
NEW!
XASM180 HD64180 250.00 250.00

XMAC682 68200 595.00 595.00
XMAC68K 68000/68010 595.00 595.00
• Trademark of Digital Research

•• Trademark of Microsoft

Avocet cross-assemblers, simu
lators, emulators and EPROM
programmers will help put your
design ideas into more chips than
any other software development
system on the market. You don't
need a mainframe, or even a dedi
cated system. All you need is a
PC, a good idea...and Avocet. It's
as simple as that.

Avocet has been creating tools
for software development since
1979 to help design engineers find
easier and more productive ways
to develop software for virtually
any microprocessor-without

Inquiry 32

switching development systems.
Our customers turn ideas into

real products. From data entry
through assembly, debugging and
final EPROMs, Avocet has every
thing you need to transform your
personal computer into a fully
integrated development system.

Cross-assembler capabilities.
No matter what the application, our
family of cross-assemblers runs
on any computer with CP/M* or
DOS and processes assembly lan
guage for most microprocessors.

Taking the bugs out.
Avocet's new debug

ging tools will eliminate
"crash and burn"

from your vocabu
lary in two ways.

First, AVSIM software
simulator/debuggers allow you to
test program modules on your
PC. No special hardware is
required for executing your target
code interpretively in a crash-proof,
interactive environment. AVSIM's
full screen display lets you see at a
glance what your program is doing.

When you're ready to test your
program in a working model,
Avocet's TRICE in-circuit emulators
allow you to examine target
memory and register, set break
points, single-step, trace and
more. A standard serial interface
lets you control emulation and
download code from your PC.

And best of all, TRICE costs
less than $500.

Progressive EPROM
programming.
Avocet AVPROM programmers
work with over 37 different
devices including EPROMs
through 27512, CMOS and E2
PROMs, and MPUIEPROM
combos using fast "adaptive"
algorithms. These intelligent,
self-contained units work with
any personal computer using
Avocet's GDX driver software.

Made to order.
You don't have to come to Maine
to get Avocet products (unless, of
course, you want a really great
lobster dinner).
Just call, toll-free,

1-800-448-8500
(in the U.S. except Alaska

and Hawaii)
and we'll rush out your order,
send out more information, or, if
you want, talk about some of your
great ideas. Avocet Systems Inc.,
P.O. Box 490-B8, Rockport, Maine
04856. (207) 236-9055. Telex:
467210 AVOCET CI

AVOCET
SYSTEMS NC.
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HI-RES PRINTER GRAPHICS
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There are clever ways

of getting even more
speed out of the line
drawing-especially
for lines of small
slope-by exploiting
block moves of bytes.
most efficient algorithms are to be
found in the current technical com
puter science journals.

Figure I: High-resolution plot of a parabola (y = x*x) created on an Epson FX-80
printer.

Figure 2: High-resolution plot of the surface z = x3 - 3xy2 (1600 by 640 dots
prepared using the Epson FX-80 printer and the Bridge Software Math Utilities).
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FURTHER ApPLICATIONS
AND EXTENSIONS
Armed with procedures for drawing
points and lines on the screen and on
the printer. you can implement pro
cedures for making very complex
high-resolution pictures. It is possible.
given enough memory. to set aside
more pairs of arrays to increase fur
ther the image size you can print. This
is the reason to use dynamic vari
ables. the ones with the"-"

It is also possible to print your pic
ture sideways. but this requires a re
structuring of the procedure Change
so that it addresses the points
correctly.

Finally. you can use pixel masks to
draw points on the graphics screen as
well as the printer. The point and line
drawing procedures included in
BASIC and Thrbo Pascal. for example.
are implemented by combining color
and monochrome pixel masks with
some version of Bresenham line draw
ing. There are clever ways of getting
even more speed out of the line
drawing-especially for lines of small
slope-by exploiting block moves of
bytes

Figure 2 shows a surface plotted by
an Epson FX-80 printer with a resolu
tion of 1600 by 640 dots. It indicates
the complexity of drawing possible
with this method of printer address
ing. _



Sysgen ,. has made its already bestsell
ing tape back-up for your PC, XT, AT,'· or

compatible an even smarter buy.

Automatic Back-up. Painless Data
Protection.

Now you also get Sysgen's exclusive automatic
tape back-up, as easy to program as a VCR! Set it

once, and your Sysgen automatically backs-up your
hard disk. No system demands less time or ~eturns more
consistent data security.

The new Smart QIC-File,. gives you the terrific Sysgen
quality and technical support you expect. And Sysgen

gives you the QIC-24 industry standard tape data format.
A must. Plus automatic back-up. All this for an incredibly
low price: $1395-internal or $1495-externaI.

* Program begins October 1, 1985 and concludes January 31, 1986. Sales receipts
dated by Jan. 31 will be honored if postmarked no later than February 28, 1986.
Mail to: SYSGEN REBATE OFFER, Sysgen Fulfillment '-louse, 3606 W. Bayshore,
Palo Aito, CA 94303. Certain restrictions apply.
Trademarks: Sysgen, OIC-File, Smart Ole-File-Sysgen, Inc., AT-International
Business Machines Corporation. Registered Trademarks: IBM, PC DOS
International Business Machines Corporation.
47853 Warm Springs Blvd., Fremont, CA 94539
(415) 490-6770, Telex 4990843

Buy the Smart QIC-File before Jan. 31, 1986 and
Sysgen will sweeten the deal with a $100 rebate.

Simply return your completed warranty card with proof of
purchase to the Sysgen Fulfillment Center at the address
below, and we'll send you a check for $1()(J*

The Sysgen Smart QIC-File is IBM® PC compatible-in
cluding all versions of PC DOS~ It copies disk data file-by-file
in automatic mode and also includes an option for manual
file-by-file and mirror image back-up.

Act before Jan. 31,1986.
Don't miss out on the best deal in
town for automatic tape
back-up! For more infor
mation on Sysgen's
superb line of
hard disk and tape _

~~~~~~~~~:~f~~orS'JjSGEN
nearest you, call I I I
1-800-821-2151. INC 0 R P 0 RAT E D





It's a grave situation.
Millions of IBM PCs and

compatibles can no longer
handle the growing needs of
the business world.

Because users like you
are demanding more and more
storage space.

For bigger programs. Like
marathon spreadsheets and
Olympic-sized memos. Or for
new applications like down
loading from the mainframe to
the micro.

Which is why a lot of
PCs are being replaced with
expensive XTs.

But now you Can save your
Pc. And save yourself (or
your company) lots of money

With Hardcard~M

A 10 megabyte hard disk
drive on a card that instantly
transforms a PC* into an XT In
fact, the only difference is that
Hardcard is faster than the XT's
built-in drive.

Hardcard also saves you
installation time. Because
everything is compressed onto
a single card that quickly
plugs into any expansion slot
inside the Pc.With no cable
connections. No external
power supply No adapter
cards to buy .

And with our special
installation software, you can
load the operating system
and be ready to install your
programs in minutes.

Hardcard also
saves the money .
·Hardcard is compatible with IBM PC,
IBM PC Xl Compaq Portable, Compaq Plus.
AT&T PC 6300.
Plus and Hardcard are trademarks of Plus
Development Corporation. IBM, IBM PC and
IBM PC XT are uadcmarks of International
Business Machines Corporation. Compaq Portable and Compaq Plus

r:: ~~~C:::;r~~~~~:kdf~':;~~f=;t~o;~~~~~ 6300
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you've invested in software.
Because it runs all the most
popular business programs
exactly like an XT would. With
no extra fuss or modification.
And its built-in Hardcard
Directory program lets you
easily access your most valued
files and programs at the
touch of a key

Plus Hardcard is the only
add-on drive that lets you
keep both your floppies up
and running.

As for reliability, there's
simply less to go wrong. In fact,
Hardcard has fewer parts than
any other drive.Which makes
it twice as reliable as the XT's
built-in drive.

Because of this superior
reliability, we can offer you a
warranty that goes well beyond
the usual 90 days.We give you
a full year Should anything
go wrong within the year, take it
to your nearby authorized
service center, and you'll get a
replacement Hardcard the
same day

Best of all, Hardcard is
affordable enough to save all
the PCs. Including yours.

And it's available now
at computer retailers nation
wide. For the one nearest
you, write Plus Development
Corp., 1778 McCarthy Blvd.,
Milpitas, CA 95305. Or call

(408) 946-3700.
• ;-:. But do it right

•. l;l' now. Because
,0 the end is near

Hardcard
from Plus
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Lowest Prices Ever On Diskettes
Certified 100% error free
Covered by a Lifetime Warranty
Manufactured with Reinforced hubs
Supplied with White Tyvek sleeves
Supplied with User 10 labels
Meet or exceed all industry standards: ANSI ECMA IBM ISO

We sell the same diskette
that major software
publishers. computer
manufacturers and
diskette marketers buy
calling them their own.
Why pay more when you
can pay less.

Digital Disk brand diskettes. Special Value Savings On...
Digital Disks diskettes are for use on these famous brand computers such as IBM PC. XT, AT Compaq,
AT&T. Zemth. Tandy. Cannon PC, Atan, Commodore, Corona, Columbia, Eagle, Tava

•

' 5-1/4 Soft-5ectored,

•
Single Sided/Double density floppy disks
Bulk quantity shipment of

I 20 items $. 79 each 50 items $. 76 each 100 items $. 73 each

•

' , 5-1/4 Soft-Sectored,
Double Sided/Double density floppy disks
Bulk quantity shipment of

I 20 items $. 8geach 50 items $. 86each 100 items $.83each

Floppy Diskettes for the IBM/AT and compatible 1.6 megabyte diskettes

Dysan VHR-2
Box of 10 $ 48.75

Brand name diskettes at these most attractive prices

Dysan
SS/DD Box of 10 $19.95 DS/DD Box of 10 $24.95

3M
DS/DD Box of 10 $17.95

XIDEX
SS/DDBoxof10 $10.95 DS/DD Box of 10 $13.95

Special Offer Packaging on Our Digital Disks Name Brand Diskettes

Digital Disks Ten Plus Pac $12.95
10 Double sided diskettes in an attractive plastic library case

Digital Disks Fifty Plus Pac $ 50.00
50 Double sided diskettes in an attractive plastic library case

In Illinois 312·789·0645

Hours:
Monday thru Friday
8'00-5'00 Central Standard TimeHow to order:

Call Toll Free 1·800·336 ·DISK

Large Volume Discounts To Corporate Buyers
Terms: Shipping:
Prepaid checks, money orders, VISA, MasterCard I I Add $3.00 per each 100 or fewer diskettes,
or approved company purchase orders are _VISA
accepted. No surcharge for the use of VISA or IIImolS residents add 6.50/0 sales tax.
MasterCard, Due to our low, low pnces and
assurance that all merchandise IS new, unused
product, all sales are final.

10 East 22nd Street
Lombard, IIImols 60148

236 BY T E • NOVEMBER 1985 Inquiry 123



G·R·A·P·H·I·C·S H·A·R·D·W·A·R·E

THE JlPD7281
PROCESSOR

BY TOM JEFFERY

A non-von Neumann chip designed
for high~speed parallel processing of images

THE TRADITIONAL COMPUTER. as
formalized by John von Neumann, has
a central processing unit (CPU) that
accesses instructions residing in the
memory with the data. But fetching an
instruction from memory, decoding
the instruction, fetching data from
memory, and storing results, over and
over, instruction after instruction, pixel
by pixel, slows a system down. For
image processing, the fact that similar
operations are repetitively performed
on all the data suggests some kind of
parallel solution. Several processors
could be set to work, each handling
a part of the problem. But experi
ments in this direction tend to run into
the same bottlenecks: memory access
for instructions and data. Further
more, the additional hardware and
software overhead required to control
and synchronize the processors may
even slow the system down.

These bottlenecks are called the
von Neumann bottlenecks: an unfit
ting tribute to the father of the digital
computer. They can be stretched, but
they can't be avoided. Computer
theorists have begun looking outside
the bottle. 'TWo "non-von Neumann"
strategies for getting out are pipelining
and data-flow architecture.

-

NEC Electronics has developed a
microprocessor chip based on these
principles, the JtPD7281. Designed
primarily as an image-processing chip,
the JtPD7281 uses pipelining and
data-flow architecture to allow pro
cessing of image data (such as enlarg
ing, shrinking, and enhancing images)
at high speed-5 million instructions
per second (MIPS).

INTO THE PIPELINE
Pipelining increases throughput by
using a processor's resources more
fully. In a pipelined system, the pro
cessor starts working on the next step
of the problem before it has finished
with the last step. To some degree,
many von Neumann-style processors
use pipelining. For example, prefetch
registers are a form of pipelining. At
the same time as one instruction is
being executed, the next instruction
can be brought into the CPU from
memory, Now, the additional time re
quired to fetch an instruction is effec
tively zero; that operation takes place
while the CPU is busy elsewhere.

The JtPD7281 is thoroughly pipe
lined, inside and out. Inside. the
JtPD7281 is basically a pipeline with
a loop in it (figure I). The loop con-

sists of several "blocks:' or working
areas. As soon as a block completes
its work, it passes the results to the
next block and takes more data from
the previous block. The loop allows
data to pass through the system as
many times as necessary. Like an as
sembly line, each station is always
busy; an individual product may take
all day to be built but the factory
doesn't wait for one product to be
finished before starting the next.

When JtPD728Is are used together.
they are arranged in a straight pipe
line (figure 2). Data goes in one end
and comes out the other. Each chip
passes its output directly to the input
of another chip. There is no interface
hardware at all. Each JtPD7281 has a
module number, which identifies the
particular data that it processes.

The delay between entering a set of
figures and getting the answer for
those figures depends on the prob
lem. However. once the pump has
been primed, if the pipeline is kept full
(ie.. if you continuously input data).
you can get an answer every 200

(continued)

Tom Jeffery is a technical writer for NEC
Electronics Inc. (401 Ellis St .. Mountain
View, CA 94039).
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JLPD7281 PROCESSOR

Figure I: The internal architecture of the /lPD72 8I. a pipeline with several blocks, or
working areas, in a loop The numbers represent the bit width of the path between
blocks.

LEGEND

IC: Input Controller. Controls input data tokens and determines whether or not
an input data token should be sent to the circular pipeline for processing.

OC: Output Controller. Controls output data tokens.
LT: Link Table [128 words x 16 bits]. Stores instruction parameters.
FT: Function Table [64 words x 40 bits]. Stores instruction parameters.

OM: Data Memory [512 words x 18 bits]. Stores constants or temporary data.
0: Queue [48 words x 60 bits]. FIFO queue. Data Queue: 32 words x 60

bits. Generator Queue: 16 words x 60 bits.
PU: Processing Unit. Executes logical, arithmetic, and bit operations.
00: Output Queue [8 words x 32 bits]. FIFO queue for the output tokens.

AG&FC: Address Generator and Flow Controller. Generates addresses for DM and
controls the flow of tokens.

RC: Refresh Controller. Generates refresh tokens for internal DRAMs.

nanoseconds (ns) at 10 megahertz
(MHz).

output. labeled "C" No instruction
fetches, no data fetches. And the pipe
line spits out answers as fast as you
can shove in the data.

Data-flow "programs" are easily rep
resented as flow graphs, in the same
way that conventional. sequential pro
grams are represented by flowcharts.
In a flow graph, the Iines~'arcs" or
"links" in mathematical terms-repre
sent the flow of tokens, and the boxes,
or "nodes:' represent operations on
the tokens. As you can see from figure
3, flow graphs express the non
sequentiaL parallel nature of the data
flow concept. Operations are per
formed as tokens arrive along links at
a node. The order in which the
operands arrive does not matter.

These concepts may be easier to ex
plain by looking at the chip in more
detail (refer to the block diagram of
the /lPD7281 in figure I). The
/lPD7281 is connected to the outside
world by two 16-bit buses, an input
and an output bus. Behind these
buses are an input controller and an
output controller. The input controller
puts two 16-bit words together into a
single 32-bit token. It then checks the
token to see if it is addressed to this
/lPD7281 Each /lPD7281 has a 4-bit
address or module number. Each in
put/output (I/O) token has a module
number. the address of the /lPD7281
it wants to go to. If the module
number on the token is different from
the module number of the present
/lPD728 I. the input controller passes
the token unchanged straight to the
output controller. This takes only one
clock cycle, making the /lPD72 81
practically transparent to a token that
is not addressed to it. The input and
6utput controllers are analogous to
the doors of a hospital. The "In" door
and the "Out" door are close to
gether. so if you are in the wrong
building, you can go right on to the
next one.

The /lPD72 81 uses a two-line hand
shaking system. When a processor
wants to output a token, it signals on
its OREO (output request) line. If it can
accept. the receiving processor
signals on its lACK (input acknowl
edge) line. The input controller uses

00B15 -OBOo
OREQ

OACK

cessor performs operations when all
the necessary data is present.

For a simplified example, think of
adding two numbers. In most com
puters (von Neumann architecture),
you write a program that says "Add
A to B and put the result in C" To ex
ecute the program, the computer gets
the first instruction, which tells it to
get A. The next instruction tells it to
get B. The next tells it to add them.
The next tells it where to store the
result. That's four instruction fetches:
two data fetches, one addition, and
one data store.

In a data-flow machine, your pro
gram says the same thing, "Add A to
B and put the result in C" The host
processor puts the A data in a token
marked ''A'' puts B in a token marked
"B:' and sends these to the data-flow
machine whenever it wants, in what
ever order it wants. The answer will be

32

IC

RC

16
IOB 15 -lOBo

IREQ

lACK

DATA-FLOW ARCHITECTURE
The second and really radical innova
tion for the /lPD72 81 is its data-flow
architecture. Von Neumann architec
ture is program-driven and runs on
more or less sequential instructions
that manipulate data. Conversely.
data-flow architecture is data-driven
and runs on "tokens:' which are pack
ages containing both instructions and
data. In the /lPD72 8I. a token consists
of 16 bits of data (plus sign and con
trol bits) and a varying amount of
identification (ID) and instructions.
These packages flow into the
/lPD7281 and along the pipeline. They
do not have to be fetched. In general.
they can be input in any order
because they contain their own ID
and operational information. The pro-
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the handshake signals to control ac
cess to the JLPD7281. If the internal
pipeline is full. it holds back until
there is a place for a new token.

Tokens that are accepted by the in
put controller are stripped of their
module number. now unnecessary. A
token undergoes many format
changes as it passes through the
JLPD728I. as you can see by looking
at the changing width of the pipeline
bus and the token formats in figure 4.

The first block in the pipeline is the
link table. a 128- by 16-bit RAM (ran
dom-access read/write memory). The
contents of the link table are down
loaded from the host system. They are
part of the JLPD7281 "program";
specifically, they represent the links in
the data flow graph. The 10 field of
the token addresses a location in the
link table. The contents of that loca
tion are an address in the function
table. This address. a new 10. and a

few stray bits of code are attached
to the data. and the new token is
clocked into the next block. the func
tion table.

The function table is a 64- by 40-bit
RAM. The contents. accessed by the
function-table address from the link
table. are the other part of the
JLPD7281 program. They represent
the nodes of the flow graph. Here the
token picks up 40 bits of instruction'

(continued)

/tPD7281 /tPD7281

MODULE NUMBER 1 MODULE NUMBER 2 MODULE NUMBER 3 MODULE NUMBER 4

Figure 2: When several JLPD72 81 chips. each with an internal pipeline. are connected together. they form a larger pipeline. Data.
in the form of tokens. flows into the input of the first JLPD728I. circulates through the internal pipeline. then passes out to the next
JLPD72 81. This four-stage pipeline may work on up to 28 different tokens at a time.

(3a) (3b)

ARC 6

ARC 3

RDCYCS (FIVE)

NODE 2

ARC 5

NODE 2

NODE 3

(x+y)X5

ARC 6

RESULT OF THE
NODE 4 OPERATION IS

OUTPUT TO HOST

(DATA x, y, AND z ARE INPUT FROM HOST.)

(x) (y) (z)

* * *

Figure 3: A flow graph (3a) of the operation 5(x + y) as shown in 3&. When more than one token is expected at a node (as in
NODEI and NODE3). the node queues the first token until the second token arrives.
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codes, in the form of a function-table
left field (processing-unit code),
function-table right field (address
generator-and-f1ow-controller code),
and function-table temporary field
(counters and miscellaneous).

To continue the hospital analogy,
the link table is akin to the recep
tionist. (Picture yourself in the role of
patient-token.) It takes your ID and
tells you who to see in the function
table. The function table acts as the
doctor who prescribes your opera
tion. At the function table you get
your orders for treatment to carry to
the next blocks.

The address generator and flow

controller comes into play if the
operation to be performed, as deter
mined by the function-table right field,
involves more than one token. It acts
as the back office, the secretary who
knows where everything is. This block
allows tokens to read from or write to
sequential blocks of data memory
(address-generator functions). And it
queues tokens that are waiting for a
second operand to perform their
operation (address-generator-and
flow-controller function), That is, it
tells you where to wait. where to get
what you need, and where to leave
your specimens.

The data memory is a 512- by 18-bit

RAM that holds the first operand of
a two-operand function until the sec
ond arrives. It also acts as general
purpose temporary storage and an
I/O buffer. It operates under the con
trol of the address generator and flow
controller. The data memory is the
hospital's files. You pick up or leave
data about your case here. The ad
dress generator and flow controller
will keep track of it. Then you go to
the queue. The queue is the waiting
room.

The queue is 48 by 60 bits of RAM
configured as two first-inlfirst-out
queues. The data queue, 32 tokens

(continued)
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110 TOKEN (32) I MN 101 ID

1

LT TOKEN (28) lui ID

CF

CF

16

DATA
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DATA

r--- LT CONTENTS
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FT TOKEN (37) ju I FTA I 10' I~~I SEL I DATA

I
----------- FT CONTENTS-----------

FTL (LOWER 12 BITS)
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16

DATA

CATAS

CATA e

16

16
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CATA S

• S.

11

C S.

1 1

C••

11

OM CONTENTS

12 1 16

FTL (LOWER 12 BITS) CA SA DATA"

12 1 1 16

FTL (LOWER 12 BITS 1 CA SA DATAA

12 1 1 16

FTL (LOWER 12 BITS) CA SA DATA"

Figure 4: As a token flows through the blocks of a /LPD7281. its format changes. An I/O token has a module number, an ID, a
control field, and 16 bits of data, At the link table, the module number is discarded, and the ID is expanded into a function-table
address (FTA) , a new ID (ID'). a function-table right control (FTRC) bit, and a select (SEL) bit. At the function table, the FTA
expands into a function-table left field (FTL), a function-table right field (FTR), and a function-table temporary field (FTT). The FTL
controls the processing unit. The FTR controls the address generator and flow controller (AG&FC). The address generator and flow
controller supplies a data-memory (DM) address, which accesses another 18 bits of data, such as another token from the data-memory
queue. The processing-unit field (PUF) specifies either a refresh token (in a queue token), a read/write token (in a processing-unit
token), or neither (in an output queue token), and decreases accordingly in size.
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CompuPro has great
memories at

tomorrow's prices.
BOARD DESCRIPTION OLD PRICE NEW PRICE

RAM 23/64, 64 Kbyte static RAM, S-100 $ 395 $ 250
RAM 23/128 128 Kbyte static RAM, S-100 $ 695 $ 350
RAM 22 256 Kbyte static RAM, S-100 $1250 $ 595

MDRIVE/H-.5 512 Kbyte disk emulator,
S-100 $ 695 $ 495

MDRIVE/H -2 2 Mbyte disk emulator.
S-100 $2450 $1095

SPUZ/64 8 MHz Z80H slave processor
w/64 Kbyte RAM, S-100 $ 395 $ 295

SPUZ/256 8 MHz Z80H slave processor
w/256 Kbyte RAM, S-100 $ 795 $ 395

MDRIVE/H10 1 1 Mbyte disk emulator
for CompuPro 10 Plus $1350 $ 795

MDRIVE/HlO 4 4 Mbyte disk emulator
for CompuPro 10 Plus $4500 $2100

____TM

Remember the Volkswagen bug? It's an enduring symbol of the way products
should be: economical, highly capable and reliable. One of yesterday's great
memones.

With RAM prices going down fast, tomorrow's memories are economical too,
As the chart shows, CompuPro memory serves you well- by offering tomor
row's RAM prices today. ow you can increase working memory, enhance disk
intensive performance and operating speeds or add slave processing support to
your system for less money than ever before.

See how well performance, dependability ~ ~~
and durability can still be put together in an V,~
economical package.

The CompuPro People

Where Computers Grow

26538 Danti Court, Hayward, CA 94545 - 3999
Call 800jVIASYN-1. In CA, 800jVIASYN-2. TWX: 510-100-3288 VIASYN CORP

CompuPro is a registered trademark of Viasyn Corporation.
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Table I: Tlie JlPD72 81's instruction set. A single token may include address
generator-and-flow-controller instructions and processing-unit instructions.

Address-Generator-and-Flow-Controller Instructions

Processing-Unit Instructions

long, holds tokens bound for the pro
cessing unit or the output. The
16-token generator queue holds
tokens to be copied. The queues pro
vide slack in the pipeline Since the
processing unit takes longer to pro
cess some instructions than others, the
queues are necessary to keep slower
operations from excessively backing
up the processor pipeline They do
not release tokens to the output
queue or the processing unit until
these blocks are free. A subtle algo
rithm controls their operation. The
data queue has priority over the
generator queue if there are eight or
more tokens in the data queue. This
restricts the generator queue tokens,
which are more dangerous because
they in turn create more and more
tokens and thus have the greater
potential for causing pipeline over
flow. The data queue has a restrict/in
hibit mode to inhibit the input con
troller from accepting new tokens
when the data queue has more than
24 tokens.

When one or two tokens are ready
in the queue, they get passed to the
processing unit. This is like the ALU
(arithmetic and logic unit) of a von
Neumann microprocessor, with a very
rich instruction set. It performs the
usual logic. arithmetic, and compare
functions, including the 200-ns 17-bit
signed multiply or divide, and many
extras, such as a barrel shift (1- to
16-bit shift in one 200-ns cycle) and
double-precision adjust. It also per
forms the token-generating functions,
which make copies of a token. These
operations are specified by the con
tents of the function-table left field.
Since they are specified separately, a
token can have both address-genera
tor-and-f1ow-controller instructions
and processing-unit instructions.
These instructions are listed in table 1.

After your operation in the process
ing unit. you go back into the pipeline
at the link table. You now have a new
10, specifying a new course of treat
ment. You keep going around until the
link-table contents specify a function
table address whose contents in turn
call for the token to be output. that

(continued)
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Mnemonic

QUEUE
RDCYCS
RDCYCL
WRCYCS
WRCYCL
RDWR
RDIDX
PICKUP
COUNT
CONVO
CNTGE
DIVCYC
DIV
DIST
SAVE
CUT

Mnemonic

OR
AND
XOR
ANDNOT
NOT
ADD
SUB
MUL
NOP
ADDSC
SUBSC
MULSC
INC
DEC
SHR
SHL
SHRBV
SHLBRV
CMPNOM
CMP
CMPXCH
GET1
SET1
CLR1
ANDMSK
ORMSK
CVT2AB
CVTAB2
ADJL
ACC
COPC

Generate Instructions

Mnemonic

COPYBK
COPYM

Instruction

queue
read cyclic short
read cyclic long
write cyclic short
write cyclic long
read/write data memory
read data memory with index
pick up data stream
count data stream
convolve
count generation
divide cyclic
divide
distribute
save 10
cut data stream

Instruction

logical OR
logical AND
logical EXCLUSIVE-OR
logical INVERT first operand then AND [A AND B]
Invert
add
subtract
multiply
no operation
add, shift, and count
subtract. shift, and count
multiply, shift, and count
Increment
decrement
shift right
shift left
shift right with bit reverse
shift left with bit reverse
compare and normalize
compare
compare and exchange
get one bit
get one bit
clear one bit
mask a word with logical AND
mask a word with logical OR
convert two's-complement to sign-magnitude
convert sign-magnitude to two's-complement
adjust long (for double-precision numbers)
accumulate
copy control bit

Instruction

copy block
copy multiple (continued)



BUY THE
WORLD'S #1
PRINTER
FROM THE
WORLD'S #1
SOURCEI

Inquiry 293....

It's an unbeatable combination.

We're the nation's largest-mail order source
for everything in computing. Epsons are the
nation's best-selling family of printers ... and for
good reason.

Epsons are unmatched in speed, versatility, letter
and correspondance quality, choice of fonts, and
are backed by the strongest local service network
in the nation. So we stock them in tremendous
volume, ready for immediate shipment ... at the
kind of prices that helped make us # 1. Epson
printers, as well as 30,000 other products
are priced at Wholesale +8% .

Also, when you join the Network you get our 600
page catalog, our own quarterly newsletter, a vast
software rental library, free phone consultation,
our 10 day money-back guarantee and more!

Watch your benefits stack up.
Join PC etwork today!

CALL TOLL-FREE 1-800-621-S-A-V-E
B3YE In Illinois Call (312) 280-0002
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Listing I: Assembly-language listing of the flow graph in figure 3. Lines I
through 4 constitute the declaration field; lines 5 through 15, the instruction
field

1 EQUATE HOST = 0;
2 MODULE EXONE = 8;
3 INPUT ARC1, ARC2, ARC3;
4 OUTPUT ARC?;

5 LINK ARC4 = NODE1 (ARC1, ARC2);
6 LINK ARC5 = NODE2 (ARC3 );
? LINK ARC6 = NODE3 (ARC4, ARC5);
8 LINK ARC? = NODE4 (ARC6, );

9 FUNCTION NODE1 = ADD, QUEUE (QUE1, 1);
10 FUNCTION NODE2 = RDCYCS (FIVE, 1);
11 FUNCTION NODE3 = MUL (Y), QUEUE (QUE2, 1);
12 FUNCTION NODE4 = OUT1 (HOST, 0);

13 MEMORY QUE1 = AREA (1);
14 MEMORY QUE2 = AREA (1);
15 MEMORY FIVE = 5;

is, until your new 10 says you are
cured. At this time, a token goes to
the output queue from the queue, in
stead of to the processing unit. The
token is then fitted up with its module
number and ID. and it leaves the
j.tPD7281. in exactly the same format
as it entered. via the output controller.

Because the output tokens have the
same format as the input tokens, in
terfacing j.tPD7281 to j.tPD728! is
simplicity itself. The 18 output lines
from one processor go to the 18 in
put lines of the other (ODBo through
ODB 15 to IDBo through IDB I5 , OREO
goes to IREO, and OACK goes to
lACK) The only additional hardware
required is a 4-bit module-number
register for each j.tPD7281 to set the
module number at RESET.

The interface to memory is a little
more difficult. The concept of exter
nal memory addresses is alien to
data-flow architectures. The configura
tion shown in figure 5 requires a

SETCTL

Output Instructions

Mnemonic

OUT1
OUT2

set control field)

Instruction

output 1 token
output 2 tokens

~PD7281 PROCESSOR

memory-bus interface to deal with the
world outside the pipeline This ar
rangement makes the memory look
like a special kind of j.tPD7281 that ac
cepts tokens addressed to it and
passes others back to the beginning
of the pipeline. Now the pipeline has
looped back on itself, like the inter
nal pipelines. Wheels are thus con
tained within wheels. To the memory,
the interface should look more like a
DMA (direct memory access) con
troller. It could also control a display
processor and handle the host CPU
interface. NEC has plans for just such
a memory interface, called the MAGIC
(memory address generator and inter
face controller) chip

The j.tPD728! pipeline is not de
signed to operate independently. It re
quires a host system, but it is de
signed to run somewhat loosely
linked to the host. Nominally, the host
is required to download the software
into the link and function tables and

to start the processing. It should be
able to monitor the results, probably
with an interrupt system. Although we
haven't discussed error handling, the
host system can read the system state
on an error condition. These concepts
are built into the j.tPD7281 and are
easily implemented

Now that we have our multiproces
sor system, composed of a host.
memory, and a few j.tPD728Is, how do
we program the j.tPD728Is? What lan
guage do we use? No high-level lan
guage is suited to deal with this kind
of architecture. NEC has no equivalent
of Occam, the language for INMOS's
multiprocessing Transputer. The
j.tPD7281 assembler, however, is really
quite simple.

The assembler is based on the flow
graph concept. Listing 1 shows an as
sembly-language program based on
the flow graph in figure 3. The
EQUATE statement simply assigns a
constant to a variable; in this case, the
host address to O. The MODULE
statement assigns this section of code
to a given j.tPD728I. The input tokens
(ARC1, ARC2, and ARC3) and output
token (ARC?) are declared in the IN
PUT and OUTPUT statements. Look
at the flow graph and you can see the
connection.

The LINK statements show what
node (or function) every arc in the
graph comes from and which arcs
went into the node. For instance, the
statement LINK ARC4 = NODE1
(ARC1, ARC2); means that the link
ARC4 is the result of the the function
NODE1 operating on links ARC1 and
ARC2.

LINK statements generate link-table
entries. The statement above puts the
address of function NODE1 as the
function-table address and the ad
dress of ARC4 in the 10' section of
link-table addresses ARC1 and ARC2.

The FUNCTION statements show
what instructions make up each func
tion on the flow graph. SO FUNCTION
NODE1 = ADD, QUEUE (QUE1, 1)
means that the node NODE1 per
forms an addition and uses the queue
QUE1 to hold whichever operand
comes first until the second one ar-

(continued)
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Doesnt your IBM PC deserve IBM service?
You chose an IBM Personal Computer for

lots of good reasons. And now that you depend
on it to help keep your office running smoothly,
doesn't it make sense to help protect your
investment with blue chip service from IBM?

No matter what IBM PC you have, blue
chip service is more than just expert repair.

Blue chip service offers the choice of ser
.vice that's right for you at the price that's right
for you. It means we'll exchange your monitor,
for example, at your place or at any of our
Service/Exchange Centers.

And blue chip service means a lot of things
you don't see. Quality. Speed. Commitment.
And IBM experience. Every year IBM invests
many hours of training to keep its service repre
sentatives current on technologies that never
stand still.
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MEMORY-BUS INTERFACE

~PD7281 ~PD7281 ~PD7281

---'\ I--
L--I f---

HOST CPU
l.-------\
[\---------I

IMAGE
MEMORY

C/)
:>
1Il

>a::
o
::0
w
::0

Figure 5: Three /lPD7281s in a pipeline loop with a memory-bus interface to external memory.

rives at the node.
These statements become function

table entries. The ADD instruction
goes in the function-table left field,
and the QUEUE instruction goes in
the function-table right field.

Data memory is allocated by the
MEMORY statements. The area QUE1
is defined as an area to queue one
operand The location FIVE is set to 5.

That's pretty much it. The code is
not particularly readable, of course. It
looks a little like a string of declara
tions, and you wonder where the ac
tion is. The tokens supply that. The
problem is that the program is a one
dimensional listing of the flow graph.
Once you have the flow graph, the as
sembler is a snap, but no one would
think of writing the assembler first. in
the way that you might write a BASIC
program without a flowchart.

Writing a program for more than
one processor is a little more difficult.
When I first comprehended the idea,
I thought. "To program like that. you'd
have to have more than one brain."

First of all. you must break the prob
lem up between the processors. There
are two ways to do this. One way is
to break up the data. For example, in
image processing, a 512- by 512-pixel
image could be broken up into four

quadrants of 256 by 256 pixels. Each
quadrant would be worked on by a
separate /lPD7281. each with the
same program. Since the processors
are working independently, the pro
cessing time will be cut to a quarter
of the time required by one /lPD728 I

The other choice is to partition the
algorithm. Since the link table, func
tion table, and data memory are
small. it isn't hard to imagine a pro
gram too large (more than 128 links
and 64 functions) to fit on one
/lPD7281. A program of this size must
be split up and put on different chips.
For example, one /lPD7281 shifts
images, one sizes them, and one
rotates them.

Routine partitioning is a little more
tricky than data partitioning. The pro
cesses on each chip must be fairly
well balanced, or the most heavily
loaded chip will slow down the sys
tem. Of course, in the data-partition
method the data must be partitioned
equally. But if you are going to parti
tion your program, you should do a
simulation to ensure the balance.

This isn't the only problem you can
run into when partitioning a problem
among processors. When an early
chip's routines run faster than a later
chip, the tokens can pile up in the

slower chip's data memory. This
should be handled by routine balanc
ing, but if it can't be avoided, a syn
chronizing token can be passed by
the later /lPD72 81 back to the earlier
to start and stop it.

Are there limits to the speed to be
gained by adding processors? Of
course. The fact that there are only 14
valid module numbers is one limit.
Another is the memory bus. When a
routine performs simple operations
on many pieces of data, the memory
bus is being used more than the
/lPD7281s Adding more processors
will fail to increase processing speed.
This results in a state known as "bus
neck:' The system becomes memory
bus-bound, just like a von eumann
machine. The way to find the max
imum number of effective processors
is through simulation.

New software design techniques for
this chip remain to be worked out.
The most obvious would be a graphic
assembler that codes directly from a
flow graph

It may even be possible to make a
C or Pascal compiler for the /lPD7281
that would translate your algorithm
into the data-flow domain and
optimize it for the best number of
chips.•
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$699COmputer
Breakthrough
IBM compatible computer with 128K memory
and two disk drives is more than a bargain.

It'sanewconcept. And Ifmy hunches
are correct, the new Visual Commuter
will take years for others to copy.

By Joseph Sugarman, President

First, it is a tremendous bargain. At $699
nothing evencomes near. Secondly, it'spower
ful. You get 128K memory that's expandable
to 512K. And finally, it's totally IBM compati
ble.lt will even run the FlightSimulator program
and Lotus SymphonyTM But there's more.

The unitcan be used as a stand-alone office
computer as shown above or itcan be packed
upand used as a portable-but without all the
weight. There's an optional 16-line x 80
character LCD displaythat popsupto replace
the heavy CRT monitor. Unlike the smaller por
table computer keyboards, the Commuter
keyboard is a full-size replica of the IBM with
itsten function keys and numeric key pad. And
theCommuter uses 51/4 "disksso you have full
access to all the popular IBM software.

It's lighter (only 18Ibs), flatter (only3V2' ,thick)
and carries like a briefcase. In short, the Visual
Commuter is a combination of all the good
features of a portable computer (size, weight,
portability), all the good features ofa traditional
desktop computer (full-size keyboard,S%"
disks, full power) and none of the disadvan
tages of either.

USE IBM PROGRAMS
Even if you have anothercomputer but miss

some of the IBM programs, for only $699 and
an IBM compatible monitor, you've got a com
plete MS/DOS system.

It was also made modular so you can select
just those components that you need for your
particular application. For example, you may
not need the 161ine x 80 column LCD display
which adds 2 Ibs to the unit's weight (a blank
lid comes with the unit). Or you may not need
a monitor because your other computer may
already have one. But you may want more
power-256Kor 512K-soyou order justwhat
you need.

For all you technical people, listen to these
specs. There's a 16-bit8088 processor, 128K
memory with parity, parallel printer port, serial
ASYNC RS 232C port, Din connector RF
modulatororcompositevideooutputforTVand
composite video input monitors, RGB/direct
drive output for high resolution monochrome
or color monitors, IBM compatible color
graphic support, support logic for 80x25 or
40x25 character display and LCD display, con
nector-to IBM expansion unit, disk controller

H ••

A It carries like
a briefcase.

B With LCD
lid open.

The VisualCommuter
sells for only $699.
The IBM mono
chrome monitor
is optional.

supporting two 5V4" diskdrives, ANSI standard
ROM-based terminal emulation, and ROM
based extended diagnostics. The dual disk
drives are double sided-double density (360
Kbytes). TheCommuter runs at the sameclock
speedasthelBM PC (4.77 MHz) but because
of its new design, it runs between 8 to 10 per
cent faster.

ATTRACTIVE CASE
There's an attractive carrying case made by

American Tourister that holds your software,
your power cord, your documents and even
our optional 1200 baud modem. Thecompati
ble Maxwell modem letsyou communicate with
other data banks. Made by the world's largest
modem manufacturer, Racal-Vadic, it is nor
mally a $500 value but our price is only $249
which includes a complete communications
software package. There's also a toll free, on
line warranty service and a customer hotline
to answer any of your technical questions.

You may have recently heard of Visual
Technology Incorporated. Theyare innovators
in the design and manufacture of smart
alphanumeric terminals and some ofthefinest
graphic terminals in the country.

The Visual Commuter was scheduled to sell
for over $2500 with the LCD display. And even
at that price, when compared to the IBM
system, it was a good value. But JS&A and
Visual (in a joint venture with SGD Holding
Corp.) saw the opportunity of having just one
customer. Together, by selling directly to you,
we've eliminated the distributors, dealers and
all the sales, administration and advertising
costs and have passed the savings on to you.
But there are a few catches.

JUST A FEW THOUGH
Once we install the memory, you'll have to

send the unit back to us to add more memory.
So we ask that you estimate, in advance, the
maximum power that you'll require for your
needs. 128Kmemory is plentyfor mostapplica
tions but if you want to run Lotus Symphony,
you'll needa1l512K. Secondly, weaskthatyou
act quickly. Although we have most ofthe pro
duct in stock right now, there's always the
chance that we'll run out.

The Visual Commuter measures only 3V2 x
15V2 x 18" wide and comes complete with
power cord (it only operates on standard AC
current), the operating system (Micro-Soft's
MS/DOS ver. 2.1) complete with basic and
utilities, two beautifully written manuals, lid
(without LCD display) and a limited 9O-daywar
ranty. There are servicecenters throughoutthe
United States set upto service the unit in addi-

tion to the service-by-mail facility at Visual's
home office near Boston.

Iurgeyou to give the Visual Commuter a test.
Order one from JS&A and use it for 30 days
without risk. Plug in your IBM monitor and load
any ofthe IBM software you currently have. See
how the large keyboard matches the IBM
perfectly and how its handle makes a perfect
hand rest while typing or a comfortable han
dle for carrying the unit. See how convenient
the unit is to take home or bring with you on a
trip with its fold open LCD monitor. Ifyou don't
feel thatthe Visual Commuter is morethan you
expected, pack it up and ship it back within 30
days for a prompt and courteous refund in
cluding the$25 postagecharge. Youcan't lose.

PERSONALLY USED
Ihave personally used the Visual Commuter.

I have taken it with me on trips, set it up as a
stand alone by plugging in my IBM monitor.
I have run everything from SymphonyTM to
Wordstar«'-from 1-2-3<!> totheFlightSimulator
program. I strongly recommend the system.

To order, send your check or money order
to the address below listing the itemsand order
numbers (shown in parentheses) or order by
credit card using our toll free number below.

Thanks to the latest in technology and a
direct-to-consumer marketing program, this
system can be yours at a tremendous value.
Order your Visual Commuter at no obligation,
today.
Visual Commuter with 2 Disk Drives
and 128K Memory (6105) $699
16 x 80 LCD Alphanumeric
Display (6106) 299
IBM 12" Green Monitor (6107) 229
Zenith 12" Amber Monitor (6114) 99
Expansion to 256K (6110) 199
Expansion to 512K (6111) .. 399
Maxwell 1200 Baud Modem (6112) 249
Carrying Case (6115) 69
Add $25 postage and handling per system.
IBM is a Trademark of International Business
Machines Corporation.

~
PRODUCTS
THATo ® THINK

Dept.B Y, One JS&A Plaza
Northbrook, II 60062

QUESTIONS ONLY: (312) 564·7000
ORDERS ONLY: 800 228-5000

IL residents add 7% sales tax. ©JS&A Group, Inc..1985

NOVEMBER 1985 • BY T E 247



Discover \\That 60,000
Discover the finest peripherals available in terms of features, reliability and
price/performance. Corporations like IBM, General Motors and Exxon buy
peripheral equipment from Qubie', and have for years. Check come of your
old back issues of PC -- we've been satisfying PC owners since 1982.

Discover low prices, with service and support unparalleled in the
microcomputer industry. Our 30 day No Risk Guarantee and 48 Hour
Turnaround on wananty repairs is proof our products are first rate. We
stand behind what we sell. We also offer our exclusive Prefened Customer

Plan with 24 hour repairs and 24 months of coverage.

Discover money-saving prices that are the total prices. No
small print telling you to add up for credit card charges or
shipping and handling. Our prices include surface UPS
charges and insurance. In a hurry? 2-day air UPS service
is available.

Then discover it takes more than a low price to keep
customers satisfied. We answer your questions and
concerns before and after you buy.

The Staff of Qubie'

HARD DISK
SUBSYSTEMS
PC20 (Internal) $599
PC20E (External) $749
With Spooling Tape Backup, Add $400

20 Megabyte Capacity. Boot
From The Hard Disk -- No
Software Patches Or Drivers
To Install. Runs All The
Popular Software--DOS 2.0
Or Later. Low Power Con
sumption.5 1/4" Controller
Card. High Reliability And
Durability -- Specially Plated
Drives. Faster Access Time
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NEW

Than XT -Changeable
Interleave Value. Full·
-Height and Half-Height
Bezels. Includes Cables,
1 DIR "Visual Shell" and
ZyINDEX" "Info Searcher"
Software

External Model (PC20E)
Includes Case And Power
Supply. Auxillary Power
Supply For Internal Model
(PCPWR) Available

AT ENHANCEMENT KIT
IT44 Bard Drive &
AT414Plas (5121) $1495

44 Megabyte Drive • Runs
All The Popular AT Software
• 28 msec. Access Time •
Voice Coil Driven Heads
with Closed Loop Servo
Positioning. Full-Height
Unit. No Extra Chips Needed



PC owners nolV know
NEW AT MULTU'UNCTION CARD

AT4I4PI1S (1281) $395
AT4I4Pla (5121) $495

RGB &MONOCRBOME MONITORS
with Tilt/Swivel Basel
11GB Color 031-200 $399
11GB for EGA 031·350 $499
)Do. ha 039 $139
M.G. AJabe' 0134 $149

RGB Color Monitors Feature
.31 mm Dot Pitch And Large
14" Screen. HR31-200
Compatible With IBM Color
Graphics Adapter (64Ox200)
• HR31-3S0 Compatible
With Enhanced Graphics
Adapter (64OX3S0) •
Monochrome Monitors Have
IBM Compatible 720x348
Resolution On 12" Diagonal
Screen.

Hours: M ·F 8 am . 5 pm P_,.T.Z••
Sat 8 am· 12 pm PTZ /.

For lastest delivery, send cashier's check,
money order, or order by MasterCard/
Visa. Personal checks allow 18 days to
clear. Company purchase orders
accepted, call lor prior authorization.
Calilornia residents add 6% sales tax.

London (01) 223-4569
Paris (01) 321-5316
Sydney (02) 579-3322
Canada (403) 434-9444 '--'===
Outside California

Department B
4809 Calle Alto
Camarillo, California 93010

800-821-4479
Inside California

805-987-9741

QUBIE'

Memory Sockets For Adding
Up To 384K. Parallel Printer
Port • Asynchronous Serial
Communications Port •
BTPak Software (Disk
Emulation and Printer
Spooling) • Battery.
Powered Clock/Calendar.
Optional Game Port •
Includes Dual Mounting
Bracket

PC MULTU'UNC'nON CARD
BT8PIa (641) $14'1.50
BTlPlIS (3141) $11'1.50

Memory Sockets For Adding
Up To 4 Megabytes • 1
Standard and 3 Optional
Serial Communications Ports
• Parallel Printer Port •
Game Port Option

NEW

No BiU Gurutee
If you are not completely
satisfied with your pur
chase you return it within
30 days of purchase for a
complete refund, including
the cost to send it back. If
you can get any dealer or
competitor to give you the
same No .. Guru.., buy
both and retun the one you
don't like.

Auto-Dial, Auto-Answer,
Bell 103/212A Modems.
Fully Hayes Compatible,
Runs Crosstalk, Sidekick, Etc.
• Internal Modem Includes
External RS232-C Serial
Port And PC-TALK m
Software. External Has
Eight Status Indicators Lamps

300/1200 BAUD MODEMS
PC21ZA/1200 (lDtenal) $1'19
212111200E (Eltemal) $199

And Front Snap Hatch For
Quick Switch Access. Both
Include Instruction Manual
And Modular Phone Cord.
Shielded Cable For External
Modems $19 (Specify Type)
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THIS MONTH'S FIRST REVIEW features the Data General/One. Initially an·
nounced on the November 1984 cover of BYTE. this computer has under
gone some interesting changes and updates in the past 12 months. Its LCD
screen was the focus of most of the first year's tinkering. Planned. but
unavailable at the time of our product description. was the expansion chassis
that lets you directly run 5Y:i-inch disks and add memory or other special
purpose cards. It also gives you the option of attaching a full-size. stationary
CRT screen as part of an office "base system:' Also changed was the system's
basic memory configuration. It originally came with 128K bytes of RAM-now
its standard memory is 256K bytes and that figure can go as high as 512K bytes.
How well does it all work together? Reviewer Wayne Rash takes a close look
at the Data General/One and comes to some interesting conclusions.

Next. Bruce Roberts looks at a versatile IBM PC work-alike, the Sanyo
transportable MBC-n 5. Like the IBM Portable Pc. the MBC-n 5 features two
360K-byte disk drives. 256K bytes of RAM, a color-graphics adapter, about
the same number of expansion slots and peripheral connectors. and a
detachable keyboard. Differences do exist. most noticeably in the Sanyo's color
CRT (the IBM has a monochrome monitor) and its price. version of BASIC.
design. and placement of physical components.

Our first software review of the month is an expansive look at five C com
pilers for the Apple Macintosh. Reviewer Tim Field concentrates on packages
expressly designed for professional program-development applications, which
narrows his choices to contenders from Manx Software Systems (Aztec C),
Hippopotamus Software (Hippo-C), Consulair (Mac C), Megamax (Megamax
C), and Softworks Ltd. (Softworks Macintosh C). Field tested each version of
C eight different ways, relying for some tests on the BYTE benchmarks con
tained in the August 1983 issue on C. Which compiler you choose depends
on how well the candidates score in the areas most important to you.

MagiclL from Loki Engineering is a descendant of FORTH and has recently
been adapted for CPIM systems. Reviewers Michael Gilbert and Albert
Woodhull report that the new language takes advantage of the fact that hard
ware constraints are much less confining now than when FORTH was newly
introduced. What this means is that MagiclL can be more "wasteful" of
memory to get around such idiosyncrasies of FORTH as the requirement for
reverse Polish notation. Using forward notation makes a MagiclL definition
look more like a program written in Pascal or C. and programmers who already
know a conventional language could find MagiclL easier to learn than FORTH.

A fascinating product for designers and graphic artists is the IBM Profes
sional Graphics System (controller card and display CRT). With this system
you get 640- by 480-pixel graphic images in 256 colors, with a total palette
of 4096 colors available. Reviewer and contributing editor Rik Jadrnicek ap
plies his familiarity with computer-aided design to provide an in-depth look.

Finally, reviewer Wayne Rash puts in a second appearance looking at the
Juki 6300 daisy-wheel printer. Rash comments that the Juki 6300 is a better
clone of the Diablo 630 than the earlier Juki 6100; that product was merely
plug-compatible, while the new unit uses the same ribbons and print wheels
as the Diablo. Print quality is also high.
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T he Smartwriter laser printer from
OMS Inc. of Mobile, Alabama, has

much the same general profile as
others built on the Canon engine. Out
side dimensions and the configura
tion of such things as interface con
nections for most of these units fall
pretty much in the same places from
vendor to vendor in spite of minor
cosmetic differences. You wind up be
ing in danger of thinking they're more
alike than they really are.

The Smartwriter seems very cap
able in the preliminary look we've
taken. Aside from a black streak down
the long axis of the printed page that
may be the result of a defective car
tridge, the print quality has been up
to usual laser-printer standards. The
font selection is as broad as or
broader than any we've seen so far.
However. a lot of the type styles are
actually duplicates. What I mean is, if
you want a particular font to print
across both the 8Y2-inch dimension
and the II-inch dimension of a regular
letter-size page, you need a copy of
that font for each direction.

We ran into problems getting the
Smartwriter to change fonts and
orientation in its Epson-emulation
mode. It would print a status message
saying that the font we wanted was in
stalled and ready for use but would
obstinately refuse to produce print in
any style but the factory-set default
font. A call to the company informed
us that the printer changes fonts with
a lot less trouble if you use its ANSI
X3.64-emulation mode for the change
over. I don't think this is the way the
machine was designed to operate,
since there's no mention of it in the
manual. It can cause a lot of frustra
tion until somebody sets you straight.
but it's really more of an annoyance
than a fatal flaw since it seems fix
able with a bare minimum of informa
tion.

ILLUSTRATED BY MACIEK ALBRECHT

The documentation is otherwise
good. You get lots of step-by-step in
structions on which buttons to push
and what you're supposed to be see
ing in the status window at just about
every turn. Additionally, the docu
mentation was complete enough to
give me the proper RS-232C pin as
Signments when I had to make a serial
interface cable.

This printer and other represen
tatives of the genre that we now have,
or have on order. are going to bear
close scrutiny in the months ahead.

A nother relatively new arrival here
is the Atari 520ST, and since a

closer look (eventually a full review)
is under development. I'm not going
to anticipate the reviewer's comments
to any significant degree. The almost
total lack of applications software at
this point is an obvious drawback, but
we'll withhold judgment on that front
until and unless Atari and the soft
ware developers start to show their
wares. At the very least. however, put
ting almost completely naked hard
ware out in front of the public would
seem to indicate that the company
has a fairly high degree of faith in its
users' curiosity and enthusiasm.

r
___ -.J

The GEM screen interface, graphics,
and mouse are familiar elements to
a fairly broad community by this time.
The user interface seems to be
through the mouse or the cursor
control keys A good deal of thought
seems to have gone into making the
machine as fast as possible in re
sponding to the user. You're not stuck
in limbo while the machine grinds
away, and you don't waste a great deal
of time and energy in impatient fid
geting.

The keyboard has a full-feature
design with cursor keys, numeric pad,
and 10 function keys Individual keys
provide a greater-than-normal degree
of resistance-requiring a harder-than
normal push for touch-typists. The ex
ternal 3Y2-inch floppy-disk drive is
quiet and, like the system itself. pro
vides very fast response times. The
520ST lets you eject a disk at any
point and has an ejection button on
the front of the drive for that purpose.
All in all. the 520ST has the look of
a good machine. At the current low
prices from both the manufacturer
and the retailers, this computer could
arouse significant interest at many
levels.
-Glenn Hartwig, Technical Editor, Reviews
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The Data General/One
A capable

II-pound
portable

BY WAYNE RASH JR.

Wayne Rash Ir. is a member of the
professional staff of American

Management Systems (1777 North
Kent St., Arlington, VA 22209)

He consults with the federal
government in areas concerning

microcomputers.
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T he Data Ceneral/One is both more
and less than what I expected it to
be. On the one hand, I expected it

to be a capable clone of the IBM Personal
Computer On the other hand, I expected
it to fit into a briefcase. operate on batteries,
and function in nearly any environment.
When considered on its own terms. the
DC/One is an excellent machine. but it is not
and cannot be all things to all users.

The single greatest point of contention
regarding the DC/One is the LCD (Iiquid
crystal display) screen that Data Ceneral
chose for the machine (see photo 2). While
some people will complain simply because
it is not a CRT (cathode-ray tube) unit. the
screen is often difficult. and occasionally im
possible, to use. On the other hand. the
screen has been improved several times
now. If you take its limitations into account.
you might come to think that it performs
adequately

Despite this computer's vast physical dif
ferences from the IBM Pc. it's very compati
ble with it. There are areas where com
patibility is out of the question, of course.
You will never get IBM PC expansion boards
to work inside a machine like this, simply
because there isn't room. Likewise. the
3!I:2-inch disk drives will not take a disk from
an IBM Pc. However. both of these capa
bilities are available with the DC/One's op
tional expansion chassis discussed later

Software compatibility is nearly complete,
at least for business programs. If you want
to run 5!4-inch disks, you will need the op
tional external 5!4-inch disk drive. I had
some problems running Ashton-Tate's
Framework due to incompatibilities be
tween keyboards Microsoft's Flight
Simulator seems to run, but the screen
display is rather strange. The benchmarks
show the DC/One to run a little more slow
ly than the IBM Pc. but the differences are
not very noticeable, except in the spread
sheet benchmarks (see the "At a Clance"
pages). Loading the test file using the
DGlOne version of Multiplan took three

times as long as the same operation on the
IBM Pc.

HARDWARE
The computer measures 13!1:2 by II Y2 by 3
inches and should fit into a 4-inch thick
briefcase with a little room to spare. The
screen is built into the keyboard cover and
will hold up to 80 columns by 24 lines of
text.

You open the cover by pressing two
latches at the front of the computer When
open. the cover reveals the keyboard. space
for a function-key template, and the power
switch. The screen itself is a frosty gray
plastic that yields slightly to the touch. Even
a light touch results in ripples of rainbow
iridescence that follow your finger as it
moves.

Although offered originally with a
minimum of I 28K bytes of RAM (random
access read/write memory). the DC/One
now comes with 256K bytes of RAM as
standard. expandable to 512 K bytes.

The standard disk drives are double-sided
quad-density 3!I:2-inch units. Each one of
these drives holds about 720K bytes of
data, twice that of an IBM PC disk. Both
drives are mounted on the right side of the
machine.

You can get a DC/One with one or two
drives. You can also add a third drive ex
ternally or in the expansion box. This ex
ternal drive is a 5!4-inch unit. so you can
transfer information to or from other com
puters. You should buy the dual-drive
DC/One if at all possible. Backing up data
on a single-drive system is inconvenient.
especially when the drive holds 720K bytes
As of this writing, a hard disk is not available
for the DC/One.

The rear of the machine has a cover that
is hinged on the bottom of the computer
and swings down to allow access to a pair
of RS-232C serial ports, a modem connec
tor. a pair of power connectors, and the con
nector for the expansion chassis. When the
rear cover is opened, it locks into position



to form a stand for the rear of the machine.
This props up the computer in a correct typ
ing position.

THE KEYBOARD
Frequently some compromises are made
with portable computer keyboards, and the
DG/One is no exception. In this case the
keyboard is slightly smaller than that nor
mally found on a desktop computer The
numeric keypad is superimposed on the
keyboard itself. so some of the keys can
have three functions. The keys are in their
traditional locations, so touch-typists should
be able to adjust. The smaller size takes
some getting used to, however

All of the special function keys from the
IBM PC are present. although they appear
along the top of the keyboard. lWo keys not
on the IBM keyboard are the Cmd key and
the unlabeled key below it. Some programs,
including Ashton.:rate's Framework, make
use of these keys In addition, pressing the
Cmd key with the PgUp or PgDn keys ad
justs the contrast of the screen.

Since the function keys are located at the
top of the keyboard, the templates that ac
company some IBM PC software will not
work with the Data General machine. Some
one anticipated this possibility, however
and special templates are available with
software sold specifically for the DG/One.
The templates are also designed so that you
can pencil in your own information.

THE SCREEN
The LCD screen that allows the DG/One's
great portability has also been its feature
most complained about. Early models of
this screen were difficult to use under the
best of conditions. In less than the best of
conditions, they were unusable. The screen
has undergone several upgrades and now
is vastly improved.

You can tilt the newer screen to achieve
a comfortable viewing angle and to mini
mize reflections. A new matte surface also
reduces reflections considerably. The

db'''' ft.

proper lighting is still important. however
and you may find circumstances where
viewing is difficult. I found that a light
suspended directly above the computer
produced excellent results.

In normal use, the text on the screen ap
pears as dark letters on a gray background,
the opposite of usual displays Generally,
this makes no difference, but with some
programs the results can be odd. Micro
soft's Flight Simulator, for example, does
not look good reversed.

Data General took the trouble to preserve
the aspect ratio of the IBM PC's screen, so
your programs will appear as you expect
them to. You don't have to worry about egg
shaped pie charts when you run Lotus 1-2-3,
for example.

(continued)

Photo I: The Data General/One portable computer.
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Photo 2: In spite of improvements, the Data General/One's LCD screen can be
difficult to read in some settings.

Early computers with LCD screens
were plagued with slow response
times. Often. the screen would lag
behind the keyboard by a few char
acters. I did not notice this on the
DG/One. The programs I tried seemed
to work at normal speed.

USING THE DG!ONE
Once you get used to the placement
of the keys and the disk drives, the
DG/One operates like any other
floppy-disk-based IBM PC-eompatible.
To start the system, you place a disk
containing the operating system into
the front disk drive and turn on the
machine. Inserting the disk locks the
drive closed automatically.

You have to wait for a few seconds
while the machine runs the diagnostic
routines in ROM (read-only memory),
and then the operating system boots
from the disk. If you don't have a disk
in the drive, the machine runs pro
grams stored in ROM, including a

REVIEW: DATA GENERAL/ONE

communications package, a text
editor. setup routines, and the diag
nostics I mentioned earlier. You call
use the text editor to create messages
for the communications package. (Un
fortunately, the ROM communications
cannot send or receive disk files, so
its communications capability is little
more advanced than that of a simple
dumb terminal program.)

Once the machine starts running the
operating system, you're using a·stan
dard IBM PC-compatible computer
running MS-DOS 2.11. You will prob
ably notice the increased disk space
when you look at your directory. The
720K-byte disks are a real benefit to
the floppy-disk user. In some cases,
programs that you might have had to
run on a hard disk will run on floppy
disks on the DG/One.

The 3Y2-inch disks are a real conve
nience, especially while traveling. You
can put them into your shirt pocket.
toss them into your briefcase, or stack

a bunch of them up and then put a
big rubber band around them (try do
ing that with 5!4-inch floppy disks)

EXPANDING THE DG!ONE
You have two options for expanding
the DG/One. You can buy an external
disk drive, or you can buy the expan
sion chassis (see photo 3). which also
contains a disk drive. You cannot use
both of these items at the same time.
Of the two, the expansion chassis is
the more useful. According to Data
General. this chassis allows you to use
circuit cards designed for the IBM Pc.
This would enable you to operate a
color monitor, for example, or add
memory or communications ports.

Inside the chassis, expansion cards
are attached to a backplane with five
slots (see photo 4) To the right is the
disk drive: the power supply is behind
that. One of the expansion slots is
already taken by the disk-drive con
troller, leaving you four.

I found it difficult to insert IBM
compatible expansion cards into the
slots. I had to bend the board's bot
tom locating tab to the rear with a pair
of pliers to make the board go into
the slot. The tiny screws that hold the
boards in place are inadequate for the
job It is nearly impossible not to strip
their threads when securing a board
in place.

COMPATIBILITY
When a computer is as different from
the IBM PC as the DG/One is and it's
advertised as IBM PC-compatible, you
tend to question the level of com
patibility. The DG/One is highly com
patible, but it is not completely com
patible. Most programs that do not
depend on special features of the
IBM's keyboard or that work directly
with the communications ports will
run. IBM PC communications pro
grams, such as PCThlk, will not run on
the DGiOne. It appears that Data
General has used a serial communica
tions chip different from the one used
by IBM and most of the makers of
compatible computers. The implica
tions of this for the traveler are signifi
cant. You can use WordStar to create

(continued)
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AT A GLANCE

Name
Data General/One

Type
Portable computer

Manufacturer
Data General Corp.
4400 Computer Dr.
Westboro, MA 01580
(617) 366-8911

Size
13'12 by 11V2 by 3 inches;
11 pounds

Components
Processor: 80C88
Memory: 256K RAM
standard; expandable to 512K
Mass storage: One or two
720K double-sided quad
density 3112-inch floppy-disk
drives
Display: 80 by 24; graphics
resolution of 320 by 200
Keyboard: Proprietary with
numeric keypad
superimposed

Communications
Two serial ports; built-in
modem optional

Software
MS-DOS 211

Options
External 5V4-inch disk drive,
expansion chassis with disk
drive, built-in modem (300 or
1200 bps), battery, memory
expansion, carrying case,
thermal printer, GW-BASIC

Documentation
Owner's manual, pocket
reference guide

800

BUNDLED SOFTWARE PACKAGES
o 2 4 6

1000

10
($1000)

2

1600 2000

10

Price
$2995
$3495

(one drive)
(two drives)

DATA GENERAL/ONE t\{:{:! IBM PC ~ APPLE lIE

+ .. --

The Memory Size graph shows the standard
and optional memory available for the three
computers under comparison. The Disk
Storage graph shows the highest capacity of
one and two floppy-disk drives for each system.
The Bundled Software. Packages graph shows
the number of software packages included with
each system. The Price graph shows the list

price of each system with two high-capacity
floppy-disk drives, a monochrome monitor, a
printer port and a serial port, 256K bytes of
memory (64K bytes for 8-bit systems), and the
standard operating system and BASIC inter
preter for each system. Note that the Data
General/One's printer and communications
ports are both serial ports.
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The rear of the DG/One contains the interface (right) for an optional
5'!4-inch disk drive or expansion chassis.

Removing the DG/One's keyboard reveals its drives and controllers
(left) and memory-expansion box (top right).

DISK ACCESS IN BASIC (SEC)
250...-------------------------,

BASIC PERFORMANCE (SEC)

250 ...-----------------------,

200 1----------------------1

100 f----------------------j

0'----'---

1001----1

50 t------t

1501----1

229

200 t------t

o '----'----'

50 f----r:

150 f----------------------j

WRITE READ SIEVE CALCULATIONS

SYSTEM UTILITIES (SEC)

50 r-----------------------,

40 I---------------------t:

30 1--------------------1

20 f-------Y

10 f----l

o L..-__-'-_

SPREADSHEET (SEC)

25.-------------------------,
26

201---;

15 f--------t

10 f----I

o L..-__-'-_

40K FORMAT /DISK COPY 40K FILE COpy LOAD RECALCU LATE

o DATA GENERAL/ONE N:::::::::::::!IBM PC ~ APPLE TIE

The graph for Disk Access in BASIC shows how long it takes to write
and to read a 64K-byte sequential text file to a blank floppy disk.
(For the program listings, see the June 1984 issue of BYTE, page
327, and the October 1984 issue, page 33.) In the BASIC Perfor
mance graph, the Sieve results show how long it takes to run one
iteration of the Sieve of Eratosthenes prime-number benchmark. In
the same graph, the Calculations column shows how long it takes
to do 10,000 multiplication and 10,000 division operations using
single-precision numbers. The System Utilities graph shows how long

it takes to format and copy a disk (adjusted for 40K bytes of disk
data) and to transfer a 40K-byte file using the system utilities. The
Spreadsheet graph shows how long the computers take to load and
recalculate a 25- by 25-cell Microsoft Multiplan spreadsheet where
each cell equals 1.001 times the cell to its left. The tests for the Data
General/One used MS-DOS 2.11 and GWBASIC on 31/2-inch 720K
byte floppy-disk drives. The tests for the Apple lie were done with
ProDOS. The IBM Personal Computer was tested with PC-DOS 2.0
and BASICA
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files while you travel. but you will have
no way to send them to your office
unless you buy a disk-based commu
nications package specifically for the
DC/One.

This could also affect word pro
cessors or other programs if they ac
cess directly the serial ports. There is
no parallel port on the DC/One. al
though I presume that you could add
one to the expansion chassis.

Data Ceneral also made many com
promises with the DC/One's keyboard
As a result some programs that work
directly with the PC keyboard will not
operate properly on the DC/One. An
example of this is the IBM PC version
of Framework. If you want Framework
to operate properly, you have to buy
the Data Ceneral version from the
company. I tried out this version of
Framework and it performed as well
as the IBM PC version.

Most other programs that I tried
seemed to work properly, although
you need to keep in mind problems
with copy protection. The 5Y4-inch ex
pansion chassis and the external drive
are not portable. Copy-protected soft
ware will have to remain at home
while you travel. unless you buy it on
3Y2-inch disks. Since there is not a
great deal of software available in this
format yet your choices can be quite
narrow. Fortunately, some popular
programs, such as MicroPro's Word
Star, have avoided the scourge of
copy protection.

Other than the problems I've men
tioned, most business-oriented pro
grams should run properly The
machine supports the same graphics
as does the IBM. In addition, Micro
soft's CWBASIC is available for the
DC/One. This should allow nearly any
program written in BASIC for the IBM
to run correctly

SOFTWARE
At first glance, the DC/One's operat
ing-system software looks like other
IBM PC-compatible operating sys
tems. It does have differences, how
ever. For the most part the dif
ferences reflect requirements of the
machine that differ from those of the

(continued)

REVIEW: DATA GENERAL/ONE

Photo 3: The Data Ceneral/One's optional expansion chassis, which includes a
5Y4 -inch floppy-disk drive.

Photo 4: The expansion chassis has five slots, one of which is taken
by the disk-drive controller.
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REVIEW: DATA GENERAL/ONE

IBM and IBM-PC _ Imernatlonal Bu.Slness Machtnes Corp_ MaCintosh - Apple Computer, Inc MS DOS - Ml(fOSOft Corp Wang - Wang liloora(Q(les Inc

to Data General.
You can use any serial printer with

the DGiOne. Of course, the size of
most serial printers would seriously
impair portability. For people who
must print while traveling, Data
General makes a thermal printer that
is 12 y,; by 4 y,; by 3 inches-smaller
than a box of tissues.

RELIABILITY AND SERVICE
At first. the DG/One worked well for
me. Unfortunately. it stopped operat
ing during the final days of this review.
As I write this, I still don't know the
reason for the failure, and it may not
be an indication of the reliability of
the DG/One.

The service policies of the company.
(continued)

TRAVELING WITH THE DG!ONE
As a traveler's computer, the DG/One
succeeds pretty well. It is small
enough to carryon an airliner. I con
firmed this by using a luggage gauge
provided by Trans World Airlines,
which showed it to be well within size
limits. You may also be able to use it
on the airplane, depending on which
airline you choose.

You can put all of your accessories,
some disks, and the manual in the
DGiOne's carrying case. This appears
to be a sturdy case that will fit on
nearly any conveyance. It should even
fit under the window seats of a Boe
ing 727, usually a tight fit for luggage.
There are two zipper compartments
in the case. One compartment is fitted
for the DC/One and the manual; the
other holds the printer, some disks,
the modem cups, and the power sup
plies The case costs more than $100,
which is a little steep for cloth lug
gage; however, unless you have some
thing better, you might as well get it
if you plan much travel.

The ability to operate on battery
power for several hours makes the
DG/One a much more useful machine
than many of its competitors. You do
not have to search around for an elec
trical outlet You can run the software
that you are used to using instead of
unfamiliar versions with reduced
capabilities.

DSS

I-k-.,J--l ~R~~iE~
PloneR
TERMINAL

I-f.-"t-J ~:;WORK

can get it without these options, but
in some cases you'd be making a
mistake. The rechargeable battery is
the most obvious of these items. This
computer will operate for as long as
eight hours on battery power

The built-in modem could be almost
as necessary had Data General made
the communications ports IBM
compatible. As it is, the modem works
well. and you now have a choice of
300 or 1200 bits per second internal
ly The modem is Hayes-compatible
If you want. you also can connect an
external modem to one of the serial
ports on the DG/One's back panel.

You can get a set of acoustic con
nectors for the modem. These con
nectors theoretically enable you to
use communications in places where
there are no modular connectors,
such as in a hotel room. Unfortunate
ly, I could not get the cups to work,
despite repeated attempts and calls

Commonly called an X SwitCh. Allows two computers to
share parallel printers/plotters.

To get the RIGHT CONNECTION, call or
write Via West today! We also offer a full
line of cables and connectors. Custom
orders are welcomed.

All units shipped freight collect. Add
S4.00/unit for postpaid delivery. Checks,
VISA or MasterCard accepted. Ouantity
discounts available. AZ residents add 7%.
Dealer inquiries invited.

XSP (Parallel! 569.00 ea.
XSS (Serial Version. 555.00 ea.

534 North Stone Ave.• Tucson, AZ 85705

(6021623-5716
SEE US AT COMDEX BOOTH #4236."The Interface Company"

OS-9 For MACINTOSH and
others (Serial or Parallel) $42.00 ea.
OS-IS For Monitors and others
(Serial or Parallel) $42.00 ea.
OSS-24 25-Pin Serial Switch $55.00 ea.
OS-TNC and BNC For WANG
Coax (Serial) $48.00 ea.
OS-TNC or BNC Coax (Serial! $42.00 ea.
TWIN-AX For IBM 34, 36, 38 $69.00 ea.
OS-CAPS For IBM PC or any MS OOS
System. Code-Activated/Self Powered/
Software included. $89.00 ea.

U~PI WEST, ~flC.

RS232 applications where one computer can
switch output between two serial devices. Commonly
called an AS Switch.

Get the Right Connection
.. . at Factory-Direct Prices!
Frustrated with plugging and unplugging
cables and connectors? Select from our
complete line of AS or X switches and
let your computer system share data
output between modems, printers, plot
ters, networks, disc drives, terminals,
etc at a touch of a button. You'll wonder
how you ever got along without them! DS.TNC/BNC

Two typical examples are:
DSS (Serial! 542.00 ea.
DSP (Parallel Version! 549.00 ea.

ACCESSORIES
Data General has a few items you can
get with your DG/One that might
make the machine more useful. You

IBM Pc. The format command, for ex
ample. has provision for both 80-track
and 40-track disks, but no provision
for formatting a hard disk.

The system software also includes
a RAM disk. This lets you assign a por
tion of memory as a virtual disk drive,
which is especially useful if you have
only one floppy-disk drive. You can ac
cept the standard 180K-byte size of
the disk, or you can specify some
other size, depending on your needs
and available memory The virtual
disk is loaded when the system boots.
Since the memory has no battery
backup, you need to make sure that
you copy the contents of the virtual
disk back to a real disk before you
shut off the machine.
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NOWI FULL FEATURE, 20 CPS, LETTER QUALITY AT ONLY $374

If you have been searching for a letter
quality printer you probably found the
flood of claims and counterclaims were a
real roadblock in your search. Not long
ago, we were in the same position. We
tried to detennine which daisy wheel
printer had all the features anyone could
want, but would also appeal to the cost
conscious buyer. Recently several
manufacturers introduced printers that
had features we were seeking. After a
thorough assessment we eliminated all
but one which precisely met our
qualifications.

TIll RESULTs~
e found the

featurw'au.'COIIIr4

The built in 2K buffer allows a page or
two of concurrent printing and use of
your computer for the next job. To really
take advantage of your printer's optional
features, the automatic Cut Sheet Feeder
eliminates tiresome paper handling. Also
available is the adjustable Tractor Feed
option. Compare our option prices!

Best of all the Daisy 1120 is quiet:
only 58 dB-A (compare with an average
of~ dB-A for others).
COMPLETE COMPATIBDJTY

The Daisy 1120 uses Diablo
compatible printwheels. You can pop in

1 12, 15~ or proportional

'Er;aftd=~use5:.peper as wide as 14".i jtrint 166 coIumns-a

one). you would expect to pay $600 or
$700 doUars. The options would add
much more, but our exhaustive research
has paid off for you the computer user.
We can now offer this printer for only
$374. Order yours today!
NO RISK OFFER

Try the Daisy 1120 for 2 weeks. If you
are not satisfied for ANY reason we wiu
refund the full price-promptly. A full
I-year parts and labor warranty is
included. Another indication of quality
and reliability.
THE BOTI'OM LINE
Aprotek Daisy 1120 (OrderN1120) $374
w/standard Centronics parallel interface.
2K buffer, ribbon and printwheel.
Optloaa:
Auto Cut Sheet Feeder (#1110) $199
Bidiredional Tractor Feed (#1112) $84



REVIEW: DATA GENERAL/ONE

Inquiry 325

Instant-CT:M
The Fastest

Interpreter for C

Runs your programs 50
to 500 times faster than

any other Clanguage
interpreter.

,tny Cinterpreter can save you compile
nand link time when developing your
programs. But only Instant-C saves
your time by running your program at
compiled-code speed.
Fastest Development. Aprogram
that runs in one second when compiled
with an optimizing compiler runs in
two or three seconds with Instant-C.
Other interpreters will run the same
program in two minutes. Or even ten
minutes. Don't trade slow compiling
and linking for slow testing and debug
ging. Only Instant-C will let you edit,
test, and debug at the fastest possible
speeds.
Fastest Testing. Instant-C immedi
ately executes any Cexpression, state
ment, or function call, and display the
results. Learn C, or test your programs
faster than ever before.
Fastest Debugging. Instant-C gives
you the best source-level debugger for
C. Single-step by source statement, or
set any number of conditional break
points throughout your program. Errors
always show the source statements
involved. Once you find the problem,
test the correction in seconds.
Fastest Programming.lnstant-C
can directly generate executable files,
supports full K& Rstandard C, comes
with complete library source, and works
under PC-DOS, MS-DOS, or CP/M-86.
Instant-C gives you working, well
testedprogramsfaster than any other
programming tool. Satisfaction guar
anteed, or your money back in first
31 days. Instant-C is $495.

Rational
Systems, Inc.

P.O. Box 480
Natick, MA 01760
(617) 653-6194
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If your machine

fails, you have to
send it back to
Data General.

however. do affect the owner of a
DG/One. and they are disturbing. In
short. if your machine fails, you have
to send it back to Data General. As
far as I was able to tell. there is no pro
vision for local service. One Data
General representative told me that if
you needed your computer quickly,
you could simply trade for another
one: however, you still have to ship
the faulty one back to DG in Massa
chusetts.

This means that if your computer
breaks, you're probably going to be
out of business for a while. Even if you
get one-day turnaround from the fac
tory and you use a 24-hour courier
service to carry it both ways, you're
going to be down for three days. If the
computer happens to break at the
end of the week or on the weekend,
you can count on being without one
for five days. In either case, you can
expect to be out more than $100 for
shipping.

I should mention that the tech
nicians who answered the phones at
Data General tried to be helpful. They
were certainly friendly, and they were
concerned about the time I'd be with
out a machine. In spite of this, the
only option for repair of a DG/One
until regional repair centers are
established-seems to be sending it
back to Data General.

DOCUMENTATION
The documentation is fairly limited,
but what there is appears to be well
done. Every DG/One comes with an
owner's manual and a quick-reference
guide. Both of these items are de
signed to fit into the carrying case
with the computer.

The owner's manual. well written
and well illustrated, describes com
pletely the operation of the computer.

There are brief descriptions of the
MS-DOS utilities, but little if any
description of the internal workings of
the computer. According to Data
General. a complete guide to the
operating system and an operating
system reference manual are available
at extra cost. Also available at extra
cost is a programmer's manual. None
of these optional manuals were avail
able for review.

Most users will find that the manual
is sufficient. especially if they already
have the MS-DOS reference books. I
suspect that Data General felt that it
would be pointless to ship a portable
computer with enough documenta
tion to reduce its portability. I still
think that a more complete reference
manual should be standard issue.

CONCWSION
I really wanted to like the DG/One, but
I found myself being slightly disap
pointed with it. The screen is a lot bet
ter than it was when it was introduced,
and in some cases it's adequate, but
it's still hard to read much of the time.

IBM PC compatibility just misses the
mark, too. I realize that many com
promises must be made in this sort
of machine. These compromises
reduce the level of compatibility.
Whether or not the compromises
made with the Data General/One are
worth their cost depends very much
on what you plan to do with the
machine. The one compromise where
the cost seems excessive is the
change in the serial chip. This means
that IBM PC communications software
will not work with the DG/One. Since
communications is an important func
tion, especially the ability to send and
receive disk files, you'll have to buy
a package specifically for the DG/One.

Finally. there's the cost. Configured
like the unit I reviewed, the computer
costs almost $3700. That's a lot of
money for a computer with only two
floppy-disk drives.

In spite of its problems, the DG/One
is a useful tool. Competitors on the
horizon promise to be cheaper and
better, but right now, this is the best
choice I have seen for IBM compat
ibility in a laptop package. _



Save at any speed
300/1200/2400

See the new 1986
high

model Smar TEAM 2400 at your dealer showroom
performance good looks low sticker pnce

Special MITE + software package optional

today.

SmarTEAM 2400
.0-300. 1200. 2400 bps. Bell 103. 2i2A.

CCITT V22, V22 bis. Full duplex.
• Auto speed selection (among 0-300. 1200.

2400 bps). and auto fall-back.
• Auto dial. auto answer (tone and pulse).

automatically switches between tone and
pulse.

• Hayes 2400 commands compatible.
• Speaker with volume control.
.8 status indicators.
.6 self test modes.
• Call progress detection (ringing. dial tone.

busy) .
• MITE + software optional.

SmarT~AM 2400B $599
• Internal slot modem for IBM PC. XT. AT

and compatible computers.
.7.5 inches length with the same great

features of SmarTEAM 2400.
• MITE + software included.

SmarTEAM 1200B $299
• Additional RS232C serial port plugs into

IBM PC. XT. AT and all compatible.
• Auto speed selection (0-300 or 1200 bps)
• Auto dial. auto answer (tone or pulse)
.0-300. 1200 bps. Bell 103. 2I2A
• Compatible with Hayes commands
• Speaker with volume control
• Self test and error free file transfer
• Powerful MITE Software included

Send us your
OEM

specifications. We

$599

designs:
will deliver a

SmarTEAM 103/202 $249
.0-300 bps full duplex, 600 bps. 1200 bps.

half duplex
• Compatible ~ith Bell 103. 202. CCITT V.2!.

V.23 includes 75 bps and 5 bps back channel.
• 10 switches. selectable for Bell or CCITT.

standard
• Auto dial, auto ans\oVer (lone or pulse)
• Auto line disconnected
• Compatible with Hayes commands
• Speaker with volume control
• Self test
• Call progress detection

SmarTEAM 103/212AT $299
• Fully Hayes compatible support all 20

commands and 5 response. Option switches
identical to Hayes.

• Auto dial, auto answer (tone or pulse).
auto redial between two phone numbers.

• 2 self test modes (analog loop back and
remote digi tal loop back les t) .

• Automatically switches between lone and
pulse.

• Call progress detection (ringing, dial lone,
busy).

• Auto speed selection (0-300. 1200 bps) .
• 0-300, 1200 bps. Bell 103. 21ZA s.tandard.
.8 status indicators

prototype m 30 days.

* Hayes is a registered trademark of Hayes Microcomputer Products, Inc.
• IBM PC. XT. AT are registered trademarks 01 International Business Machines Corp.

• MITE is a registered trademark 01 MYCROFT LABS INC.

------------ ---- ------ -----_.. ---- -- ----- -- -- -- ,'.
HEAD OFFICE:

TEAM TECHNOLOGY INC.
10F, 270. NANKING E. RD.. SEC. 3. TAIPEI.
TAIWAN. R.O.C.
TLX: 19725 PETRCHEN ATTN TEAM
TEL: (02)7414270. FAX: (02) 77: ·2985

U.S.A.

MORRISON &. DEMPSEY
COMMUNICATIONS
19209 Parthenia, Suile D. Northridge CA 91324
U.S.A.
TEL: (818)993.0195- 97
TLX: 325524 MODEM NTGE

CANADA

BUDGETRON INC.
1320 Showson Drive. Unit 1
MiSSiSSQuga. Ontario

Canada L4W 1C3
TEL: (416)6737800
TLX: 06 ·968080

See us af

~(OmDIWFall"5
November 20-24, 1985

Riviera Hotel
Las Vegas. Nevada
Booth R·8135

Inquiry 362



Taxan 600 Series Moniton•••
A Newly Developed, Scientifically Coated Super-High
Contrast Tube Assures Maxiinuin Brightness Alid Clarity.

06

Best .due.lonal
Choice'

Taxan goes to the head of the class, with this 100%
compatible IBM@/Apple@ medium resolution monitor.

510fHJ x 2oo~J Resolution - 0.47mm Slit Pitch
15.75Khz Scan Frequency
$465.00 Suggested Retail

G......r Versat.,lty and
Performance than the
IBM Display-Ail .. a-
.100.00 sav'n.'

The new Taxan 620 High Resolution monitor is 100%
compatible with IBM and Apple computers. It's
the perfect monitor for all standard business
applicationsl

640fHJ x 200fVJ Resolution - 0.37mm Dot Pltsb
15.75Khz Scan Frequency
$1580.QO_ uggested Retail \ \

FI\.tI_e ~I" Swivel ....
- With Purcha.. of New•

6QO Series!
S50 To help celebrate the excite-
VAWE ment of the Taxan 600 $eries,

• we are giving away a free tiltI \",,,, \\\\ swivel base w,ith a built in
\"'''.'/ \ LCD Day/Date Clock, valued
, (~' at 550.00 retail.

• \_ . Send your oli~inal sales
.~ receipt a"long with a check

for 510.00 for p0stage a'ld
handling to:

"600 SE.IES SlI"lVEL 0 •••••....
c/o T.~n.corpor.tlo,?, t800S Cortn. Cou
City 0'" IndustllY, CA 91748. \
UMITED OFFERI WHilE SUPPLIES lAST. UMIT OI\IE PER CUSTOMER. .\-

t

The .volutlon of a Higher
Industry Standardl r-----------,

Only Taxan Offers a technologically
advanced tube whose special coatin$1
Increases color clarity by 15-20% more
than any other monitor.
Taxan's new monitor series absorbs color
impurities generated by the RGB wave
length, and eliminates them.

610 & 620: Green, Amber, Reverse B&\XI,
Reverse Green

630 & 640: Green, Amber, Reverse B&\XI,
White on Blue Background.

610 & 620: 100% IBM Compatible
630 & 640: UPGRADE RESOWTION for IBM

610 & 620: SPECIAL NON-GLARE OM COATING

630 & 640: FREE NON-GLARE POLARIZATION
FILTER

WIDE VARIETY OF USER FRIENDLY CONTROL
ADJUSTMENTS

OPTIONAL TILT-SWIVEL BASE AVAILABLE

TAXAN EVOWTION

NEW 600 SERIES OFFERS SPECIAL \-
CAPABILITIES! \
Multi Text Switching



-

lOX 16
24.75 Khz

TAXAN
16 Colors
4 Colors
, Color

I
•.

Artist /I@, STB 400®
and others for
the IBM PC, XT, and AT.

5745.00 Suggested
Retail

SEE US AT COMDEX
BOOTHS 116 & 120

The Taxan 555 is basically
quivalent to the IBM

standard color board. Ttlis
mear:Js that the 555 Is 100%
compatible with all IBM
softwarel- -

__ ~r.ee 1"est:-1ihis actual unretouched photograph
demonstrates the superior text resolution created by the
TAxAN 630 monitor and 555 <lolQr cardl For maximum

I I
resolution ancLease of viewing, Taxan's the wlnnerl'- _.--$890.00

TAXAN 630
TAXAN 555

SCG Board

IBM
16 Colors
4 Colors

640 X 200 1 Color
Alphanumeric ~xt Resolution
Character sell 8 X 8
SCan Frequency 15.75 Khz

\ _1IIIIIIIII1BIi:Ill~:::::::::::I:==::::;;::::::;;;::;:::::::::::::::r'
\ ,

T"'~--ADIC:AAt~-~
-Compatlblll~
7Z0x400 \ __

Jl"ol~'CJnlt- \

640 r \--

\ \ 1\
The Taxan \640
Th. ,!ltllnaJe In - \
Mo~ltor R~olutlo".

I
640(1rl) x 4001\(') _

_ ,.Dl.on.ll'lterlatea\
Resol~tion

I \ \,

4,000 \Characte~ ~.%-C0'l"patlble

Oisp~~....capabilitr with the new
-- 1 , I I
O.3Jmm Dot Pitoh geperatlon,of

\ graphics bdards
24.75Knz Scan __ :ra*alf15ssr

i!req~cy_ \ Per'syst B.O.~.@,
Sig a 400@,\

\ \ - -\--

$924.00

IBM Display
IBM CGA
Color Adaptor

R'EVERS!-BLUE
:AW'TIlXANTAXMITIWtIfTI\XIW,

PRICE/PERFORMANCE RATIO

ca.

RGB

I \
\

Soper High
Resolution 1"8

A perfect upgrade/replace- ~ IBM TAXAN
ment for the stan~ard IBM I \
color graphics mo~itor and I

card, the raxan model 630
and 555@create a 'hlgheF
resolution at a greater '
savingsI

Sup-erlor_Te"t 0.37mm Obt Pitch
ana Graphics 24.75Khz Scan
Beyond IBM. Frequency
640(1'1) x 2OQ/V) 100...%-compatlble

~ with IBM PC, XT,
Resolution and AT@ when
(640(H) x 4OO(V) used with the
Non-Interlaced Taxa" 555 bqard.
Resolution 5645.00 Suggested
availablel) Retail \

Compatible with AT&T 6!OOComputer

IndustryStandalds Upgraded!
- \ \ ,\ if

1 -...,...;,- , \

The Models 6JO_An~-64G\Cre~te ~ew \Dynilmic..Jtandards
\In Text ~nd GraphiC~Re~lut~~n!\ '{ \' \ \

\

\ftG8 Color,
and
IFOUR Monochrome -
~ .-;; I

~1f",,"'lltltt.l

In I
One -+ __
"l'0nltorl

\
\No on.. _

-el~ offen the
monochrome options
available with the.l!!-ew
Ta 'an 6OO~~erlesl \
The Taxan 63p & 640 moni
tors \ offer Green, Anpber,
B&\X.) Reve:.se d a ~hite

QA Sf ~Backg ound,as their
total spectrum of mdno
chrome option~.

Onl ~xan-offerisuch
...., a wid varletx of mono

chro e capadlllties. '
t - t""

--+- - \



Sanyo MBC~775

S·Y·S·T·E·M R·E·V·I·E·W

A portable
IBM

PC-compatible
with built--in

color monitor

BY BRUCE ROBERTS

Bruce Roberts is a computer consul
tant who was formerly a technical

editor for BYTE magazine. He can
be reached at 84 Redfern Dr..

Rochester. NY 14620.
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S anyo has probably carved out a
larger piece of the American micro
computer pie than any other Japa

nese manufacturer. With the introduction of
the Sanyo MBC775 portable color com
puter (see photo i). the company is tipping
its hand as to the future direction of its com
puter products-full IBM PC compatibility.
speed. low cost. bundled software. and
color displays.

The MBC-n 5 is Sanyo's first transportable
computer and appears quite compatible
with the IBM Pc. The portability of this
system might be an issue. since it weighs
close to 40 pounds.

Only one configuration is offered as com
pared to the many versions of Sanyo's
MBC-550/555. The MBC-775 hardware in
cludes two 360K-byte disk drives. 256K
bytes of RAM (random-access read/write
memory). a built-in 9-inch color monitor.
and a detached keyboard (see photo 2). The
system unit contains two IBM expansion
slots and a parallel printer port.

The package price of $2599 includes MS
DOS 2.\1. GW-BASIC 2.02. EasyWriter II.
EasyMailer II. EasyPlanner. and EasyFiler.

DISPLAY
The first striking difference between the
Sanyo MBC-77 5 and other IBM PC-compat
ibles is the built-in color screen. You might
think of this Sanyo as an IBM Portable PC
with a color screen rather than the familiar
monochrome display. They are similar ex
cept for the Sanyo's color display. faster pro
cessor, and lower price. Both have a color
graphics adapter, 256K bytes of RAM, two
half-height 360K-byte disk drives. and about
the same number of expansion slots and
peripheral connectors.

I like the positioning of the MBC-775's
screen better, since it is centered above the
keyboard instead of positioned on the ex
treme left of the computer. The 9·inch
screen is quite legible, but remember that
color displays usually aren't as crisp as
monochrome displays and most software

does not make outstanding use of color
displays.

I wouldn't recommend this color screen
for full-time word processing because the
characters are noticeably fuzzy and the
screen is small. Although the Apple Macin
tosh has the same size screen. its higher
resolution prevents eyestrain so you aren't
distracted by the screen's size.

The Sanyo MBCn 5 also suffers from a
common portable computer ailment. If you
set the unit on a desktop, the screen is
much lower than your eyes so you tend to
hunch over the keyboard and look down.
You must reposition the computer to com
fortably read the screen.

GRAPHICS CAPABILITY
Don't expect to have all i6 colors available
at any time. Only the text modes let you
display 16 colors. With medium-resolution
graphics you get 200 rows of 320 pixels
each in 4 possible colors. But those 4 colors
include i that can be any of the i6 colors,
plus either of two 3-color palettes, cyan/
magenta/white or green/red/brown. This is
why iBM's and Sanyo's BASIC demonstra
tion programs tend to display these colors
(see photo 3).

The 640- by 200-pixel high-resolution
graphics mode is available only in black and
white. Don't thank Sanyo: IBM is responsi
ble for this design.

Sanyo says it has a 32 K-byte video RAM,
twice the 16K-byte memory of the IBM
Color Graphics Adapter. but instructions on
how to use it or the 6845 CRT (cathode-ray
tube) controller chip were not included.

At the rear of the machine are three doors
that pop open or close when you push on
them. A DB-9 connector for an external
RGB (red-green-blue) monitor and an RCA
jack for a composite video monitor are pro
vided behind the middle door, along with
the horizontal- and vertical-hold controls.

Behind the right door (viewed from the
rear) is the power-cord socket and the fuse.
The power cord can be folded up into the



recess behind that door. The other standard
external connector (behind the left door) is
the DB-2 5 connector for the parallel printer
port. This is also where you find the con
nectors for the expansion boards.

You adjust the screen brightness with a
slide control on the front of the machine.
The power switch is conveniently located on
the front panel and it's designed so you
can't accidentally bump it.

The MBC-775 has retained IBM PC
similarity to the point where the display
flickers when you scroll. a common com
plaint due to the design of the IBM PC's
color-display adapter. The glare from the
screen can be overwhelming since the
screen is not etched or treated to reduce
reflections (I found myself darkening the
room to read the screen easily).

The color-graphics capability of the
MBC-77 5 is not immediately evident. When
you first boot up the system there is no in
dication that the screen can display any
thing other than white characters on a black
background.

The one BASIC demonstration program
on the system disk only hints at the system's
color capabilities and does not provide an
introduction to the machine. It displays the
Sanyo logo and the computer's name on a
colored background then gives a few sim
ple examples of characters, boxes, and line
drawings in random colors. And Sanyo's
minimal documentation contains no refer
ences to the demonstration program.

KEYBOARD
The keyboard layout mimics that of the IBM
PC except for a few enhancements. All 10
function keys are there and the shift keys
are still farther out to the sides than most
touch-typists would like. The enhancements
include LEDs (light-emitting diodes) in the
Num Lock and Caps Lock keys. You will also
find a second return key on the cursor/
numeric keypad to make numeric data en
try easier.

The keyboard is acceptable although the

keys don't have high tactile resistance. The
speaker produces an audible click each
time you press a key. No option exists to
turn off the sound.

Since the detached keyboard plugs into
the front of the computer, you can use the
entire length of the cord and not have to
unplug it when you pack up the computer
for travel. The legs that prop up the back
of the keyboard also latch the keyboard
closed against the computer (this mecha
nism doesn't feel sturdy).

PROCESSOR
The Sanyo MBC-775 uses an 8-MHz 8088-2
processor chip that runs at nearly twice the
speed of the IBM PC's 4.77-MHz 8088 chip.
Many of the newer IBM PC-compatible sys
tems use this faster chip and allow you the
option of the standard 4.77-MHz rate for
more compatibility.

In the processor-intensive benchmarks
such as the Sieve of Eratosthenes prime
number generator. the numeric calculations,

(continued)

Photo I: The Sanyo MBC-775 with built-in color monitor, keyboard, and two
floppy-disk drives.
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REVIEW: MBC-775

Photo 3: Sanyo MBC-775 color display of a world map using magenta and white
on a black background.

Photo 2: The keyboard of the Sanyo MBC-775. Note the LEOs in the Caps
Lock and Num Lock keys and the second return key below and to the right of the
numeric keypad.

DISK DRIVES
I took some time getting used to the
floppy-disk drives in the MBC-77 5 as
they are recessed into the faceplate
of the computer and have a squeeze
type latch for opening and closing the
drive. You have to push your floppy
disks into the bottom of the recess
and squeeze the latch closed over

(continued)

a parity bit as the IBM PC does, so
fewer memory chips are needed
(eight instead of nine for 64K bytes).
Note that you add all extra memory
with third-party multifunction boards.

For faster number processing (if
your software recognizes the pres
ence of an 8087). you can add the
8087-2 numeric processing chip,
which also runs at 8 MHz.

EXPANSION
You can open the top of the MBC-775
to get to the card cage by removing
two screws inside the doors on the
back. The top then hinges forward
and lifts off. Loosen the eight screws
on the metal card-cage cover and it
will slide off. The speaker mounted in
the cover will still be attached to the
processor board and can be un
plugged (the disk-drive assembly can
also be easily removed at this point).

There are three slots on the mother
board but the processor board oc
cupies one, so only two are left for ex
pansion. These are full-length expan
sion slots, so you should be able to
add just about any board you want.

Probably one of the first things
you'll want to add to this system is a
multifunction board with more mem
ory and a serial port. The machine has
a space on the processor board
below the parallel port that looks like
it should have had a serial connector,
but none is provided.

The Centronics-type parallel port is
configured just like that of the IBM PC
so you can use IBM-compatible
cables.

The Sanyo has one annoying quirk:
If you don't turn the parallel printer
on before turning on the computer.
the computer won't recognize the
printer.

board contains 256K bytes of RAM,
the 8K-byte ROM (read-only memory),
and the parallel port circuitry (the
video and disk-drive controllers are
on the motherboard).

The 8-MHz 8088-2 processor re
quires faster memory than the IBM
PC so if you upgrade the memory
from the standard 256K bytes to the
640K bytes possible under MS-DOS,
remember that Sanyo recommends
120-nanosecond chips in your add-on
memory boards. RAM does not use

and the spreadsheet recalculation, the
Sanyo's speed advantage is clearly
demonstrated, The MBC-77 5 runs
almost twice as fast as the IBM PC on
most of the benchmarks in the 'At a
Glance" section.

The system boots up quickly
because it has no memory test. At
least none is apparent on the screen
or mentioned in the documentation.

The Sanyo MBC-775 uses a separate
processor board that is plugged into
a small motherboard. The processor
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AT A GLANCE

Name
Sanyo MBC-775

Manufacturer
Sanyo Business Systems

Corp.
Computer Division
51 Joseph St.
Moonachie, NJ 07074
(201) 440-9300

Size
System unit: 20'/2 by 16V4 by
8'/2 inches
Keyboard: 19'/2 by 7% by
13/4 inches
Weight: 39 pounds and
13'/2 ounces

BUNDLED SOFTWARE PACKAGES
o 2 4 6 10

1600

1$1000)
2

OISK STORAGE (K BYTES)
o 400 800 1200

10

1000
MEMORY SIZE
o 200 800

Components
Processor: 16-/8-bit 8088 at
8 MHz
Memory: 256K bytes
expandable to 640K bytes
Display: 9-inch color monitor,
80 columns by 25 rows;
4-color 320- by 200-pixel
medium-resolution graphics;
640- by 200-pixel high
resolution graphics in black
and white only
Keyboard: Detached 84-key,
IBM-style QWERTY with 10
function keys and numeric!
cursor keypad; LED indicators
in Caps Lock and Num Lock
Mass Storage: Two 360K-byte
5V4-inch floppy disks
Expansion: Two IBM
PC-compatible slots
I/O interfaces: Parallel printer
port, composite video, and
RGB

Software
MS-DOS 2.11, GW-BASIC
2.02, EasyWriter II, EasyMailer
II, EasyFiler, EasyPlanner

Options
8087-2 (8-MHz) math
coprocessor

SANYO MBC -7 75 I/IIBM PC ~ APPLE TIE

Documentation
209-page operator's guide,
262-page EasyWriter/
EasyMailer manual, 432-page
EasyFiler manual, 223-page
EasyPlanner manual

Price
$2599

The Memory Size graph shows the standard
and optional memory available for the three
computers under comparison. The Disk
Storage graph shows the capacity of the
MBC-775 in comparison with each of the other
computers. Note that the MBC-775 does not
have a single-disk option. The Bundled Soft
ware Packages graph shows the number of
software packages included with each system.

The Price graph shows the list price of each
system with two high-capacity floppy-disk
drives, a printer port and a serial port, 256K
bytes of memory (64K bytes for 8-bit systems),
and a monochrome monitor (the MBC-775 is
color only; no optional monochrome monitor
is available). Prices include the standard
operating system and BASIC interpreter for
each system.
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The rear of the Sanyo MBC-775 portable computer with its three
doors open.

The inside of the Sanyo MBC-775. From left to right are the pro
cessor board and two expansion slots, disk drives, color
monitor, and power supply.

o L-__...L..._o L-__-'-_

101-----

DISK ACCESS IN BASIC (SEC) BASIC PERFORMANCE (SEC)

250 250

200 200

150 150

100 100

56
50 50

0 0
WRITE READ SIEVE CALCULATIONS

SYSTEM UTILITIES (SEC) SPREADSHEET ( SEC)

50 25

40 20

30 15

20 10
7.7

40K FORMAT / DISK COPY 40K FI LE COPY LOAD RECALCULATE

r:::J SANYO MBC-77 5 F:::{:J IBM PC ~ APPLE DE

The graph for Disk Access in BASIC shows how long it takes to write
and to read a 64K-byte sequential text file to a blank floppy disk.
(For the program listings, see June 1984 BYTE, page 327, and Oc
tober 1984, page 33.) In the BASIC Performance graph, the Sieve
results show how long it takes to run one iteration of the Sieve of
Eratosthenes prime-number benchmark. The Calculations column
shows how long it takes to do 10,000 multiplication and 10,000 divi
sion operations using single-precision numbers. The System Utilities

graph shows how long it takes to format and copy a disk (adjusted
for 40K bytes of disk data) and to transfer a 40K-byte file using the
system utilities. The Spreadsheet graph shows how long it takes to
load and recalculate a 25- by 25-cell Microsoft Multiplan spread
sheet where each cell equals 1.001 times the cell to its left. The tests
for the MBC-775 used MS-DOS 2.11 and GW-BASIC 202 The tests
for the Apple lie were done with ProDOS. The IBM PC was tested
with PC-DOS 2.0 and BASICA.

270 BY T E • NOVEMBER 1985



REVIEW: MBC-775
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The

FORTH
them. If you don't push your disk in
far enough it will pop back out at you
(at least you know the disk is seated
properly before you can close the
drive).

To open the drive, squeeze the latch
again and the disk will pop out. It's
a similar mechanism to some of the
old 8-inch floppy-disk drives.

The drives are very quiet; you can't
hear them over the cooling fan. I wish
the fan were as quiet. It produces a
loud humming noise that over
shadows many of the machine's nicer
features. I was tempted to disconnect
the fan or try to replace it with a
quieter one.

The MBC-775 has no room to install
an internal hard-disk drive and Sanyo
doesn't offer one. You can add exter
nal hard-disk drives by installing the
hard-disk controller in one of the two
expansion slots. IEditor's note: Sanyo says
tnat an ennanced version of tne MBC-775
will be available in tne near future. Ennance
ments will include a speed-select switcn to
cnange tne clock from 8 MHz to 4.77 MHz
for increased IBM compatibility (communica
tions programs are particularly speed-sensitive)
and an optional internal 10-megabyte nard
disk.j

SOFTWARE
Sanyo has included several software
packages in the price of the computer,
so you can start using it immediately
without purchasing additional pro
grams.

The software supplied includes the
MS-DOS 2.11 operating system, the
GW-BASIC 2.02 computer language,
the EasyWriter II word-processing pro
gram with its companion EasyMailer
II mail-merge program, the EasyFiler
database, and the EasyPlanner
spreadsheet program. Sanyo supplied
WordStar and its affiliated programs
with the MBC-550 dual-disk series
machines and says this option will be
available for the MBC-775 instead of
the Easy' packages, due to customer
demand.

MS-DOS 2.11 is similar to IBM's PC
DOS 2.1. You can even boot up PC
DOS, but don't expect to run IBM PC
BASIC; it requires the IBM PC BIOS
(basic input/output system) in ROM in

order to function.
Microsoft's GW-BASIC does an ex

cellent job of replacing IBM PC BASIC
and runs IBM's demonstration pro
grams (complete with sound and
colOr) and other common IBM PC
BASIC programs. GW-BASIC supports
both disk drives (unlike the old Sanyo
BASIC) but doesn't have Sanyo
BASIC's SYMBOL. WINDOW, and
VIEW extended graphics commands.

The Sanyo MBC-77 5 exhibits a high
degree of compatibility with the IBM
Pc. Many popular programs for the
IBM PC (Lotus 1-2-3, Symphony.
dBASE III. Framework, SideKick, Flight
Simulator) work fine. However, pro
grams written specifically for the IBM
monochrome adapter card and copy
protected software that relies on the
IBM PC's processor or disk-drive
speed will cause problems.

Maybe I'm too accustomed to other
word-processing programs, but I
found EasyWriter II awkward and not
intuitively useful. The variety of
modes (character, word, line, sen
tence, paragraph, block, and page)
became overkill. You have to constant
ly switch between them and each
responds differently.

I found myself using far more key
strokes to accomplish functions than
I am accustomed to. The help facility
is limited and usually didn't clarify
problems; you end up going back to
the manual for more information.

EasyWriter also has a file-folder/
document/page approach that
sounds nice for short letters but suf
fers when you deal with longer manu
scripts. I found it especially annoying
that EasyWriter does not list the avail
able file folders it uses on the disk. Ex
cept for the default file folder you
don't know what's on the disk and
can't know unless you exit EasyWriter
and get a directory. However, once
you open a file folder, all its docu
ments are displayed and you can
select them easily.

EasyWriter's file folders are fixed
length random-access files that have
a default size of about 20K bytes and
use special coding so you can't type
the DOS files out on the screen. The

Icontinued)
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Sanya has made
same trade-affs
an the MBC-775.

program doesn't have backup files (or
an "undelete" function). As you switch
from one page to another within a
document. the last page is written to
the file on the disk, saving your work.
This slows you down in moving
through the document. and dealing
with text broken over page bound
aries is cumbersome.

The fact that EasyWriter stores docu
ments in its own format didn't bother
me much since it lets you translate
documents into ASCII (American
Standard Code for Information Inter
change) files and the reverse. How
ever, this is an additional step when
you need to share disks with other
systems or send files via modem.

You can call EasyMailer from Easy
Writer to merge mailing lists with form
letters and include personalized infor
mation. You can use it as a simple
database with sorting capabilities.

EasyPlanner didn't meet my expec
tations in many ways. It takes the row
and column format too literally, such
that it wants to work with whole rows
and entire columns.

EasyFiler comes on four different
disks for system, housekeeping, sam
ple-data, and extract functions. It is
complex to use, as is reflected in the
size of its manual.

The nine disks that EasyPak com
prises look like a substantial amount
of software, but in the end it per
formed below my expectations.

DOCUMENTATION AND SUPPORT
Overall. I would rate Sanyo's documen
tation as poor. The system documen
tation is weak, with a brief introduc
tion followed by lists of BASIC and M5
DOS commands. The skimpy technical
reference section gives some pertinent
I/O addresses, a memory map, inter
rupts, and BIOS calls.

There are no tutorials on disk to in
troduce you to the operating system,

DOS commands, or BASIC. The docu
mentation does not contain "read this
first" sections or quick introductions.
Sanyo's approach is to have you read
everything before using the system or
the software. This is neither realistic
nor interesting.

The rest of the software manuals
have been hastily adapted from exist
ing MBC-5 50 series manuals, referring
to different keyboards and disk-drive
configurations. The manuals and disks
provide good introductions but are
not comprehensive.

The general consensus seems to be
that this machine does not offer an
outstanding price/performance ratio:
few dealers are stocking it. even those
who carry the MBC-550 series. You
will see it advertised mostly by mail
order houses.

Sanyo lists a warranty for one year
on the memory and processor board
and 90 days on all parts and labor. If
you are not a dealer, calls to Sanyo are
answered with a tape that refers all in
quiries to your local Sanyo dealer. It
is not surprising to find that many
users groups have formed to provide
the support that Sanyo does not.

SUMMARY
The Sanyo MBC-77 5 faces planned
obsolescence since IBM is supporting
the faster 80286 processor as the
next chip of choice. Also, the new IBM
Enhanced Graphics Adapter repre
sents the next generation of video
display controllers with its 16-color
graphics in both the 320- by 200-pixel
medium-resolution and 640- by
200-pixel high-resolution modes.

Sanyo established a reputation for
low prices and good bundled soft
ware with the 550 series, but it has
made trade-offs in designing the
MBC-775. The MBC-775 relies on its
9-inch color screen, improved speed,
possible price discounting, and por
tability to distinguish it from the mass
of IBM PC-compatibles It does bet
ter than the average personal com
puter but does not excel in any spe
cial characteristics. IEditor's note: The
Sanyo MBC-77 5 was supplied courtesy of
Palmer T. Wolf of Richard Dean Associates
Inc., Newburyport. Massachusetts. I _



And you can start by actually building NRI's
16-bit IBM-compatible computer. ~

You can create your own bright,
high paying future as an NRI trained
computer service technician. The
biggest growth in jobs between now and
1995, according to Department of Labor
predictions, will occur in computer
service and repair, where demand for
trained technicians will double. There is
still plenty of room for you to get in on
the action-if you get the proper
training now.

Total computer systems
training, only from NRI

To learn how to work on
computers, you have to get inside one.
And only NRI takes you inside a
computer. with total systems training
that gives you hands-on experience with
computers, peripherals. and software.
You'll build a Sanyo MBC-550 series
computer, which experts have hailed as
the "most intriguing" of all the new IBM
compatibles. The Sanyo even surpasses
the IBM PC in computing speed and
graphics quality.

Even if you've never had any
previous training in electronics, you can
succeed with NRI training. You'll start
with the basics, rapidly building on the
fundamentals of electronics until you
master advanced concepts like digital
logic, microprocessor design and
computer memory. You'll probe into
electronic circuits, using the exclusive

NRI Discovery Lab® and professional
Digital Multimeter, that you keep.

You'll assemble Sanyo's intelligent
keyboard, install the power supply and
disk drive, and attach the high resolu
tion monitor-all the while performing
hands-on experiments and demonstra
tions that reinforce your skills.

Learn to service
today's computers

As you complete your Sanyo, you
grasp the "secrets" that qualify you for
a new career. You'll learn to program in
BASIC and machine language. You'll
use utility programs to check out the
operation of the Sanyo's 8088 micro
processor (the same chip used in the
IBM PC). And you also get over $1,000
worth of software, including WordStar
and CalcStar.

Most importantly, you'll under
stand the principles common to all
computers. Only a person who fully
understands all the fundamentals can
hope to be able to tackle all computers.
NRI makes sure that you'll gain the
knowledge and skills to maintain,
troubleshoot and service computers.

Learn at home In spare time
With NRI training, you'll learn at

home on your own time. That means
your preparation for a new career or
part-time job doesn't have to interfere

with your current job. You'll learn at
your own pace, in the comfort and
convenience of your own home. No
classroom pressures, no rigid night
school schedules. You're always backed
up by the NRI staff and your instructor,
who will answer questions, give you
guidance and be available for special
help if you need it.

Let others worry about computers
taking their jobs. With NRI training,
you'll soon have computers making
good paying jobs for you.

Send for Free NRI Catalog
Send the post-paid reply card today

for NRI's 100-page catalog, with all the
facts about computer training plus
career training in Robotics, Data
Communications, TVNideo Servicing
and many other fields. If some other
ambitious person beat you to the card,
write to NRI at the address below.

."#SCHOOLS
McGraw-Hili Continuing Education Center
3939 Wisconsin Avenue. NW
Washington, DC 20016

We'll Give You Tomorrow.

IBM is a Registered Trademark of International Business
Machines Corporation.
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From day one, Xerox and Diablo sheet feeder: As well as the capacity to
have been known as the two best names handle up to 16 computers at once.
in daisywheel printers. And now there Then there's the D-36.It's so reliable,
are three more in the Xerox line to it averages 4,000 hours of print ing
choose from. I§iiiiiiii~~ between maintenance calls.

The Xerox Advantage And each of these new
D-25 Diablo printer turns printers is compatible with
out letter quality documents most computers on the
quickly and quietly. And it does all that market, including the IBM-PC.
for the price ofa dot matrix printer. So if you're looking for the latest in

At 80 C.p.S., the D-801 F is the fastest daisywheel printing technology, call
daisywheel printer ever made by 1-800-833-2323, ext. 25, your local
Xerox. It has a built-in double bin Xerox office, an authorized Diablo

or Xerox dealer or send your business
card to Xerox Corporation, Dept.

25192, P.O Box 24; Rochester,
NY 14692.
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Three more
firsts from
the people
who
invented
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Five C Compilers
for the Macintosh

Aztec C
Hippo-C

Mac C
Megamax C

Softworks
Macintosh C

BY TIM FIELD

Tim Field (4321 Canyon Valley
Rd.. Diamond Springs. CA 95619)

is an independent software
developer/consultant working

primarily with the IBM PC and the
Apple Macintosh. He has an MS

degree in computer science from
Purdue University and a BS degree

in electrical engineering/computer
science from the University of

California at Berkeley. His
specialty is the low-level

hardware/software interface.

•

Creating application programs for
Apple's Macintosh is quite different
from writing programs for more

traditional microcomputers. This is due
primarily to the fact that application pro
grams have to be built up around the stan
dard Macintosh user interface. This inter
face offers the mouse as the primary input
device, using the keyboard only for text en
try and "power user" command entry. Fur
thermore, full exploitation of such things as
pull-down menus, multiple windows, dialog
boxes, and icons are a must. Ironically, the
effort required to shape an application pro
gram into the Macintosh user environment
is often equal to or even greater than the
development effort of the actual application
solution itself.

Thanks to the rich complement of soft
ware tools available within the Mac's ROM
(read-only memory) lbolbox, the Macintosh
user interface can be efficiently supported
by an applications programmer. It is very
important that any Macintosh software
development system directly and complete
ly support the facilities in the ROM Toolbox.
What this means is that the portability of
programs across a variety of machines
(often an important topic to C program
mers) becomes a virtual nonissue when
compared with the need for complete sup
port of the Macintosh ROM Toolbox.

You can think of each of the five compilers
I review in this article as an entrant in a
decathlon. My goal has been to put the
compilers through a variety of tests, as well
as objective and subjective evaluations, de
signed to spot strengths and weaknesses of
each. My intent has been to judge them
purely on merit and independently of how
they may have performed in previous tests.

Let me note, however. that my evaluations
and comments are intentionally biased in
one respect. Rather than looking just for the
best generic C compiler available for the
Macintosh, I wanted to find the best devel
opment system for creating Macintosh ap
plication programs.

Some of the compilers come in two
flavors, with one version for the "nonpro
fessional" C programmer and another more
expensive and more capable version for the
"professional" developer. Since my focus
was on finding the best professional C
based development system for the Macin
tosh, I reviewed only the professional ver
sion of each compiler. In any case. I feel that
the extra power offered by the professional
versions more than justifies the extra cost.
even for the nonprofessional C program
mer.

THE COMPETITORS
The five compilers I compare are Aztec C
from Manx Software Systems, Hippo-C from
Hippopotamus Software, Mac C from Con
sulair, Megamax C from Megamax, and
Softworks Macintosh C from Softworks
Limited. 'Tables I and 2 summarize some
of the characteristics of each compiler.

THE BENCHMARKS
Whenever I read a side-by-side comparison
article such as this, I flip right to the bench
mark test results. Let's go immediately to
an overview of the benchmark process and
the results, after which I will look at some
of the individual properties of each com
piler.

To test the raw performance character
istics of the five C compilers, I selected eight
benchmark programs that I felt would of
fer opportunities for each compiler to show
its stuff. I took some of these benchmark
tests almost verbatim from the BYTE issue
on the C language (August 1983). These test
the standard facilities in each C compiler,
such as how well it performs tight looping
tasks or integer arithmetic. Another bench
mark program was designed to test the ef
ficiency of each compiler's interface to the
Macintosh's ROM Toolbox.

All benchmarks were compiled and run
on a 512 K-byte Mac with two disk drives.
While each of the compilers theoretically

(continued)
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REVIEW: C COMPILERS

Table I: A quick comparison of the five C compilers reviewed. highlighting important features

Softworks C Mac C Aztec C Hippo-C Megamax C

Claims complete access to ROM yes yes yes yes yes

Type of interface to MAC ROM glue direct direct glue glue

Produces stand-alone Mac programs yes yes yes yes yes

Direct support of desk accessories no yes yes no yes

Source code for standard library no yes yes yes no

Register variables yes no yes no yes

Floating-point math yes no yes no yes

Produces assembly code yes yes yes yes no

In-line assembly no yes yes no yes

Assembler included no no yes yes no

Apple MDS assembler required yes yes no no no

Form of user interface Mac Mac UNIX-like shell HOS (note 1) Mac

Assembly-level debugging aids yes yes yes no no

Library manager no no yes yes yes

Intelligent linker no no yes no yes

Copy-protected no yes (note 2) yes yes (note 2) no

Notes:
1. See text for more information.
2. Unprotected version costs $25 extra.

Table 2: A comparison of miscellaneous attributes of the C compilers reviewed.

Softworks C Mac C Aztec C Hippo-C Megamax C

Size of CHAR 8 bits 8 bits 8 bits 8 bits 8 bits

Size of SHORT 16 bits 8/16 bits 16 bits 16 bits 8 bits

Size of INT 32 bits 16/32 bits 16 bits 32 bits 16 bits

Size of LONG 32 bits 32 bits 32 bits 32 bits 32 bits

Size of FLOAT 32 bits n.a. 32 bits n.a. 32 bits

Size of DOUBLE 64 bits n.a. 64 bits n.a. 64 bits

Size of POINTER 32 bits 32 bits 32 bl s 32 bl s 32 bits

Bit fields no . no no yes no

Enumerated types no no no no no

Automatic variable initialization yes yes yes yes yes

Structure passing no no no no yes

Structure assignment no no yes yes yes

Extra support function (with source) no yes yes yes no

• Manufacturer claims it works, but the assembler would not assemble code output from the compiler.
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Table 3: The results of the benchmark tests and the sizes of the execution files
produced.

Execution Times
(in seconds)

While the major portions of the
benchmark tests remained un
changed from compiler to compiler.
small deviations were required in

(continued)

SIEVE: Use the now legendary Sieve
of Eratosthenes algorithm to deter
mine all the prime numbers from ato
8190. Repeat 10 times. Although this
does help measure array and integer
math operations, it is included
primarily for historical reasons and to
allow for comparisons of the Macin
tosh with benchmarks run on other
systems.

Megamax CHippo-CAztec CSoftworks C Mac C

dom long integers and use the Quick
sort algorithm to sort the array.
Repeat the procedure 10 times. Like
SIEVE, this benchmark is commonly
found in general benchmark tests, so
the results can be used to compare
against other machines. QSORT uses
recursion to a considerable depth, so
it tests the efficiency of both function
calling and parameter passing.
POINTER: Using a pointer, march
through an array of 128 characters,
setting each character to the blank
character. Repeat this 10,000 times.
This measures the efficiency of
pointer use for array access.

can be used with single-drive 128K
byte Macintosh systems, to attempt
such a feat would be a serious
mistake. Realistically, two disk drives
are an absolute must. and a 512K.-byte
Macintosh is highly recommended,
even if the program you are devel
oping will ultimately run on a 128K.
byte Mac.

The benchmark programs timed
themselves as they executed, using
the Macintosh ROM TickCount()
timer function to get their starting and
ending times from the system clock.
Thus, these times are accurate to
within one-sixtieth of a second. Thble
3 shows the results of the benchmark
tests.

The C source code for the bench
marks is available for uploading from
BYTEnet Listings at (617) 861-9764.
However, let's look at a capsule sum
mary of each benchmark test.

File Sizes
(in bytes for "normal" [non-register) runs)

FRAME: Do an empty for loop that
cycles 10,000 times. Since several of
the other benchmark tests use such
a loop, the results of FRAME can be
used to factor out the time involved
in simple looping.
FIB Calculate the twenty-fourth value
in the Fibonacci sequence, which is
defined as the sequence of integers
starting <0, 1. 1. 2,3, 5,8, 13,21.
... > such that the next number in
the sequence is the sum of the two
most recent numbers. Repeat this 10
times. The algorithm makes extensive
use of recursion and tests the efficien
cy of function calling by each
compiler.
FLDAT Perform a number of multipli
cation and division operations on
double-precision floating-point
numbers. Repeat process 10,000
times. This tests the efficiency of
floating-point support.
INTERFACE: Make repetitive calls to
the Macintosh ROM GetNextEvent()
operation. This tests the efficiency of
C-to-ROM interface.
INTMATH: Perform a variety of in
teger math operations (+, -, *, I.
< <). Repeat 10,000 times. This
measures the efficiency of integer
math operations.
QSORT Create an array of 1000 ran-

FRAME
Normal
Register

POINTER
Normal
Register

INTMATH
Normal
Register

SIEVE
Normal
Register

OSORT
Normal
Register

FLOAT
Normal

FIB
Normal

INTERFACE
Normal

FRAME

POINTER

INTMATH

SIEVE

OSORT

FLOAT

FIB

INTERFACE

0.13
0.08

24.33
11.15

3005
26.73

883
473

157.08
93.72

33277

28.60

59.18

32,000

32,000

32,512

40,448

36,608

32,256

32,256

32,256

0.13
n.a.

2660
n.a.

5.10
n.a.

7.98
n.a.

6392
n.a.

n.a.

31.67

71.40

10,496

10,496

11,008

10,752

11,008

n.a.

10,496

10,496

0.10
0.05

2550
1315

5.03
2.70

6.20
3.88

68.43
5087

268.22

24.72

5622

8537

8571

9109

16,897

13,113

9205

8751

8697

0.25
n.a.

3323
n.a.

15.93
n.a.

12.65
n.a.

test failed
n.a.

n.a.

4722

78.47

20,992

21,044

21,948

21,318

test failed

n.a.

21,304

21,230

0.10
0.05

30.02
18.93

5.05
2.78

6.20
4.17

9338
7080

334.32

25.97

7200

6544

6586

7128

6768

7226

7256

6810

6700
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AT A GLANCE

Name Aztec C Hippo-C Level 2 Mac C Megamax C Softworks
version 1.06C version 1.07 Compiler Macintosh C

and Mac C Toolkit version 2.0

Type C compiler for C compiler for C compiler for C compiler for C compiler for
the Mac the Mac the Mac the Mac the Mac

Manufacturer Manx Software Hippopotamus Consulair Corp. Megamax Inc. Softworks Limited
Systems Software Inc. 140 Campo Dr. POB 851521 607 West Wellington
Box 55 1250 Oakmead Portola Valley. CA Richardson. TX Chicago, IL 60657
Shrewsbury. NJ Parkway, Suite 210 94025 75085-1521 (312) 975-4030
07701 Sunnyvale, CA (415) 322-2757 (214) 987-4931
(800) 221-0440 94086
(201) 780-4004 (408) 738-1200

Documentation More than 600 Approximately 200 135-page manual, More than 160 Stapled 5-page
pages in two pages in 3-ring no index pages in 3-ring Mac-specific
binders, no index binder, index binder, index instructions plus

included included 200-page generic
Whitesmiths Ltd.
C programmer's
manual, no index

Price $499 $399.95 $425 $299.95 $395
plus Apple MDS plus Apple MDS
(purchased
separately, Mac C is
$295 and Mac C
Toolkit is $175)

order to accommodate the idiosyn
crasies of individual compilers. For ex
ample, the global declaration INT
DUMMY = awas added to the top of
each program for the Softworks C
compiler since it requires at least one
initialized global variable in any pro
gram it compiles. I made such
changes with great deal of care to
ensure that the benchmark results
were not affected to any significant
degree.

Both Aztec C and Hippo-C can. at
the programmer's option. create pro
grams that run in either their unique
program-development environments
(discussed later) or as stand-alone
programs that can be executed from
the Macintosh Finder. The other three
compilers always produce stand-alone
programs. To be fair in the benchmark
competition, I required each compiler
to produce programs that could run
as stand-alone Macintosh programs.
While this did not affect the running
times of the Aztec C or Hippo-C tests,
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it did increase the size of each of their
programs.

BENCHMARK RESULTS
AND COMMENTS
As you can see in table 3, the overall
winner of the speed portion of the
tests was Aztec C. It placed first in
almost every test and never finished
worse than second. In the file-size
portion of the benchmark contest.
Megamax C placed first. with Aztec
C and Mac C close behind.

I set up special versions of the
FRAME. POINTER. INTMATH, SIEVE,
and OSORT programs to test the effi
ciency of the register variables as of
fered by three of the compilers.
Notice in table 3 the tremendous
speedup of these versions of the pro
grams as compared to the standard
versions. Obviously, the omission of
register variables in the Mac C and
Hippo-C compilers is a real handicap
for them. Mac C and Hippo-C also
had to drop out of the FLDAT contest.

as neither offers true floating-point
support.

The only unexpected failure for any
of the benchmark tests was the
OSORT program when it was com
piled and run using Hippo-C. The pro
gram ran out of stack space before it
could finish, and Hippo-C offers no
documented method of increasing its
run-time stack.

A potentially controversial aspect of
the benchmark testing procedure
concerns the integer size used by the
different compilers. The Aztec and
Megamax compilers use 16-bit in
tegers. The Softworks and Hippo com
pilers use 32-bit integers. Meanwhile,
Consulair's Mac C allows the user to
select between 16- and 32-bit integer
sizes.

When setting up the benchmark
tests, I had to decide whether to let
each compiler use its native integer
size (effectively favoring those with
16-bit integers for benchmark pro
grams using a large proportion of in-
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frame.c

#include "done"

Listing 2: The FRAME benchmark.

Listing Ib: The "done" include file

(such as batch files) that accompanied
the compilers.

'Table 4 shows the results of the
compile-time tests. With the exception
of Aztec C running on its RAM
(random-access read/write memory)
disk, the Macintosh compilers per
formed abominably. (Only Aztec C
came with a RAM disk.) With times
ranging from more than 4 minutes to
almost 8 minutes (this is for a very
trivial program), the level of frustra
tion becomes very high as you work
through the cycle of implementing
and debugging your programs. With
a 12 8K-byte Mac or a single disk drive,
you can expect even worse perfor
mances.

'Table 4 also shows the time reqUired
to do the same process on a standard
IBM Personal Computer using a

(continued)

int i;

#include "startup"
for (i = 0; i < COUNT; + +i) {

#include "stdio.h"
#define COUNT 10000

main()
{

time = TickCount() - time;
printf("ticks =%Id \ n" ,time);
printf("Press any key to return to FINDER: ");
getchar();

together using Softworks C Softworks
converts the two 16-bit values to
32-bit values, performs a 32-bit addi
tion, and then converts the result back
to a 16-bit value if appropriate. Con
sequently, 16-bit short operations in
Softworks C take as long or longer
than similar 32-bit integer operations.

long time;

puts("Press any key to begin timed test: ");
getchar();
puts(" \ nStarting \ n");
time = TickCount();

Listing Ia: The "startup" include file, used by all the other programs for timing.

COMPILE TIMES
In order to time the compilation pro
cess for each of the compilers, I set
up a trivial program composed of four
separately compiled modules, each
containing one function. J then timed
how long it took the five compilers to
compile and assemble each of the
four modules, link them together, and
begin program execution. For each
system, I used the manufacturer's
recommended setup on my 512 K-byte
Mac with its two drives and any tools

teger operations) or force all the com
pilers to use 32-bit long integers (this
time handicapping those with the
16-bit integers).

The natural pointer size for the
Macintosh is determined by the
68000 microprocessor's hardware as
32 bits. However, 16-bit integers are
usually sufficiently large to handle the
vast majority of integer operations,
and 16-bit integer operations can be
accomplished two to four times as
fast as 32-bit integer operations. And
the availability of 32-bit long integers
in C can handle the remainder of the
integer operations that will not fit
within the 16-bit range limitations.

Makers of Macintosh compilers face
the dilemma of compromising the
performance of integral operations in
favor of supporting the widespread
use of a poor programming style by
many C programmers. Aztec C and
Megamax C chose to support the
better-performing 16-bit integers.
Softworks C and Hippo-C went the
route of 32-bit integers. Mac C wisely
decided to sit on both sides of the
fence and give the programmer the
choice.

For the benchmark testing, I rea
soned that since one of the primary
goals of C programs is maximum per
formance, it was unfair to handicap
the compilers that offer the faster
16-bit integer sizes by forcing them to
use 32-bit integers. Thus, I ran all the
tests for Mac C Aztec C and Mega
max C with 16-bit integers. However.
in the interest of fairness (and to
satisfy my own curiosity), I subse
quently reran all the benchmark pro
grams through Aztec C using long in
tegers; I found that Aztec C still
handily beat Hippo-C in every test
and lost to Softworks C only in the
POINTER program (and then just
barely).

Some of you may be wondering
why I didn't even things out by run
ning Softworks C and Hippo-C with
their 16-bit short integers. This would
not have helped since C specifies that
all integral operations should, if pos
sible, be carried out in the compiler's
natural integer size. For example, if
you add two short integer values

NOVEMBER 1985 • BY T E 279



27
million

Americans
can't read.
And guess
who pays
the price.

f· number of times to complete fibonacci value ·f
f· blgges one we can compute with 16 bits ·f

fibonacci series %d times \ n",NTIMES);
=%u. \ n",NUMBER,value);

o return to FINDER: ");

2

3
4

5

6
7

8

9
10

11

12

13

14

15

16

Exxon

General Motors

Mobd

Ford Motor

IBM

Texaco

E I. du Pont

Standard Od (Ind.)

Standard Od of Cal.

General Electric

Gulf Od

AtlantiC Richfield

Shell Od

OCCIdental Petroleum

U.S Steel

Phdlips Petroleum
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Listing 3: The FIB benchmark.

f· lib.c ·f

#Include "stdio.h"

#deflne NTIMES 10
#deflne NUMBER 24

main 0
(
int i;
unsigned value, fibO;

#Include "startup"

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

#include "done"
printl(" \ nPerformed
prln f("fibonacci(%d)
printf("Press any key
getcharO;

unsigned lib(x) f· compute Fibonacci number recursively ·f
In x;

{
if (x > 2)

return(fib(x - 1) + flb(x - 2))
else

return(1);

Every year, functional
illiteracy costs American
business billions.

But your company can
fight back ... by joining
your local community's
fight against illiteracy.
Call the Coalition for
Literacy at toll-free
1-800-228-8813 and find
out how.

You may find it's the
greatest cost-saving
measure your company
has ever taken.

Aliterate
America isa

good investment.

~o
~~ C~alition for Literacy
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DeSmet C compiler. In this case, the
DeSmet compiler finished in I minute
and 20 seconds without using its
RAM disk and needed only 18 sec
onds with its RAM disk. If you figure
that a programmer will follow through
the development cycle numerous
times, you can see the great disadvan
tage of using a development system
with a long cycle time.

I should note that the primary
culprit here is the Macintosh disk
drives. The drives were steadily grind
ing away throughout the compilation
process for each of the compilers. As
demonstrated by the difference in
times of using Aztec C with and with
out its RAM disk, the compilation
without the RAM drive spent about
83 percent of its time waiting on the
disk drive.

AZTEC C
Aztec C from Manx Software Systems
consists of a full C compiler. assem
bler, linker, and pair of text editors.
Rather than follow the path of the
Softworks, Consulair, and Megamax

compilers, which exclusively use the
Macintosh user interface (that is, sup
port multiple windows, menus, icons,
and mouse), Aztec C creates a more
traditional programming environment
based on the UNIX operating system.
(See the "User Interface" section later
in this article.)

The basis for Aztec's U IX-like en
vironment is its "shell:' This essential
ly replaces the standard icon-based
Macintosh Finder with a command
line-oriented operating-system inter
face. All commands are entered to the
shell via the keyboard: there are no
menus, no desk accessories, and the
mouse doesn't do anything.

You might wonder how you could
use such an environment to create
stand-alone programs that take ad
vantage of the Mac user interface. The
secret is that the shell. acting as an
operating system, can run any stan
dard Macintosh program. While this
program is running, it works in exact
ly the same manner as if it had been
started by the Finder. The only dif-

(continued)



The1eleYideoAT
ThePerformanceAT

IBM is a registered trademark of International Business Machines.
•Monitor not included.

as hundreds of powerful mini computer and multi
user programs. And the TeleVideo AT offers optional
graphics with remarkably enhanced 640 x 400
display resolution.

Starts at $3395.·
Innovative design brings you these

significant performance advantages at a
price that's a good deal less than the

;~~::=::====------::: IBMAT~ And this could be the least expensive AT-class
computer to own. Because the quality of its components
promises better reliability and less costly down time.

Should you need it, the Performance ATcarries
a complete warranty and easyTRW service around the
world.

Call toll-free (800) 521-4897. Or, in California,
(800) 821-3774. Ask to see the Performance AT A computer
with the power to save you hundreds of dollars.

The Performance AT" is quite an appropriate name
for TeleVideo's~new computer. Especially when you
measure performance by what's most important - memory,
flexibility and speed.

30% Faster.
The Performance AT is designed around the Intel

80286 running at 8Mhz-a third faster than the 6Mhz
IBM@AT A standard 640 Kbyte memory and eight ex
pansion slots give you better configuration flexibility. And
our AT has an edge with its 45-Mbyte hard disk and
Personal Mini network compatibility.

You'll run the popular PC software library, as well

Regional Sales Offices: Northwest (408) 971-0255, Southwest (714) 476-0244, Southcentral (214) 258-6776, Midwest (312) 397-5400, Southeast (404) 447-1231,
Mid-Adantic (703) 556-7764, Northeast (617) 890-3282, East (516) 496-4777, Rocky Mountain (714) 476-0244.
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ference is that exiting the program
returns you to the shell UNIX environ
ment rather than to the Finder.

The programmer has three options
for creating application programs
using Aztec C: programs that run only
under the Aztec shell (that is. they
cannot be activated by the Finder):
programs that run entirely on a stand
alone basis (can be started from the
Finder or shell and use only standard
Macintosh operations to receive input
from the keyboard and send output
to the display): and programs that
stand alone but need to use a special
Aztec C "console driver" to interact
with the user.

To make the shell an appropriate
development environment. the Aztec
C package includes a vast array of
tools. utilities. and programs that help
in the C development process. Most
of these are fashioned after corre
sponding tools found in UNIX. For ex-

ample. the Aztec compiler. assembler.
and linker are known as ee. as. and
In. respectively. and offer a fairly large
subset of the options and features
found in their UNIX counterparts.

The Aztec compiler supports float
ing-point data types and floating
point operations. It also supports up
to six register variables. in-line
assembly code. and a variety of com
piler options. For example. one option
is used to create an assembler source
file in which the lines of C source are
included as comments. This can
simplify the task of associating your
C source with the assembly code pro
duced. making assembly-level debug
ging easier.

The assembler is a full macro as
sembler with options that allow you
to perform peephole optimizations.
create assembly listings. and so on.
The Aztec linker is an intelligent linker:
It recognizes the format of special

libraries of functions and includes
only those modules containing func
tions actually used by the program
being linked. This results in consistent
ly small run-time files. Aztec Cs other
resources and tools. most of which of
fer flexibility through a host of op
tions. are:

Text editor (Z): A powerful full-screen
text editor (quite similar to UNIX's vi)
used to create and edit C and
assembly source code (or. for that
matter. any sort of pure text file) In
addition to all normal text-editing
functions are some specifically aimed
at the C programmer. such as opera
tions to find the next or preceding C
function. to find matching paren
theses. and so on. Z also offers macro
commands as well as string-searching
capabilities.
EDIT: The Apple MDS text editor (see
the text box "Apple's Macintosh

~~Onlyone ~ ~
word processing ~ ~~ :A

Finally, there's~::::~:~uter canb~r. ·~
the proliferation of software transferred to and shared by R
in your word processing your company's UNIX®-
environment. based and VAXTMNMS super-

It's called WordMARCTM- mini computers. Or vice versa.
the single full-featured word In addition to being compati-
processor that runs an iden- ble with all kinds of computers,
tical program on some 35 WordMARC also gets along •
different makes and models with all kinds of users.
of computers. Its documentation is

And with its companion
program, LinkMARC, Word- computer system It Will Co
MARC files created on a operate on. Its self-teaching ~,
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68000 Development System" on page
286) You can use this editor instead
of Z if you favor the standard Macin
tosh user environment for text
editing.
RAMDISK: Allows users of 512 K-byte
Macs to set aside all but 128K bytes
of RAM for use as a RAM-disk drive.
offering astounding speed improve
ments.
LIBRARIAN: Lets you add functions
to and delete functions from the
Aztec C libraries.
ARCHIVER: An archive is a large
storage depot for the source code of
many C programs. Aztec C lets you
group these sources together so that
they don't clutter disks with ex
traneous filenames yet are still ac
cessible later when you "de-archive"
them.
EXECUTIVE: A batch-processing or
executive capability that lets you
create a file of text commands pro-

REVIEW: C COMPILERS

cessed by the shell as if you were typ
ing in the commands at the keyboard
This flexible facility will let you do vari
able substitutions using command
line arguments.
MAKE: Sophisticated program used
to create and update any files created
from other files. The standard applica
tion of MAKE is to have it look at each
C and assembly source module that
is required for creating a given ap
plication program, compile and
assemble only those that have been
changed since the last MAKE on this
group, and then link everything, ready
to run.
GREP: A powerful and flexible pat
tern-matching utility that searches
through text files for occurrences (or
lack thereof) of specified strings and
patterns.
DIFF: Compares two source files.
RMAKER: Apple's MDS resource
compiler.

Assorted debuggers: Various assem
bly-level MDS debuggers.

Included as part of the UNIX-like en
vironment of the Aztec shell are many
operations and features that make
Aztec C a powerful development sys
tem. These include Is, which gets file
directories; rm, cp, and mv to remove,
copy. and rename disk files; cat. which
looks at the contents of text files;
redirection of standard input and out
put (for example, redirecting the out
put of cat from the display to the
printer); full support of UNIX direc
tories and subdirectories; and sup
port of global • and ? characters
when specifying filenames. You can
even set up your own system prompt

With all the features in Aztec C.
good documentation is a must Manx
delivers. Aztec C comes with two
binders containing more than 600

(continued)

UNIX, and supermini pro
prietary systems including
VAXNMS.

And WordMARC can also
be integrated with other pop
ular applications software.

So put your word processing
software resources back under
control with WordMARC. The
Uncommon Denominator.

for more information

~
w~ WordMARC
4'* ;"~~=~~~~~~~~;,;~~~~~~r
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pages of well-written documentation.
Despite the lack of an index, I was
able to find almost every piece of in
formation I wanted.

Of great assistance to the Macintosh
programmer are sections of the
manuals devoted to Aztec C's spe
cialized Macintosh functions (similar
to the standard C library functions but

REVIEW: C COMPILERS

supporting special characteristics of
the Mac) and the Mac Toolbox rou
tines. Also helpful is a section entitled
"Tech Info:' a technical discussion of
important topics including the Mac's
memory organization and what ac
tually happens when the Finder or
shell starts up an application program.
The documentation even looks at the

Listing 4: The FLOAT benchmark.

/. float.c ./

#include "stdioh"

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

main()
{

Sweet deals on memory and
logic progra~ers

Stand-alone, intelligent RS-232 units
compatible with most computers or
terminals; minimal or no interfacing
PROMPRO-8™ ... Programs virtually all
+ 5V EPROMs, single-chip micros, and
emulates EPROMs. ONLY $689.00 (128K
RAM version)
GANGPRO-8™ ... Programs 8 EE/EPROMs
at once (supports most EPROMs.) ONLY
$995.00
UV ERASERS ...Start at $49.95, and $97.50
for timer versions. Production model $149.95
AND MORE! ... Call for more info on
PALPRO, SHOOTER, PP7, XP, and required
options. Detailed literature and spec sheets
available. IBM PC, Apple and other popular
pes support. PAL is a registered trademark of MMI.

lOLL-FREE 1-800-EEI-PROM
It's only Logical.

LOGICAL DEVICES, INC.
1321 NW. 65th Place • Fort Lauderdale, FL 33309 • (305) 974-0967 • TELEX: 383142

double a, b, c:
int i;

#include "startup"

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

c = a • b;
c = c / a;
c = a' b;
c = c / a;
c = a' b;
c = c / a;
c = a • b;
c = c / a;
c = a • b;
c = c / a;
c = a • b;
c = c / a;
c = a • b;
c = c / a;

#include "done"

issues involved in designing a Macin
tosh desk accessory using Aztec C
This discussion revolves around a real
desk accessory that is included,
source and all. with the system.

My one regret about Aztec C is that
it's copy-protected. In fact. it is the
only compiler of the group that does
not come in a nonprotected version.
Also, Manx chose to copy-protect the
shell environment. The shell environ
ment is so capable and well done that
there are situations in which, were it
not copy-protected. I would use it in
place of the Macintosh Finder. In fact.
I think Aztec C could successfully
market its shell environment as a
product by itself, providing a good
alternative to the Finder.

Aztec C is the most comprehensive
and professional package of the five
compilers in our test group. It either

(continued)
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STATISTICAL
PACKAGES

STATSOFTdata-analysis software from:
unbeatable power and flexibility

for unbeatable prices!

We developed complete,
high-performance
statistical packages
for all computers: '.

1. STATISTICAL SUPPLEMENT FOR LOTUS 1-2-3™ (number one
statistical add-on for LOTUS™ and SymphonyTM, also reads files from
many other ~rograms, can be used as a stand-alone statistical package,
runs on IBM M and all compatibles, 256k, 2dd, 8087 support) .

2. STATFAST (the first stand-alone and still the most powerful statistical
package developed for the Macintosh™ 128k or 512k, 1dd) .

3. APP-STAT (a complete statistical package for the Apple II™ family of
computers, 1dd) .

4. PSYCHOSTAT-3 (a complete statistical package, available for Kaypro™
and all CPIM™ computers, 1dd) .

$149
$119

$99
$99

All of these statistical packages are user friendly and super-easy to use. They include
the full range of basic statistical analyses (descriptive statistics, t-tests, correlations,
cross-tabulations, nonparametric statistics, and more) and advanced multivariate
statistics (multiple regression, multifactor analysis of variance and covariance,
repeated measures, contrasts, unbalanced designs, and more). All packages can
handle data files of unlimited size, including flexible Data Editors, and can access data
files from spreadsheets, data-bases, and mainframes.

If you are interested in statistical analysis on micro computers, call us! Our technical
staff can advise you and recommend the best program for your needs.

Please add $5 for shipping and handling. To place your order or
talk to our technical staff for more information, call or write:

STATSOFT
2831 EAST 10TH STREET, SUITE 3, TULSA, OK 74104

(918) 583-4149
LOTUS 1-2-3, Symphony, IBM, MacintOSh, Apple II, Kaypro, and CP/M are registered trademarks of respective companies.
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REVIEW: C COMPILERS

ApPLE'S MACINTOSH 68000
DEVELOPMENT SYSTEM

T he Macintosh 68000 Develop
ment System (MDS) from Apple

Computer provides a complete pro
gramming environment for assembly
language program development on the
Macintosh. Since the Mac uses
Motorola's MC68000 microprocessor.
you can use any generic 68000 assem
bler for Macintosh assembly develop
ment. However. MDS is designed to
help developers cope with the special
difficulties involved in writing programs
that conform to the user interface. such
as the support of the mouse as an in
put device and appropriate use of
icons. windows. menus. and desk ac
cessories.

MDS is important to our C com
parison article because four of the
compilers reviewed currently make use
of some or all parts of MOS. MDS con
sists of the following six components:

EDIT. A disk-based text editor. By disk
based. I mean that EDIT can work with
text files that are larger than the
available internal memory of the
Macintosh. Since EDIT is designed
primarily for entering and editing the
text source of programs. many of the
formatting features of word-processing
programs such as MacWrite are
omitted. Instead. EDIT strives to satisfy
some of the unique needs of the pro
grammer. offering specialized functions
and added speed in place of the miss
ing word-processing features.

EDIT fully supports the Macintosh
user interface. One of EDITs most im
portant features is its ability to open
as many as four separate text files at
once. with each file having its own fully
functional window This allows the user
to cut and paste between files. simul
taneously create and edit separate
modules of a program. or just refer to
the contents of one file while working
with another. The second star attrac
tion of EDIT is its speed. For example.
EDIT is significantly faster than Mac
Write in text search/replace operations.
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MDS is designed

to help developers

cope with writing

programs conforming

to the user interface.

Other features of EDIT include a
choice of type font and size (although
you cannot mix different fonts or sizes
within a file). optional auto-indentation
(very handy for creating easy-to-read
source code). and full access to desk
accessories. cutlcopy/paste. and search/
replace activities.

EDITs combination of raw speed and
support of the Mac user environment
makes for a friendly and powerful pro
grammer's tool. In fact. it is often
quicker and easier to use EDIT instead
of MacWrite for simple nonprogram
ming-related text-entry and editing
tasks.
ASM: A macro assembler that trans
lates assembly-language source files.
such as those created by EDIT. into
relocatable object modules ready to be
linked into application programs that
can be run. ASM supports all the
MC68000 instructions and addressing
modes. following the guidelines and
syntax laid down in Motorola's 68000
reference manual.

ASM offers such features as macro
expansion (in two variations). complex
constant expression evaluation. con
stant string handling. and conditional
assembly. as well as many other sup
port operations. It also supports
Macintosh source specifications.
RMAKER: In the Macintosh. a
"resource" is a special grouping of data
or code that defines soffi'~ specific en
tity used by a program. For example.
menus. fonts. and icons are common

data resources. consisting of special
"descriptions" of the particular items.
In the case of a menu resource. the
description includes such things as the
text for each item on the menu and
which. if any. command-key shortcut
can be used to invoke that item. When
the program begins executions. it sim
ply tells the ROM Toolbox's Menu
Manager about. this resource. The
routines within the Menu Manager can
then be used to create and display the
menu title on the screen. handle the
task of pulling down the menu. and
report to the program any items
selected by the user.

In effect. a Mac resource is a special
ly defined data structure used to for
mally group information in such a way
that it can be shared easily by different
parts of the program and ROM lbolbox
managers. Being a data structure. it is
possible to define resources within the
assembly source of a program. In fact.
ASM directly supports this. However.
anyone who has sweated the details of
making sure each element of numer
ous complex data structures is set up
properly knows that this is a time
consuming job.

lb ease the task of defining and using
resources. RMAKER is included in
MOS. RMAKER is a "resource com
piler:' It takes a text file (created by the
user with EDIT) that describes a pro
gram's resources and converts the text
into the appropriate data structures.
LINK: Binds together one or more ob
ject modules that were created by ASM
or RMAKER to produce an executable
application program file. LINK sup
ports the Macintosh notions of pro
gram segmentation and separate data
and code "forks:' LINK also offers tradi
tionaI linking options. such as the abili
ty to create a "map" of the resulting
program.

LINK is not an intelligent linker. It
blindly assumes that the user wants
every last byte of every module in
cluded within the program. This is fine



and dandy unless a programmer wants
to use only a few of the functions of
fered by a file that contains many com
monly needed functions needed by the
program.
EXEC: A primitive executive or batch
file processor. The task of creating an
assembly program involves a cycle that
begins with the use of EDIT to create
and edit the assembly source. moves
to ASM for assembly of one or more
modules. heads on to LINK for the link
ing procedure. takes the program out
for a test run. and then heads back to
EDIT to make any corrections or
changes necessary. EXEC offers a way
to mechanize this development cycle.
albeit in a very limited manner.

To use EXEC, you work with EDIT to
create a special "job" file that specifies
each step of the assembly cycle. For
each step. you can include a string to
be passed to the application (such as
the name of a file to be assembled or
linked). the application to be called if
no error is found in the current step
(usually EXEC, so the processing of the

.current job file will continue). and the
application to be called when an error
is fQund (usually EDIT. so you can fix
the problem and start the loop again).
EXEC then takes this file and moves
you through the specified cycle.
Assorted Debuggers: MDS has several
useful assembly-level debuggers. in
cluding one for a I28K-byte Mac. one
for a 512 K-byte Mac. i;lnd others for use
with external stations. such as another
Mac. a Mac XL. or a simple terminal
attached via one of the Mac's serial
ports. The capabilities of these de
buggers vary. but all are helpful. giv
ing the user the ability to display and
change both memory and register
values as a program executes. disas
semble selected parts of memory.
single-step or trace through a program.
set breakpoints. selectively step over
or trace into system ROM traps. and
keep tabs on the size of the system and
application heaps.

REVIEW: C COMPILERS

The debuggers are designed to keep
out of the way of the application pro
gram being debugged. For example. if
you use the version for the 512 K-byte
Mac. you can easily switch back and
forth between seeing what your pro
gram is displaying on the screen and
seeing the information offered by the
debugger.

All in all. MDS is a capable assembly
language development system. Some
or all of the components of MDS can
be found in four of the C compilers
reviewed. The most extensive use is by
Softworks C and Mac C. both of which
require that you purchase MDS sepa
rately. They both expect the program
mer to use EDIT to create the C source
code files: then they convert the source
code into assembly source code that
is assembled and linked using ASM
and LINK. This makes it very simple to
mix C and assembly modules.

The Aztec C and Megamax C com
pilers use their own assemblers and
linkers. but both packages currently
contain EDIT and RMAKER for text
editing and resource compilation.
Since both also offer their own text
editors. users of these two systems can
select the editor of their preference.
Aztec C also includes the various MDS
debuggers for assembly-level debug
ging.

A final note: At the time of this
writing. MDS is months overdue for
release to the general public as a
stand-alone product. However. Apple
has allowed some companies to
license and include all or part of MDS
with their products. This is a big break
for all purchasers of either Softworks
C or Mac C since they get MDS for free
with the purchase of the compiler.
However. Apple reportedly plans to
eliminate these licensing rights at the
time that MDS is finally released for
sale. Unless things change. new buyers
of Softworks C or Mac C will then have
to bear the cost of MDS.

dominated. tied. or came close to first
in virtually every test and comparison.
Furthermore. Aztec C offers numer
ous features and advantages that the
others cannot begin to touch.

HIPPO-C LEVEL 2
Hippo-C Level 2 from Hippopotamus
Software Greates its own program
ming environment that uses a com
mand line. It comes with a two-pass
C compiler. a 68000 assembler. a
linker. and an editor. The Hippo-C pro
grammer can create programs that
run only within the Hippo-C environ
ment or. with minor changes. pro
grams that run in both the standard
Macintosh environment under the
Finder and the HipP0-C environment.

The programming environment
created by Hippo-C. called the Hippo
Operating System (or HOS). is some
what reminiscent of the command
line orientations of UNIX or MS-DOS
but without the flexibility of either. I
found it lacking in several areas. ham
pering my programming efforts more
frequently than assisting them. One
small example: I could not find any
way to eject a disk and insert another
one while using Hippo-C. This limited
me to working only w'ith the data and
program files on the disks in my two
drives when I started HOS. If I needed
other files. I had to exit HOS back to
the Finder. copy the files onto the
mounted disks. and restart HOS.

Anyone who has used UNIX will
find HOS confusing and frustrating.
Many UNIX utilities such as Is. cpo mv.
make. and grep are present in name
but work differently than their UNIX
namesakes. For example. make is just
an ultra-simple batch-file mechanism
without the ability to do variable sub
stitution. much less handle the sophis
ticated operational inferences of the
UNIX command of the same name.

The HOS utilities are not imple
mented very efficiently. For example.
the cp file-copy command requires
more than 20 disk accesses of both
the source and the destination files to
copy just a small file from one disk to
another on a 512 K-byte Mac. Even
worse. the mv file-rename utility does

(continued)
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EUR~PE ,
Announcing lo9lcsoft Europe.

awarder directly through
Our European friend\m~,y ~ Center which carries the
our Amsterdam Dist" U 10 of the 'most sought after
latest factory fresh verslo;s ra Now you can recel'''~
IBM PC software and ,har wa ~anta e of the incredl'
your order fast and stili t~ker~~r can %ffer. Please call
ble savings that only mal, a & policies, Telex: 10759
or telex to confIrm pnclOQ

Logic NLCall 020-83.48.64 or mail orders to:
LOGICSOFT EUROPE BV

b 9460, 1006 AL
~MSTERDAM, HOLLAND

CANADA ,
. ers we've installed a spec~al

For our Canadian custom54 Now you can get the blg
local number" 416-283.2l ior the cost of a local cali.
gest savings 'hn ;n~~~~~OO5 Soft UR
Or, If you WIS • AUSTRALIA

FAR EAST AND 1 t mational Depart·
Call 516.249-8440 and ask for ou~ ~n~ you get to take
ment. They're experts on ,e~~er rices. Telex 286905
advantage of our greallt ma:~iex tt confirm pricing &
Soft UR, Please ca or
policies.

CONFUSED
OVER
ACCOUNTING
SYSTEMS?

We don't blame you, that's
why we invite you to aive us a call.
We've evaluated over 50 01 them and just
because you can save a lot of money buying mail

-order shouldn't mean you have to sacrifice sar·
vice...We want to take the time to assist you
before you buy. We realize that an accounting
system can add up to a sizeable investment and
helping you end up with the right package for
your money is what doing business is all about.

Because of the tremendous response you've given to our
FREE OVERNIGHT DELIVERY and '10 OFF policies, our
growth has been phenominal! Even we did not project how
rapidly we would expand. Quite honestly there were times
when it seemed like the whole country was trying to place an
order...at the same time!
We realize that some of you have had problems gelling
through (our phones simply could not handle the volume)
and, yes, some have even gollen their shipments late (our
shipping department has been on a 12 hour schedule)... to
those of you, WE APOLOGIZE for the inconvenience and
would like to say THANK YOU lor your patience.

A one million dollar investment has allowed us to solve
these problems...we've just moved into our new World Head·
Quarters, beefed up our sales department, added a spanking
new phone system and built a fully automated warehouse.

Oh, sorry, we almost forgot "Harold" (who's extremely
last, but very sensitive) our new 100 terminal computer
system. He's designed to speed up order processing to get
your shipments out the door...fast. Sorry Harold.

EVERYTHING YOU ALWAYS
WANTED TO KNOW ABOUT

BEATING A PRICE BUT WERE
AFRAID TO ASK

or How I learned To Save M~ney
Without Really Trying.

We know there a t"I
who have shied a re S I I a few of you
us (yOU know wh way from ordering from
ing Our $1000 ottO you are) perhaps think
icies were a"g"mmanl'dkf,REE Overnight pol-

e ora "com "pressure you into Someth' e-on to
We'd like to tell h In!;l.

is. Just pick ul~~ o~Simple it really
1-800-645-3491 th e p one and dial
YOU'd like to beat ~~~~~Y(gur ,sales agent
rassed' he's not) on t be embar
the publication a~~he hname and date of
beat. No gimmick n~ 0 you want us to
easy. ,come-on, It'S that

•
Information
Unlimited Open Great Peachtree State of Realworld

(IUS) Systems Plains Series 8 The Art (MBSI) BPI
Accounts Payable '299 '409 '499 '389 '479 '575 '395
Accounts Receivable '299 '409 '499 '389 '479 '575 '395
Fixed Assets '409 '389
General Ledger '299 '409 '499 '389 '479 '575 '395
Inventory '299 '409 '499 '389 '479 '575 '539
Job Costing '409 '499 '389 '53"
Material Management '409
Order Entry/Processing '299 '409 '389 '479 '575
Payroll '365 '409 '499 '389 '479 '575 '395
Report Writer '409
sales Invoicing '389 '479
Purchase Order Entry 409
TCS Client Ledger System , , , , , , , '1195

JUST A PARTIAL LISTING OF ACCOUNTING SYSTEMS - CALL TODAY!



On Orders TotaKng
o.er S100...Shipped
UPS FREE if
Under S100
(Within Continental
U.S.)

~ gg gg::: -igg 50FT INCREDIBLE
F'SERVICE BREAKTHRO

E
OVERNIGHT
DELIVERY!

VIA... ~uPola/op
couPlep

•
DATA BASE MANAGEMENT

KNOWLEDGEMAN S25i
Clout 2 145
Tim IV 18i
R:Base 4000 265
R:BASE 5000 399
DB Master 475
d BASE _(New Release) 365
OUickode III 159
CLIPPER Id Base III Complier) 399
d Base II (New Release) 299
Condor II 349
Data Base Mgr. II (alpha) 175
Extended Report Writer 119
Fllday 169
pts: Iile & pts: report 165
REVELATION 745
Powerbase 255
Easy"ler 99
GURU lowesl Price

FINANCIAL
DOLLARS AND SENSE Sl15
Market Mgr. Plus IDow Jones) 179
MANAGING YOUR MONEY 119

DATABASE
DB Master S125
Filevision 105
1st Base 105
Habadex 79
Helix 249
Malnstreet Filer 155
Megatiler 135
MICROSOFT FILE 139
OmnlS 2 155
OmnlS 3 285
Overview 179
pis: File & Report 105
MacllOn 245
Faclflnder 95

GRAPHICS
Animation Tool Kit S3t
OavlnCI Commercial Int. $149

GRAPHICS
CHARTMASTER
Slgnmaster
BPS Graphics
piS: graph
GRAPHWRITER _.,--- _
Graphwnter Combo Pak _
Microsoft Chart _

ENERGRAPHICS 259
Energraphlcs (w/ploller opt.) 325
PC Draw 295
Gem O<aw \Incl. Desk Top) 95
AUTOCAO as low as 799

LANGUAGES/UTILITIES
Concu,,"nt PC DOS wlwlndows __S175
Pascal MT + (PC DOS) 349
PlJl·(DR) 489
Display Manager·(DR) 359
Access Manager'IDR) 269
LATTICE CCOMPIlER 305
C·Food Smorgasbord 119
CIS Cobol 86 (DR) 479
Pascal Compiler (MS) 245
CCompiler (MS)INew Release) 305
Microsoft Sort 159

GRAPHICS (conI.)
Davinci series
IBuildings, Intenors, Landscapes) U
Oavinci Building Blocks 4SJ
McPic 35
MICROSOFT CHART 85
Click Art Series
IGraphlcs, Pub's,Lellers, Ellects) __125

LANGUAGES/UTILITIES
BaSIC Interpreter (MS) SiS
MacForth Ilevell) 95
MacForth (level 2) 14i
Smoothtalker 115
$oftmaker II l1i
$oftworks "C" 275
PC to Mac & Back 85
Hlppo,C (level I) 109

LANGUAGEs/UTILITIES Icont.)
Cobol Compiler IMS) S479
BUSiness BaSIC (MS) 299
FORTRAN COMPIlER (MS) 22i
C86 CCompiler (Computer Innov'ns) __345

INTEGRATED/SPREADSHEETS
LOTUS 1·2·3 (While they last!) S305
Enable 399
Smart Senes 579
FRAMEWORK 355
Open Access 395
Electllc Desk 229
SYMPHONY (limited Ouantlty) ~__429
Supercalc 3 175
Multiplan 129
TK! Solver 279
pis: plan 85

PROJECT SCHEDULERS
MICROSOFT PROJECT S165
SuperPro/ecl(IUS) 245
HlrYanl Totll Projlct Mgr. 285

WORD PROCESSING
Wordstar 2000 S259
WOROSTAR 2000 PLUS 309

MANAGEMENT/FINANCE
Dollars & Sense sn
Front Desk 85
Home Accountant Plus 85
MacManager 35
MacProlect Lowllt Pr1c1
Management Edge 125
Market Analyzer lowllt Price
Market Manager Plus IDow Jones) __129
Peachtree GIL, AlP, AIR ea.i9
Sales Edge 165
Straight Talk 49
Financial Planning (Apropos) 5i
Investment Planning (Apropos) 59
Communications Edge 101
Ne90tlallon Edge 175
Tax Manager (Mlcrolab/ 109
Forecast 45

WORD PROCESSING (conI.)
Wordstar Pro Pac S265
Wordstar Pro Plus 345
WORD PERFECT (New Release) 245
Microsoft Word 245
MULTIMATE 249
Volkswriter Deluxe 165
Peach text 5000 199
Easywnter II/Speller/Maller 195
Edrx & Wordrx 255
FINALWORO 225
Samna III 325
Xy Write II Plus 255
Think Tank 125
pIs: write 85

MISCELLANEOUS UTILITIES
PROKEY 4.0 S89
Norton Utilities (New Release) 65
SIDEKICK (unprotected) 65
Crosstalk XVI (New Release) 115
Sideways 45
Copy II PC 39
DESK ORGANIZER 65
Spotlight 55

MANAGEMENT/FINANCE (cont.)
Electric Checkbook 49
MacCalendar 49
General FinanCial AnalySIS 69
Real Estate Dev. IComm. or Res.) U
SPREADSHEETS/ INTEGRATED
Jazz IWhile they lastl ) S399
Multiplan 125
M1croplanner lowI.I Prkl
EXCEL 239
Ensemble 185

WORD PROCESSING
MICROSOFT WORD S149
Think Tank(t28k) 85
Think Tank(512k) 139
MacSpell + 49
Hayden: Speller 45
TECH (linqulSt) 69
Megalorm 185



•• Parallel interface req...Ask sales agent

____$169

"Due to weight restrictions
Printers and Monitors

are shipped UPS...FREE

PRINTERS·

AMDEK
Color 300 $255
Color 500 389
Color 600 479
Color 710 579
12"' Green 300G 135
12"' Amber 300A 145
12"' Amber 31 OA 169

DIABLO
36" $1229
025"" 619
630-API 1529
630-ECS"" 1799
EPSON
L01500 _,------ $1199
Parallel Interface 79
JX-80 599
LX-80"" 265
LX-80 Tractor/Feeder 30
RX-l00 399
FX-80 Plus"" 379
FX-185 (New)"" 569
JUKI
6100 $439
6300 799
MANNESMANN TALL Y
Spirit 80 $279
160 579
180 849
NEC
2030"" $719
2050"" -----,-695
3530 1329
3550 1395
8850"" 1949
Pinwriter P2"" 675
Plnwriter P3" " 895
OKIDATA
182P:-:-- $239
84-IBM 799
192-IBM 409
193P 559
2410P 2295
OUME
Sprimll/40"" $1299
Sprint 11/55"" 1595
Sprint 11/90"" 2199
SILVEfl REED
400 $279
500 349550 __9

770 795
TOSHIBA
P351 Tractor $165
P351 1375
1340 779
CITIZEN
MSP10 S315
MSP15 455
MSP20 455
MSP25 595

PRINTER/PLOTTERS·
HOUSTON INSTRUMENT
PC Plotter $475

MONITORS·

;:;;;=======1 GENERAL HARDWARE I======;;;=;:
MONITORS· (cont'd.) MULTI·FUNCTION BOARDS (cont'd.) MOOEMS (cont d.)

NEC STB RACAL·VADIC
JB 1201 $159 Super RIo (64k) $329 Maxwell 1200 PC _
JB 1205 149 Rio Plus II (64k) 259 Maxwell 1200 V _
JC 1215 239 Rio Grande 375 2400 PC
JC 1216 399 Chauffeur Lowest Price VEN·TEl------
PRINCETON GRAPHICS TECMAR PC Modem Half Card __$379
RGB HX 12 $489 Captain (64k) $199 PC Modem 1200 399
RGB SR·12 599 COMMUNICATIONS BOAROS 1200 Plus 399
Scan Doubler Board (lor SR 12)_185 AST BACK·UP OEVICES
Amber Max-12E 185 AST-5251-11 $699 ALLOY
OUADRAM AST-SNA $699 PC Quick Tape (60Mb) _$1719
Quadchrome 12" $465 AST-BSC 699 SYSGEN
Quadscreen 1T' 1595 AST-3780 749 Image (10Mb) $835
Quadchrome II 14" 465 GRAPHICS BOARDS MOUSE INPUT DEVICES
Amberchrome 12" 165 AST MOUSE SYSTEMS
TAXAN Monograph plus $425 PC Mouse w/paintbrush __$139
100G $125 Preview 279 MICROSOFT
105A 135 EVEREX Microsoft Mouse (Serial)__$149
121 149 Graphics Edge $375 Microsoft Mouse (Buss) __139
122 149 HERCULES SURGE PROTECTORS
210 259 Graphics Card $325 KENSINGTON MICROWARE
420 409 Color Card 169 Master Piece $115
440 699 MA SYSTEMS CURTIS

VIDEO TERMINALS· Peacock Color Board __$245 Diamond $39
ADDS PARADISE SYSTEMS Emerald 49
A-2 Green $465 MUlti-Display Card $215 Sapphire 59
A-3 $465 Modular Graphics Card __289 Ruby 69
ALTOS Options A & B__Lowest Price KEYBOARDS
Smart II $695 OUADRAM ASSIMILATION
OUME Ouadcolor I $195 Mac Turbo Touch $85
QVT 101-Green $345 Ouadcolor II 465 KEYTRONIC
OVT 101-Amber 375 SIGMA 5150, $159
OVT 103-Green 810 Color 400 $549 5151 (Deluxe) 179
OVT 103-Amber 845 STB 5152B 645
OVT 108-Green 445 Graphics Plus II $315 MEMORY CHIPS
OVT 108-Amber 515 TECMAR 64k (200ns) $35
TELEVIDEO Graphics Master $459 256k (150ns) 69
800 $1220 TSENG LABORATORIES DISKETTES
800A 975 Ultra Pak $545 LOGICTRAK 5'/"-100'10 GUARANTEED
910 420 MOOEMS Double ,Ide. double den,"y. 10 per box
910 + 555 HAYES 20 + boxes ----per disk $2.35
921 445 Smartmodem 300 $205 10-19 boxes ----per disk $2.50
922 750 Smartmodem 1200 445 2-9 boxes -----4Jer disk $2.99
924 635 Smartmodem 1200B __385 1 box per disk $3.99
925 695 Smartmodem 2400 719 MAC DISKETTES
925E 595 KENNSINGTON Maxell 3'12"' (box of 10) __35
WYSE 300 Baud Modem $95 Memorex 3'12"' (box of 10) _39
50 $485 MICROCOM 3M 3'12"' (box of 10) 39
75 560 MacModem $449 MISCElLANEOUS
ZENITH NOVATION ASSIMILATION
Z-22 $465 Access 1-2-3 $475 Mac Daisywheel Connection _$79
Z-29 595 Smart-Cat Plus (Int.) 355 INTERMATIC
Z-49 Lowest Price Professional 2400 635 Macphone =-:-c----::---:-:-:--,----_$159

MULTI·FUNCTION BOARDS Cat $375 MICRON TECHNOLOGY
AST RESEARCH PRENTICE Micron Eye $325
Six Pak Plus (64k) $259 Popcom Xl 00 $379 MICROSOFT
Mega Plus II (64k) 275 Popcom Cl 00 355 Mac Enhancer
Mega Pak (256k) 369 PROMETHEUS OPTIMUM
Advantage (128k) 429 Pro-modem 1200 $375 Mac Tote $65
110 Plus II 135 Pro-Modem 1200B 319
ORCHID Mac Pak 105
Blossom (O-k) $235 OUADRAM
OUADRAM Asher $395
Ouadboard (64k) $245 Ouadmodem "__Lowest Price



Inquiry 56 for End-Users.
Inquiry 57 for DEALERS ONLY.

REVIEW: C COMPILERS

Listing 5: The INTERFACE benchmark.

STAY AHEAD OF THE GAME
WITH TIE LOWEST 14 TOWN!
TECH PC/AT $2099
PRICE INCLUDES:
-6MHZ 80286 CPU
-512K
- ONS 12 MB FLOPPY DRIVE
- 8 E",PANSION SLOTS
- 195 WATT POWER SUPPLY
- COMPLETE MS DOS

1
PC DOS,

XENIX COMPATIBILI Y
- RUNS LOTUS 12~ DBASE 1/1

FRAMEWORK AlvD ALL OTHER
POPULAR AT SOFTWARE.

- ONE YEAR WARRANTY!!

OPTIONS:
TECH PC/AT WITH $2499
20MB HARD DISK
TECH PC/AT WITH 20MB HARD DISK,
MONOCHROME MONITOR
HERCULES@ COMPATIBLE $2699
MONO/GRAPHICS CARD
ALSO AVAILABLE WITH 6-8 MHZ
SWITCHABLE CPU;., TAPE BACKUPS,
MODEMS, LARGEn HARD DISKS,
AND NETWORKING SYSTEMS.

&eRcrd1);
&eRcrd2);

&eRcrd1);
&eRcrd2);

&eRcrd1);
&eRcrd2);

&eRcrd1);
&eRcrd2);

int i, eMask1, eMaskd2, bool1, bool2;
EventRecord eRcrd1, eRcrd2;

#include "startup"

eMask1 = eMask2 = - 1;
for (1 = 0; i < COUNT: + +i) {

bool1 = GetNextEvent(eMask1,
bool2 = GetNex1Event(eMask2,

bool1 = GetNex1Event(eMask1,
bool2 = GetNex1Event(eMask2,

bool1 = GetNex1Event(eMask1,
bool2 = GetNex1Event(eMask2,

bool1 = GetNex1Event(eMask1,
bool2 = GetNextEvent(eMask2,

I· interface.c

#include "stdio.h"
#include "Events.h"

#define COUNT 10000

main ()
{

$799

TECH TURBO PC/XT
$1099

PRICE INCLUDES:
- 4 TO 7 MHZ SOFTWARE

SWITCHABLE CPU
-640K
- TWg360K DSiDD FLOPPY DISK DRIVES
-8 EIIPANSION SLOTS
- 135 WATT POWER SUPPLY
- ONE YEAR WARRANTY!!
OPTIONS:
TECH TURBO PC/XT WITH $1699
20MB HARD DISK
TECH TURBO PC/XT WITH 20MB HARD
DISK, MONOCHROME MONITOR AND
HERCULES COMPATIBLE $1950
MONO/GRAPHICS CARD

TECH PC/XT
PRICE INCLUES:
- 4.77 MHZ CPU
-256K
- TWO, 360K DS/DD FLOPPY DRIVES
- 8 EXPANSION SLOTS
- 135 WATT POWER SUPPLY
- ONE YEAR WARRANTY!!
OPTIONS:
TECH PC/XT WITH $1449
20MB HARD DISK
TECH PC/XT WITH 20MB HARD DISK,
MONOCHROME MONITOR,
HERCULES COMPATIBLE $1649
MONO/GRAPHICS CARD

TELEX: 272008
An_•••ck·TECH

FAX: 714/556-8325

VISA, MASTERCHARGE,
CHECK ACCEPTED

TECH PC PERSONAL_______ COMPUTERS

714/754·1170
2131 S. HATHAWAY, SANTA ANA, CA
©1985 TECH PC 92705
'Hercules is a registered trademark of Hercules Computer
Technology. \

'IBM, IBM PC: Xl; and AT are registered trademarks of International
Business Machines Corp.

entire contents of every mounted
disk. This is a serious handicap for
anyone using a hard disk with HOS.

HOS does have some nice features.
For example. it always looks to both
disks for any program that you re
quest to be executed. This frees you
from having to specify disks and
search paths, although the ability to
specify search paths is sometimes
very useful. HOS also has a special
MAKEMAKE command that helps
automate the process of compiling.
assembling, and linking one or more
C modules into a program that can
run.

The Hippo-C text editor bears a
strong resemblance to Apple's MDS
editor. It uses the normal Macintosh
environment and allows up to eight
separate text files to be opened at
one time. It has a really helpful feature
for tracking down compile-time errors.
If you run the Hippo-C compiler and
receive a list of errors. you can open
the editor with an option specifying
that you want the error messages
placed into the C program immediate
ly following the portion of the pro-

(continued)

#include "done"

not actually rename a file. Rather, it
first copies the file from the old file
name to the new and then removes
the old file. Thus, due to the inefficien
cies of cp, the simple task of renam
ing a file becomes time-consuming. To
make matters worse, all the HOS util
ities are disk-based and require multi
ple disk accesses for even the most
trivial task. Given the Macintosh's ter
ribly slow disk-drive interface. this
results in the slow performance of
HOS.

HOS does support the UNIX global
replacement character * (but not its
companion ?) for use with certain
operations that need filenames, but
it doesn't support it consistently and
logically. Redirection of input and out
put is possible using the > and <
characters. but output concatenation
(> » and use of standard Macintosh
devices as the source or destination
of such redirection is not allowed.
HOS does not support hierarchical
structure, such as UNIX directories or
the Macintosh Finder's folders. so
there is no way for you to organize
disk files. Using Is. the directory-listing
command., results in a display of the
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gram that caused each error. You can
then easily work through the program,
finding and fixing each error, after
which you can ask the editor to
remove the error messages from the
file. Save the revised code file and you
are ready to try to compile again.

The C compiler uses two passes to
produce assembly code. If you are
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using a I 28K-byte Mac. the compiler
can use the 20K bytes of RAM set
aside for the screen display as part of
its work space. This allows you to
create larger C programs on a 128K
byte Mac than would be possible
otherwise. The compiler itself is ab
solutely inflexible, offering no
compile-time options. This is quite un-

3.00) compilers. The Pascal version supports
IBM and Microsoft Pascal. $175.

VIEW MANAGER With Source
AI/libraries are included. Please specify Cor
Pascal. Regular $425. Save $130. $295

Inquiry 39

fortunate, as demonstrated by Hippo
Cs inability to run the OSORT bench
mark program because of a shortage
of stack space. Additionally, the com
piler does not allow for in-line assem
bly code within C programs.

The assembler, like the compiler, is
most noteworthy in its lack of flexibili
ty. It has no assembly-time options It
allows very limited constant expres
sions (only addition and subtraction
of numbers to labels) and has no
macro-processing capabilities. The
linker is adequate, but it is also limited
in its features and offers no options.
A simple librarian function works in
conjunction with the linker. but the
programs produced by Hippo-C are
nonetheless excessively large.

Hippo-Cs manual is almost. but not
quite, adequate. The highlight is its
index. The documentation is readable
but provides little help in terms of
creating stand-alone Macintosh ap
plications. For example, the manual
does not address the differences be
tween the string formats of C pro
grams and the Pascal-type strings ex
pected by the Macintosh ROM rou
tines.

The manual discusses how Apple's
MDS RMAKER (resource maker) pro
gram can be used to add resources
to a program made by Hippo-C. but
RMAKER is nowhere to be found. The
user is simply advised that RMAKER
is available from Apple. Combine this
with the inability of Hippo-Cs assem
bler to directly support resources and
Macintosh application developers are
left high and dryas far as including
resources in their programs.

Although Hippo-C does not direct
ly support C floating-point operations,
Hippopotamus devotes a chapter in
its manual to describing how to take
advantage of the Macintosh's built-in
floating-point support. Using the tech
niques described in this chapter. the
C programmer can do a fair number
of floating-point operations (such as
+, -, *, /, sin, cosine, etc.). In addition,
a definition file provided on the
Hippo-C disk can be included in C
programs to set up typedefs for C
floating-point types. Although the
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Hayes™ compatible modems- Incompatibleprice
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~p('aker now would vou? At Sunnyvale Communications Company
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" r-------------------~
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Sunnyvd1e Communications Company intflJduces the new 1200LC I ADDRESS
Modem, a true high performance-low cost complete modem unit. I
Whether you decide on our popular 1200TPC internal card design I
or its new standalone version you won't be disappointed. I
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Inquiry 141

EARTH
LAUNCHES
NEW STARS

REVIEW: C COMPILERS

Listing 6: The INTMATH benchmark.

intmath.c

#include "stdio.h"
#defint COUNT 10000

main()
{

(continued)

int i, j, k;

#include "startup"

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 = U-k-k-k-k -k-k-k-k -k-k-k-k -k-k-k);

/* test byte-word combinations ./
j = U< < 4); = (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 = U - k - k - k - k - k - k - k - k - k - k - k - k - k - k - k );

/* test word-word combinations */
j = U< < 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 = U - k - k - k - k - k - k - k - k - k - k - k - k - k - k - k );

#include "done"

Inquiry 445 for End-Users. Inquiry 446 for DEALERS ONLY-

/* OSortc */

/* sorting benchmark-calls random the number of times specified 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 rrandomO;

long buffer [MAXNUMj {O};

mainO
{
int i,j;
long temp;

Listing 7: The OSORT benchmark.

,,
The perfect companion to the
TURBOMASTER 8 or other
8/16-Bit Master processor. This
high speed slave utilizes an
8 MHz Z-80H CPU and offers
extensive on-board diagnostics...
an industry exclusive.
• No paddle boards
• S-100, IEEE 696 compatible
• 128KB of RAM
• 2 RS-232 ports, 50-38.4K Baud
• FIFO communications
EARTH COMPUTERS also manufac
turers a growing line of PC com
patible stellar performers such as:

• TURBOSLAVE PC'"-an 8 MHz
!iii

Z-80 single board slave processor
that runs CP/M applications on
a PC and is compatible with the
TurboDOS multi-user operating
system.
• TURBOACCEL 286'"-a high

performance 80286 accelerator
that boosts PC performance up
to five times.

• EARTHNET PC'" and EARTHNET
S-100, the low cost, ARCNET
compatible way to tie PC and
S-100 systems together.

To put these stars to work for you,
call or write EARTH COMPUTERS.
BE SURE TO ASK ABOUT HOW
YOU CAN WIN A FREE Z-80

rC~~CE::~,:::::~n"=
~~ ··Buo/ding Blocks Fa, The Supe, Micoo"

PO. Box 8067, Fountain Valley, CA 92728
TELEX: 9109976120 EARTH FV
PHONE (714) 964-5784
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REVIEW: C COMPILERS

int i,j;
long pivot, temp;

if (Io<hi)
{
for U=10,j =hi,pivot =base[hi]; i<j; )

{
while (i<j && base[i] < pivot)

+ +i;
while U<i && base[j] > pivot)

- -j;
if (i<j)

{
temp =base[i];
base[i] =base[hi];
base[hi] = temp;
quick(lo, i - 1, base);
quick(i + 1, hi, base);
}

#include "startup"

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

{
for U=0; j< MAXNUM; + + j)

{
temp = rrandom(MODUlUS);
if (temp < Ol)

temp = (- temp);
buffer[j] = temp;
}

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

#include "done"
}

quick(lo,hi,base)
int 10, hi;
long base[];
{

Subsequent attempts to use the com
piler often failed, informing me that
not enough memory was available
(even using my 512 K-byte Mac) to
compile the program. I had to per
form a full system reset to correct the
situation.

The bugs in Hippo-C can probably
be explained by the fact that the ver
sion I received was one of the first
production models.

The operative word for Hippo-C is
(continued)

long rrandom(size)
long size;
{
seed = seed· A + C;
return(seed % size);
}

steps involved are tedious, this does
give you a degree of floating-point
functionality

In my short time spent working with
Hippo-C. I found several significant
bugs and glitches that hampered my
work, One example: When I inter
rupted the execution of a make batch
file, I lost a great deal of the Macin
tosh's available memory I suspect this
is due to the memory not being
released to the Macintosh's memory
manager as it should have been.
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limited. Despite some nice touches, the
HOS working environment lacks the
power needed for true professional
software development. The compiler.
assembler, and linker are all inflexible.
The sum of the parts does not add up
to a professional development system
for the Macintosh.

MACe
The Mac C compiler from Consulair
is designed to be integrated into the
Apple Macintosh 68000 Develop
ment System. The MDS text editor is
used to create C source fi)es from
which Mac C produces assembly
code. You then assemble and link this
into an execution file with the MDS
package. The combination of Mac C
and MDS gives you a fully integrated
C compiler/assembler/linker/debugger
system that supports most of the stan
dard C language and provides useful
Macintosh-specific enhancements.

SLICER-THE
SYSTEM THAT
GROWS TO FIT
YOUR NEEDS

Inquiry 341

REVIEW: C COMPILERS

Optionally available from Consulair
is Mac CToolkit a support library that
would be useful to any serious Mac
C user (either a Macintosh software
developer or just an intensive C pro
grammer). Also available is Mac C Ex
amples, a disk of C source code dem
onstrating a variety of Macintosh in
terfacing techniques. This is a must for
anyone starting down the difficult
path of learning how to develop soft
ware for the Mac.

If you like Apple's MDS, you should
enjoy Mac C. This friendly C compiler
was created by Bill Duvall. who wrote
MDS. It becomes apparent very
quickly that the same philosophies
are at work in these two products. The
advantage to this is that the separate
systems intertwine quite comfortably.

The documentation for Mac C
comes in the form of a programmer's
guide consisting of 135 pages, 52 of
which are appendixes. The manual is

THE SLICER
Real 16 Bit Power on a Single Board
Featuring the Intel 80186 (C) Step CPU
• Complete 8 MHz 16-bit micro-

processor on a 6" x 12" board
• 256K RAM, plus up to 64K EPROM
• SASI port for hard disk controller
• Two full function RS232C serial ports

with individually programmed
transmission rates-50 to 38.4K baud

• Software compatibility with the 8086
and 8088.

• 8K of EPROM contains drivers for
peripherals, commands for hardware
checkout and software testing

• Software supports most types and
sizes of disk drives

• Source for monitor included on disk
• Bios supports Xebec 1410 and

Western Digital WD 1002 SHD
controller for hard disks

Fully assembled and tested only $895

THE SLICER 1-MByte ~'f.~
EXPANSION BOARD "
For expanded memory, additional ports,
and real time clock
• 1- MByte additional dynamic RAM
• 2 RS232C asychronous ports

with baud rates to 38.4K for
serial communication

• 2 additional serial ports for asynch
(RS 232) or synch (Zilog 8530 SCC)
communication

• Real Time Clock with battery backup
• centronics type parallel printer port
Fully assembled and tested only $750

concise yet very informative. Despite
an abundance of distracting spelling
errors, I like the Mac C manual. It tells
you what you need to know to use the
compiler without extraneous infor
mation.

Consulair's Mac C Toolkit offers an
array of tools fashioned especially for
use in developing Macintosh applica
tions. The Toolkit is a disk of some 120
routines and C functions. Best of all,
the C source code is included for all
the Toolkit operations, making it a
breeze to modify them for your par
ticular needs or learn how to work
with the Mac more effectively.

The Toolkit offers high-level func
tions for support of the Macintosh en
vironment and user interface (includ
ing input/output II/OJ operations such
as disk-file or serial-port interaction,
string-manipulation facilities, and
memory-management features). as

(continued)

SLiCER/1MByte EXPANSION COMBO
The Slicer (without RAM or RAM
controllers) with Full 1-MByte ~f.~
Memory Expansion
Kit form only $1295

THE SLICER PC EXPANSION BOARD
Gives your Slicer high performance
video capability
• IBM compatible monochrome video
• Video memory provides 8 pages of

text or special graphics capability
• 2 IBM type card slots for color video,

I/O expansion, etc.
• IBM type keyboard port
Fully assembled and tested only $600
All boards available in kit forms
The SLICER Bulletin Board (300/1200 baud)
612/788-5909

Runs MS DOS generic software; PC DOS
program operation not guaranteed
Also available: The t/Slicer 188 $700;
8087 Math Co-Processor Bd. (call); 10 MB
Hard Disk $700; W.D. 1oo2-SHD H.D.C. Bd.
$200; Enclosures, Power Supply, and
Support Hardware.
CP/M 86 $85, CCP/M $250 (Digital
Research, Inc.); MS DOS $175
(Microsoft Corp.)
MasterCard, Visa. Check, Money Order. or C.O.D.
Allow four weeks for delivery. Prices subject to change
without notice.

QUALIFIED DEALER INQUIRIES INVITED

Slicer Computers Inc.
2543 Marshall St. N.E.
Minneapolis, MN 55418
612/788-9481
Telex 501357
SLICER UD
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Revelation ® is a classic case of
'you getwhat you pay for: It costs
a bit more than most, but it gives
you the best there is.

- PC Magazine, september 4, 1984

Ifyou thinkthatdBASE ill™ or
R:base 5000™ is the solution to
yourinformationprocessingneeds,
consider for a moment the high
expectations you and your com
pany should have for your next
database management system.
For starters, it needs to network.

Revelation is ready to network
now, not "someday soon." You
choose the best hardware and
software for your unique needs,
including IBM®'s PC Network or
any networks running Novell
NetWare;"

Network Revelation also locks
data at the record level. That's a
critical capability that means the
difference between a working net
work and disappearing data.

Make sure that it has an excellent
command of the language.

RlDesign, Revelation's appli
cation generator is your ticket to
the most powerful applications
running on PC's. That's because
RlDesign steps you through the
entire application generation
process, from defining databases
to writing the documentation.
And when you're done, Revelation
will compile your application in
R/Basic source code, a complete,
structured relational language.

Find out how easily you can
retrieve information.

With R/List, Revelation's
query language, you ask ques
tions in plain English. Simple
sentences produce detailed
reports i!1 jus~ about any format
you can Imagme.

And while you're at it, ask
Revelation about its variable
length fields, unlimited files, and
fields, data dictionaries, and high
speed compiler. You'll find all the
tools you need for serious appli
cations development. With prices
starting at only $1495* for a
complete four-user system, Net
work Revelation gives you more
than you paid for.
·Suggested u.s. price.

IFYOU CHOOSE AWIMPY
MTAPASE THAT'S UNABlfTO

KEEP PACE WITH OJR
GROWINGCOM~ YOU'LL
HAVE TO CHANGE ,(OUR NAME

AND MOVE TO PARAGUA't1

~~~l!111



1) From original manufacturer; 2) Available soon; 3) Extra cost option; 4) Announced for late 1985. dBASE III is a
trademark of Ashton-Tate. R:Base 5000 is a trademark of MicroRIM, Inc. MS is a trademark of Microsoft. IBM is a
registered trademark of International Business Machines Corporation. NetWare is a trademark of Novell, Inc.

A rnealing comparison between R:base 5000, dBASE III and Revelation It's your choice: The vice
presidency or Paraguay

Cosmos' worldwide networkof
sales representatives stand ready
to show you the incredible power
of Revelation. Call today to sched
ule a career altering demonstration
or to request an evaluation copy.
Cosmos, Inc., 19530 Pacific Hwy.S.
Seattle,WA 98188, (206)824-9942,
Telex:9103808627 (Cosmos WA)

Revelation R:base5000 dBASEIII
Maximum Characters/Record 65000 1530 4000
Maximum Fields/Record 65000 400 128
Relational Operators 9 6 6
Data Dictionary Yes Yes No
Procedural Language Yes Yes Yes
Variable- Length Fields Yes No No
Report Writing Features:
A) Access to Date/Time Yes Yes No
B) Row or Column Formats Yes Yes No
C) Accessible Tables 6000 40 10

Password Security Yes Yes No
Definable Data Entry Rules Yes Yes No
Pre-Defined Macros Yes Yes Yes
Application Generator Yes Yes No
Application Compiler(l) Yes Yes No
Run -Time Module Yes Yes(2) Yes(2)
Natural Language Yes Yes(3) No
Network Version Yes No'4) No

HOWEVER, IF YOU FIND ONE THJSJ CAN GROW
AS WE GR\J.N, EVEN NETWORK1 YOU JUST

MIGHT BE. OUR NEXT VICE PRESIDENT!
WHY ME YOU SMlUNG?



Just $69.95 turns one of your PC's floppy drives into
a CP/M computer "look-alike" with UniForm-PC.

Swap diskettes with
popular CP/ * computers!

well as low-level I/O functions that pro
vide such things as "Teletype simula
tion windows" (to handle the Macin
tosh window creation and manipula
tion chores for programs that need
simple text windows) and easy access
to the Mac keyboard. serial ports.
mouse. and disk files.

For accessing the Macintosh ROM

Imagine a software breakthrough that
gives your IBM PC, PC-XT, PC-AT or
compatible the ability to directly read,
write and format diskettes from most
popular CP/M computers-8 or 16
bit! Remarkable UniForm-PC actually
reconfigures your floppy drive to
emulate the selected CP/M format,
allowing your applications programs
and utilities to directly access data
files that were previously out of reach.

Menu-driven UniForm-PC is
easy-to-use and inexpensive. Simply
load, select the proper diskette format
and go! DOS procedures are un
changed when you use the CP/M dis
kette. You can even start a project on
a PC at work and finish it on a CP/M
machine at home without the need for
additional hardware or modifications!
At just $69.95, CP/M compatibility
never cost so little!

UniForm-PC is available now
from your local computer dealer
or Micro Solutions.
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Toolbox routines. Mac C offers a
direct interface without the use of any
"glue code:' The compiler recognizes
ROM function calls and emits the
proper code to set up parameters as
required by the ROM routines. How
ever. strings must be converted back
and forth between C and Pascal string
types as appropriate. (Mac C supplies

For CP/M computer
owners, Uniform bridges
the gap between
non-compatible CP/M
formats, as well as
providing access to
MS-DOS" files.

..+-f--I It's also just $69.95.

Trademarks:
·Olgital Research

··Mlcrosoft Corporation

Micro50llJtions
125 South Fourth St.
DeKa/b, IL 60115
815/756-3411

Inquiry 251

efficient functions that do these con
versions.)

Unlike most compilers. which use
the system stack to pass parameters
to functions. Mac C uses the micro
processor's internal registers to hold
the first seven parameters. while the
stack gets any extras. Since most C
functions have fewer than seven pa
rameters. the stack is not often used
for parameter passing. I suppose the
idea is that passing parameters
through registers results in faster ex
ecution time since less stack activity
is required. In practice. this may not
always work out since any function
that wishes to make a number of
other function calls itself needs to
save its registers on the stack anyway.
However. the OSORT benchmark
function. which tests the efficiency of
function calling and parameter pass
ing. was Mac Cs only first-place score.
The negative side of the use of reg
isters for parameter passing is that it
precludes implementation of the
register variable feature. Thus. even
though Mac C won the standard
OSORT benchmark. it was left in the
dust when Aztec C kicked into high
gear with the use of its register vari
ables.

Mac C supports in-line assembly
code. Additionally. the assembler pro
grammer can use the full capabilities
of the Apple MDS assembler and
easily link pure assembly modules
with modules generated by Mac C. In
fact. since Mac C itself emits assembly
source code that is subsequently
assembled using the MDS assembler.
it is possible for the programmer to
directly modify the assembly file pro
duced by Mac C.

The Mac C Examples disk is a real
bargain at 525. This disk includes
source code for a variety of C pro
grams that demonstrate different
Macintosh program-development
techniques. It covers creating desk ac
cessories in C. using dialog boxes.
icons. events. windows. ports. and
even working with the sound-generat
ing capability of the Mac. You will
have to work a little at making the
most of these tools since they are self-

[continued)



PS Turbo 640

SUPPORT

computers power switch. The swivel base check will be sent to you the same day we
provides effortless adjustment of the moni- receive the computer.
tor for best viewing angle.

At PS Computers we look at the personal
computer from a totally different viewpoint;
yours.

When I learned to fly I considered it the
ultimate challenge. That was before I tried
to get my first IBM PC up and running,
configured like I wanted.

I had decided that I wanted my PC to be
100% IBM. I soon found that though there
were many IBM PCs advertised in the
magazines at very attractive prices, the
only thing about them that said IBM was
the mother board, case and a poorly laid
out keyboard. The other parts were made
by third party vendors. In some cases
these add on boards were by recognized
companies and in other cases they were
offshore knockoffs of inferior quality.

I chose instead to buy a bare bones IBM
PC, put in the exact cards I wanted and
possibly save some money. I compared
features and prices of all the cards adver
tised in the major computer magazines,
decided on my best buy and called in
several orders. A week or so later the parts
started to arrive. I opened up the case of
my IBM and went to work. It was not a
pretty sight. Three months and a hundred
very frustrating hours later I had the sys
tem I wanted. It contained a 10 meg hard
disk, maximum memory, modem, ports, a
Key Tronic keyboard and a good video
board. The computer ran alright and I was
fairly happy with it.

Total time spent working on the PC, calling
the board manufacturers for missing in
formation and installing batch files and
patches to use the new features? About as
much time as I spent training to fly high
performance aircraft. How much extra
money? It's probably cheaper learning to
fly.

It was with those seemingly endless hard
ware loops still fresh in my mind that I
started PS Computers. Taking into con
sideration all the good and bad points of
the IBM PC/XTwe went out into the market
place and purchased in volume the finest
PC components at the best prices. We
picked out a faster mother board, a more
versatile multifunction card, a hea~ier duty
power supply, a VLSI hard disk controller,
the latest video board, and nice quiet
drives.

Very carefully and with great attention to
detail we install these proven components
in a case identical in appearance to the
IBM PC. We call this computer the Turbo
640.

COMPATIBILITY

If a program runs on the IBM PC, it will run
on the Turbo 640. I use Dbase III, Lotus
and Microsoft Word daily on my PS Turbo
640. In the turbo mode (selected with three
keystrokes) the inc;ease in program ex
ecution speed is immediately evident. Pe
ter Norton's System Information program
assigns the PS Turbo 640 a processing
speed factor of 1.4 in comparison to an
IBM PC. That's 40% faster.

VIDEO

The video card and monitor decide what
you will and will not see when you turn on
your PC. Basically, the options are
monochrome text, high resolution
graphics and color graphics. Generally
speaking, if a PC type computer has
graphics capabilities the text will be dis
played as fuzzy pixel generated char
acters.

The PS Turbo 640 is an exception. The'640
uses the hottest display card on the
market - Paradise Systems' MGC II. The
MGC II displays crisp monochrome text,
high resolution graphics and color
graphics on the 640's 12" TTL amber
monitor. Color graphics (like Flight Sim
ulator) are converted to 16 shades of am
ber by the MGC II; therefore, they appear
sharper than when viewed on a color moni
tor. Though the MGC II is standard with
every Turbo 640 you may never realize it's
there. You don't have to set any switches
and there are no software drivers to load. If
you ever need to use a color monitor with
the Turbo 640, you're in luck - the MGC II
gives great color on any RGB monitor.

MEMORY

One of the most common PC upgrades is
additional memory. It's purchased as little
black ICs that are pushed into sockets on a
circuit board. The maximum contiguous
memory that a PC type computer can use
is 640K - exactly the amount that comes
already installed right on the Turbo 640
mother board. This means you'll never
have to find out for yourself how easily the
little leads of those chips bend over back
wards and break off.

The PS Turbo 640 system includes a multi
function card that will handle four disk
drives, has two serial ports, a parallel port,
a game port and a battery backed up
clock. Two front panel LEOs indicate pow
er on and high speed processor mode.

KEYBOARD

The Turbo 640 comes with a 5151 style
keyboard. The dedicated arrow keys,
numeric keypad and caps lock all have
LED status indicators. Unlike the stock
IBM PC keyboard, you don't need fingers
like E.T. to effectively reach the return key.

MONITOR

The 640's monitor is a high resolution, TTL,
nonglare amber display. The power cord
plugs into the back of the computer allow
ing the enfire system to be powered by one
wall outlet and to be turned on with the

TECH STUFF

The PS Turbo 640 uses the 8088-2 proc
essor running at a keyboard selectable
4.77 or 7.50 MHZ. The mother board is an
extremely well constructed product of
Japan. There are 2 buss extension points
and 8 expansion slots (the floppy based
system has two slots taken; the hard disk
version has three taken). A socket is pro
vided for the 8087-2 coprocessor chip.
The 135 watt power supply is standard on
all Turbo 640s, providing ample power tor
specialty add on cards.

The 5.25" floppy drives are manufactured
by TEAC and the hard disk drives are from
Seagate. Both are quiet and very reliable.

SOFTWARE

We want to be sure you can use your new
computer the moment you take it out of the
box, so the Turbo 640 system includes
software.

RAM disk and printer spooling programs
are provided as well as the PopUp De
skset from Bellsoft. PopUps are utility pro
grams that provide you with memory resi
dent functions like a calculator, notebook,
clipboard, alarm clock, calendar and DOS
commands. When you need any of these
facilities, no matter how deep into your
spreadsheet, database or document you
might be, two keystrokes pop any of them
up on your screen. When you're finished
just hit the escape key; your program nev
er knew you were gone.

IBM PC DOS 2.10 and the full DOS manual
are included. The Turbo 640 runs Basic
just fine, however Basic and Basica on the
PC DOS disks are proprietary to IBM. PC
DOS Basic will run only if your system con
tains IBM ROM Basic. We've chosen not to
provide these extra ROMs with the Turbo
640 package. ROM Basic is available and
can be installed in existing sockets on the
640's mother board.

Having three different Basics running
around inside your computer at the same
time borders on being an unnatural act. To
save you the headache of figuring out
which Basic to use when and for what,
Turbo Pascal 3.0 from Borland Inter
national is packaged with every Turbo 640
system.

ORDERING

Our 800 numbers are available 24 hours a
day for American Express orders. Mail
orders are gladly accepted with cashier's
check. Your unit will be shipped UPS
ground the next business day. There are
no additional charges for standard ship
ping and only orders shipped within Cali
fornia pay tax.

SATISFACTION

If for any reason you are not pleased with
your PS Turbo 640, PS Computers will
make a complete refund of the purchase
price. Call us toll free within 7 days for pick
up by UPS. A credit will be issued to your
American Express account or a cashier's

PS Computers maintains a 24 hour com
puter bulletin board service. Questions on
the board are generally answered within
an hour of being posted. Replies to in
quiries made by phone or letter are sent
the same day as received via MCI Mail.
When you have a question about a product
from PS Computers the answer you re
ceive will be complete, correct and in writ
ing.

WARRANTY

All PS Computer products are guaranteed
for six months. If there's a hardware prob
lem call us on the 800 line, we'll have UPS
pick up the equipment. Repairs will be
made and your unit shipped within 48
hours after we receive it.

PS Turbo 640 System
Two TEAC Floppy Drives

$1,700

PS Turbo 640 System
20 Meg Internal & 1 Floppy

$2,300

PS 286p
80286 Coprocessor Board by Phoenix

$1,400

PS 086k
8086 Coprocessor Board by Kamerman

$800

PS 12008 Internal Modem
Hayes Type - Mite Software

$225

PS 26 Tape System
26 Meg Volume or Image Backup

$900

PS Juki 6100
Leiter Quality Printer

$400

PS Juki 5510
FX Compatible Dot Matrix

$400

National Order Line
800-654-7650

California Order Line
800-231-8701

PS Computers
200 W San Rafael Road
Palm Springs. CA 92262
Inquiry 315

Canada & Export Line
619-325-4856

Modem Line 300/1200
619-323-4962

The (really) fine print. Mlcrosofl Word and Flight Simulator are trademarks 01 Microsoft Lotus IS a trademark of Lotus Development Corporation Dbase 11115 a trademark of AshlonTale, Turbo Pascal 15 a
trademark of BOrland International The PopUp senes of software are trademarks of BelisoH Key TronlC CorpOration IS the manufacturer of the KB 5151 keyboard, our keyboard IS Similar but IS manufac
tured abroad Hayes refers to Hayes Microcomputer Products and Mite IS a trademark of Mycroft Labs IBM and PC DOS are trademarks of a company called International BUSiness Machines



Chip

NSC800
F8,3870
Z8
Z80
9900/9995
Z8OO0
68000
6301
8048/49/50/42
65C02/C102/C112

Inquiry 328

We've been selling these
industrial-quality assemblers to
the development system mar
ket since 1978. They are now
available for the IBM Pc.

FEATURES:
• Fully relocatable
• Separate code, data, stack,

memory segments
• Linker included
• Librarian included
• Generate appropriate HEX or

5-record formatted object file
• Macro capability
• CPM80, MPM, ISIS versions

available
• Conditional assembly
• Cross reference
• Supports manufacturer's

mnemonics
• Expanded list of directives
• 1 year free update

Assemblers now available
include:

Chip

1802/1805
8051
6500/01/02
6800/01/02
6803/08
6804
6805
6809
6811
8085

Take advantage of leading-edge
technology. Get your own Relms
assembler today. Use your
Mastercard or order by phone:

(408) 265-5411

Relational Memory Systems, Inc.
P.O. Box 6719
San Jose, California 95150
Telex: 171618

Prices subject to change without notice.

Software distributor inquiries invited.

REVIEW: C COMPILERS

Listing 8: The POINTER benchmark.

/. pointer.c ./

#include "stdio.h"

#define COUNT 10000
#define ALLOTIED 128

main()
{

char workarea[ALLOTIED], 'ptr;
int i;

#include "startup"

for (i=O; i < COUNT; + +i) {
ptr = workarea;
while (ptr < (workarea + ALLOTIED))

'ptr =' '.
+ +ptr;

#include "done"

Listing 9: The SIEVE benchmark.

sieve.c

#include "stdio.h"

#define TRUE 1
#define FALSE 0
#define SIZE 8190

char flags[SIZE + 1] = {O};

main()
{

int i,prime,k,count,iter;

#include "startup"
for (iter = 1; iter < = 10; iter + +)

count = 0;
for (i=O; i< =SIZE; i+ +)

flags(i] = TRUE;
for (i=O, i< =SIZE; i+ +)

if (flags[iJ) {
prime = i+i+3;
for (k=i+prime; k< =SIZE; k+ = prime)

flags[k] = FALSE;
count + +,

#include "done"

printf(" \ n%d primes.", count);
getchar();
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documenting (that is, the only way to
figure out what is going on is to read
through the comments in the source
code itself), but there are some useful
things here.

Mac Cs major omission is support
of floating-point numeric operations.
It is possible for a skilled and deter
mined programmer to set up typedefs

(continued)



lou DON'T
NEED ACOMPUTER

mFIGUREOUT
WHICH ISTHE BEST
WORD PROCESSOR.

WORDSTAR"
MultiMate" Microsoft" Word Word Perfect ~ PLUS

v.3.30 v.2.0 v.4.O v.1.01

Easy-ta-remember ./ VMnemonic Commands

Onscreen Tulor ./ ./ VFor Easy Learning

Built-in Format Sheets ./ VFor Easy Documents

"Undo" To Easily ./ ./ VRestore Text

Built-in VTelecommunications

Spelling Corrector ./ ./ ./ V
Mail List Manager V
Windows Onscreen ./ V
Four Function Math ./ VBuilt-in

Alphabetic And Numeric VSorting Within Document

·'Macros" For Recalling Often ./ ./ VUsed Command Sequences

Supports Over 100 Printers ./ V
Experience With Over V1.3 Million Owners

WORDSTARQP

III
MlcraPra@

This updates and corrects comparisons with MultiMate which appeared previously.
For a complete comparison chart, write: MicroPro, Dept. 2000, 33 San Pablo Ave., San Rafael, CA 94903. Specifications are for the latest released versions of all products effective
July 1985. MultiMate is a trademark of MultiMate Corp.; Microsoft is a registered trademark of Microsoft Corp.; WordStar and MicroPro are trademarks of MicroPro International.
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REVIEW: C COMPILERS

·WSJ, June 24. 1985. ~portlnll: Softscl fillu~ C 1985 by ATRON PC PROBE'" and AT I-'ltQ8E" ATRON SIDE-KICK'" Borlmd. IBM Corp. own~ numerow trademar1u.. Ad by TR8A

Hardware-assisted Software Debuggers for Bullet-proof PC/AT-based Products

Atron's PC/AT Bugbusters

It has a good manual. useful Toolkit
routines. excellent interface to the
ROM lbolbox, and copious amounts
of documented source code. The
system works as a unit to provide a
willing and friendly assistant in the
development process. However. Mac
C has enough negative aspects to
hamper the efforts of a serious appli
cation developer.

IEditor's note: Just prior to press time. Con
sulair announced a number of updates for its
Mac C package. These include floating-point
math. structure assignment. passing structures
by value. enumerated types. improved code op
timization, and others. The upgrade with
floating-point math is $ 50: the upgrade with
out is $5. Contact Consulair for further in
formation.1

MEGAMAX C
Megamax C from Megamax Inc. is a
one-pass C compiler with an optional
"code improver" (optimizer). intel
ligent linker. librarian. and disassem
bler. Megamax lets you select from
two text editors. The first is Apple's
MDS EDIT. The second is an editor
that works much like Apple's EDIT but
is missing a few of its features and re
quires about one-third as much disk
space. In addition, Megamax has
licensed and included RMAKER.

The Megamax C compiler converts
C source directly to object code that
is ready for linking. Th.ere is no sepa
rate assembler available. However. in
line assembly is supported. allOWing
you to mix assembly and C code. In
fact. the support of the C #define
within in-line assembly modules effec
tively gives you assembly macro sup
port. However, the lack of a separate
assembler needlessly inhibits the de
veloper from fully explOiting the limits
of the Mac's potential. There are times
when I want pure C code, other times
when I want to mix C and assembly.
and still other times when I want pure
assembly-coded programs or
modules.

Curiously, even though no assem
bler is provided. Megamax does in
clude a disassembler. This would be
even nicer if an assembly-level debug
ger were in the package. You are left

(wntinued)

'".......
-"_.-- ~---~~

it has no direct control: the dreadfully
slow Macintosh disk drives. the in
herent disadvantages of the Macin
tosh interface as a development en
vironment. and limitations of the MDS
linker. Since Mac C is not the only
compiler to suffer from these prob
lems. I will not discuss them until later.

There is a lot to like about Mac C.

GGL·:M
THlIll_~

20665 Fourth Street. Saratoga, CA 95070 408174)-5900

BOIllAIID'S PHIUPPE KAHN: "THERE WUUlDII'T BE A
SIDEKICK'· WITHOUT ATROII'S DEBUGGERS."

So why waste more time reading though your program
listing for the ten thousandth time, trying to find why your
program starts howling with every full moon. Be like
BORLAND, get your Atron bugbuster today and bust
bugs tomorrow.

HOW BUGBUSTERS KEEP YOU FROM GETTING SLIMED
The AT PROBE is a circuit board that

~ plugs into your PC/AT. It has an
'611~ umbilical which plugs into'r' - . your 80287 socket and

monitors all processor
activity.

Since AT PROBE can
trace program execution in
real time, and display the
last 2048 memory cycles,
you can easily answer the
questions: "How did I get
here?" and "What are the

interrupts doing?"
It can solve spooky

debugging problems.
Like finding where
your program over
writes memory or VO
impossible with soft
ware debuggers.

You can even do
source-level debugging
in your favorite lan
guage, like C, Pascal or
assembler. And after
your application is
debugged, the AT
PROBE's perfor
mance-measurement
software can isolate
your appl ication's
bottlenecks.

Finally, the AT PROBE has its own I-MByte of mem
ory. Hidden and write-protected. How else could you
develop that really large program, where the symbol
table would otherwise demand most of your PC!AT
memory.

•
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•
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~~ I ~~ ~
12 10 1$
13 11 138
1~ 13 55
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19 ~Q 36
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21 It 17
22 26 47
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to support float variable types and
use the floating-point package sup
ported within the Macintosh Toolbox:
however. this is not a trivial task and
is not documented or supported by
Mac C.

Unfortunately. the things that have
the greatest negative effect on Mac C
are due to three elements over which

ARE YOU TRYING TO DO SOMETHING SCAREY?
Like developing your AT-based software product in the

dark? Without professional debugging tools?
Seven of the ten top-selling software packages listed by

the THE WALL STREET JOURNAL' were produced by
ATRON customers. The PC PROBE" bugbuster
($1595) accounts for much of this success. Now that the
PC/AT is the new standard for advanced commercial and
scientific development, ATRON is proud to announce the
AT PROBE'· bugbuster ($2495). It has even more
debugging capabilities than the PC Probe.

A BUGBUSTER STORY
Brad Crain, a project

manager at Soflware
Publishing (the people
who developed both
PFS:WRITE and PFS:
FILE), relates the follow
ing: "On Friday, March
22, 1985, I was about to
get on an airplane with
Jeff Tucker, who was co
author of PFS:WRITE
with me, and fly to
IBM's Boca Raton, Flor
ida facility. For a week,
we had been unsuc
cessfully trying to isolate
a bug in a new software
product. In a last, desper
ation move, I set up an
early-Saturday morning
appointment with
ATRON.

"Three of us walked
through ATRON's door
at 8:00 the next morning.
Using ATRON's hard
ware-assisted debugging
tools, we had the prob
lem identified and fixed
by !0:30AM."

Mr. Crain concludes:
"We'd never have found
the bug with mere
software debuggers, which have the bad habit of getting
over-written by the very bugs they're trying to find. It
doesn't surprise me that almost all the top-selling soft
ware packages were written by ATRO customers. Now
that they've broadened their PC family of debuggers to
include a PC!AT debugging tool, those of us seriously
into 80286 development are greatly relieved."

302 BY T E • NOVEMBER 1985 Inquiry 30



SAYS
"20 0

If?. \

"Move over MultiMate, MicroPro's back on top:'
- Business Software

"The new package is packed with virtually dozens of
features everybody wants ...Even in a dedicated machine,
word processing has never been more plushly self con
tained and comprehensive:'

- Personal Computing

"Three early users of WordStar 2000 gave the program
high marks for its overall design, mnemonic command set
and intelligent use of function keys:'

- ComputerWorld

"I've become addicted to some of the features such as undo,
windows, and automatic reformatting:'

- Popular Computing

"Include WordStar 2000 on your shopping list- ifs com
petitive with anything now on the market:'

- Computers and Electronics

WORDSTAR~

III
MlcraPra.

Inquiry 258 NOVEMBER 1985 • BY T E 303



REVIEW: C COMPILERS

Table 4: Results of tfle compile-time test Tfle Frustration Factor is a subjective
item tflat tries to indicate tfle amount of user interaction required for eacfl
compilation run; for emmple. can you start tfle compilation and go do sometfling
else or do you f1ave to nursemaid tfle computer tfle entire time?

to fend for yourself as you try to
determine why your programs seem
to be zapping the Mac as they ex
ecute. If Megamax can license Apple's
editor and resource maker. why not
also license and include MDS's fine

Softworks C

Mac C

Aztec C
With RAM disk

Hippo-C

Megamax C
DeSmet C on IBM PC
With RAM disk

Time Required
(in minutes)

727

747

4:07
040

5:20

4:16

1:20
018

Frustration Factor

high

high

low

medium

medium

low

assortment of debuggers?
Megamax's intelligent linker is very

good. adding to a program only those
standard C library functions actually
used. This compiler consistently gen
erated the smallest program files of

the bunch. A good librarian further
enhances the efforts of the linker and
permits easy additions. extractions.
and deletions from the library file.

Megamax C gives you two options
for improving the execution times of
a program. First. you can use up to
four register variables. Second. you
can use an optional optimizing pass
just after compiling a program
module. This is a traditional peephole
optimizer that in the case of the
benchmark tests seemed to offer
speed improvements from 0 percent
to 5 percent and code-size reduction
of no more than one-half of I percent.
Making this pass optional is a nice
touch since it permits the program
mer to skip the optimization in order
to speed up the development cycle of
a program as it is being debugged. All
the Megamax C benchmark programs
used this optimizing pass.

(continued)

I3~TE-baCk issues for sale-------

Please allow 4 weeks for domestic delivery and 12
weeks for foreign delivery.

Prices include postage in the US. Please add 5.50 per
copy for Canada and Mexico; and 52.00 per copy to
foreign countries (surface delivery).

D Check enclosed
Payments from foreign countries must be made in

US funds payable at a US bank.

J98J 1982 1983 1984 J985

Jan. $3.25 $3.70 $4.25 $4.25

Feb. $3.25 $3.70 $3.70 $4.25 $4.25

March $3.70 $3.70 $4.25 $4.25

April $3.25 $3.70 $3.70 $4.25 $4.25

May $3.70 $3.70 $4.25 $4.25

June $3.70 $3.70 $4.25 $4.25

July $3.70 $4.25 $4.25

Aug. $3.70 $4.25 $4.25 $4.25

Sept. $3.70 $4.25 $4.25 $4.25

Oct. $3.25 $3.70 $4.25 $4.25 $4.25

Nov. $3.25 $3.70 $4.25 $4.25

Dec. $3.25 $3.70 $4.25 $4.25

D VISA

Card #

Exp.

Signature

D MasterCard

_________ ZIP

Special BYTE Guide to IBM PC's - 54.75

BYTE '83-'84 INDEX - 5175

Circle and send requests with payments to:

BYTE Back Issues
P.O. Box 328
Hancock, NH 03449
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Megamax C uses glue routines to
interface a C program to the Macin
tosh ROM Toolbox routines. These
routines provide fully automatic inter
facing to the ROM Toolbox, including
setting function parameters in the
proper order and converting between
C- and Pascal-style strings as needed.

The manual for Megamax C is good
and has a real index that covers all
chapters and appendixes. After
spending what seemed like forever
scanning and rescanning the other
compilers' manuals for information, it
was a relief to find quick access to any
topic I needed.

Megamax C offers numerous func
tions from the standard C library Un
fortunately, no source code is avail
able for these. Furthermore, there are
few additional support functions.

The outstanding features of Mega
max C are its linker that produces
very small run-time files (at least as

REVIEW: C COMPILERS

Listing 10: Register version of the
FRAME benchmark.

frame.c

#include "stdio.h"
#define COUNT 10000

mainO
{

register int i;

#Include "startup"
for (i = 0; i < COUNT; + +i) {

#include "done"

compared with the other compilers in
our group), its completely automated
interface to the Macintosh ROM Tool
box, and its support of register
variables and floating-point opera
tions. Negative aspects of Megamax
C are its lack of eitber an assembler

or assembly-level debugger, its scar
city of special Macintosh-oriented
support functions, and its lack of
source code for any of its standard C
functions.

SOFTWORKS MACINTOSH C
Softworks Macintosh C from Soft
works Limited is a three-pass optimiz
ing compiler designed to be inte
grated into Apple's Macintosh Devel
opment System. The result is a tight
ly knit unit that uses the MDS editor
to create the C source code and
launch the Softworks C compiler. The
Softworks compiler produces assem
bly-language source code to be as
sembled and linked by MDS into an
executable file that can be run. The
integration of Softworks C with
Apple's MDS is seamless.

At the core of Softworks C is a
generic Whitesmiths Ltd. 68000

(continued)

THE $2995
12 DEVELOPMENT
SYSTEM

IN·CIRCUIT
EMULATOR

- ••• ; I. • II ••

BUS STATE
ANALYZER

Turns any personal computer into a
complete, integrated microprocessor
DEVELOPMENT SYSTEM. The
control/display program runs under
MS-DOS, CP/M, or ISIS, and con
trols the UDL via an RS-232 port.
ADAPTERS AVAILABLE FOR VAX, APPLE CP/M AND PDP-11

jiiS'S'ii"""iJ
I) ~< ~

•••••••••••••• 0

EPROM I EEPROM
PROGRAMMER

32K bytes of EMULATION ROM
(128K max) allows you to make
program patches instantly. You can
stop the program at break-point,
single-step, and display or change
registers, ports and memory. The
target processor stays in its socket
for perfect transparency.

OR WRITE:

Features four-step sequential
triggeri ng, selective trace, and pass
and delay counters. Symbolic trace
disassemblers and debuggers are
available for Z-80, NSC-800, 8048,
6301, R65, 6500, 6800, 6801, 6802,
6805, 6809, 8051, 8085, Z-8, 1802,
8088/80188, 8086/80186, and 68000/8.

Doubles as a stimulus generator
during system checkout. Handles
24 and 28 pin devices up to 27256.

FOR FURTHER INFORMATION
TELEPHONE JOHN STANLEY

(415) 361-8883

..-.. -.. - ..-.. -.
~ ----.- -.--- ---
~== i U ~ INSTRUMENTS, INC. 702 MARSHALL STREET • SUITE 614 • REDWOOD CITY, CA 94064
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BUY ON THE GREEN MARKET!!!

TAPE BACKUP'
10 Mell Complete from 5375

Everex 60 MEG Excel. • .. 5969
Interdyne 10 Meg •...•. 5375
Irwin 10 MEG .••.••.•. 5590

'EXTERNAL SYSTEMS ••. ADD S I SO

81185

MONITORS
AMDEKlIOA .••.•... 5179
PRINCETON MAX-12 .•. 5179
PRINCETON HX-12 .... 5475
TAXAN Monochrome . •• 5165
TAXAN 425 COLOR. • .• 5469
TAXAN 440 HI-RES. . .. 5599
ZENITH AMBER. . • • .• 5160

16M. XTandATiire
Irademarksof lnlernillional
Business Machine
Corporation Compaq and
Deskpro are uadema,ks of
the Compaq Corporation All
brands are registered
trademarks
Prices are subiect to change
without notice

MODEMS
HAYES 1200 EXTERNAL ........•....... 5399
HAYES 1200B INTERNAL .••.•.•••.•••••• 5369
HAYES 2400 EXTERNAL •.•.•••••..••••• 5649
IRMA 3279 • . • . • • . • . . . . . . . . . . . . . . . .. 5888

I>4K RAM
Sloo per chip

256K RAM
$4n per chip

Quantity Pricing Available

BUSINESS SOFTWARE
ASHTON-TATE dBase II .••••...•.•.•••. 5275

d Base III ....•.•••••••••. 5379
Framework .•.•...••••••.• 5399

BORLAND Superkey ••.•.•.•.•••• ,..... 535
Turbo Pascal V3 .•....•••••••.. 535

urbo Pascal 8087 ..••••.• , • • • •• 560
urbo Pascal BCD ••••.•.• ,..... 560
urbo Pascal 8087/aCO • • • . • • • . • •• 589

Turbo Tutor. • . • . • . • . • . • • • • . •. 517
Turbo Toolbox .•.•.•...• , • • . •. 529
Graphics Toolbox .•.•.••••••.•. 529
Sidekick Protected. • . . • . . • • . . . .. 530
Sidekick Unprotected . . • . • • • . • • •• 544

CENTRAL POINT Copy II PC • • . • . • . . . • • • • •• 525
FUNK SOFTWARE Sideways. . . . . . . . . . . . . .. 537
FOX AMPER GELLER Quick Code III ...•.•••.• 5159
HARVARD SOFTWARE Total Project Mgr •.••••• 5275
HAYES Smartcom II . • • . • . • • . • . • . • . • • • •• 599
IMSI PC Paintbrush w/mouse •........••••. 5139
InFoCom Cornerstone ••••..•.•.•.•.• , ••• 5289
L1FETREE Volkswriten Deluxe ..••....••••• 5159
LIVING VIDEOTEXT ThinkTank •...••.•••••. 5109
LOTUS DEVELOPMENT 1-2-3 ••.•.••.•• , .•. 5299

Symphony .•.••••.•• 5439
MDBS Knowledgeman •.........•...•... 5279
MICROPRO Wordstar 2000 .•..•.•.••••••.• 5269

Wordstar 2000+ ••.•••.•..•••.• 5319
Wordstar Propak ...•.•.•.••... 5269

MICRORIM R Base 5000 ••.••.•.•.•.••••• 5359
MICROSOFT Chart .•••••••.•••.• , ••••• 5159

Multiplan •.••...•.•.•••••.. 5119
Mouse .........••......... 5129
Project .••••.•.••••.•••.•• 51 59
Word •.••••.••• , •..•••.•. 5239
Flight Simulator. . . • • • . . • . . . .. 535

MICROSTUF Crosstalk XLI ••.••.•••.• , • . •• 599
MULTI MATE Version 3.3 ..•.•..•.•.• , •••• 5239
PETER NORTON Norton Utilities. . • . • . • . • • •• 549
POWER BASE Power Base 2.1 .••.•.•.•••••• 5249
QUAID SOFTWARE Copywrite ••.•.•.••••.• 540

Disk Explorer ....•.•.•.• 560
Zero Disk. . • • • • • • . • • • •• 560

ROSESOFT Pro Key. • • • • • • . • • • • . . . . . • .• 589
SOFTST 585

Write. • . • . . . .. 585
SORCIM/IUS Supercak 3 ..••••...•.•.•.. 5179

HARD DRIVES·
Includes all cables. controller.
manual and software

10 Meg Intemal •..• 5390
20 Meg Internal •... $490
30 Meg Internal •... 5995

NEe
OKI)o\TA

EPSON
.CITIZEN

TOSHIBA

NEC E'L'F $449
CITIZEN MSP-15 $499
CITIZEN MSP-1 0 5299
OKIDATA 182 5239
OKIDATA 192 5369
OKIDATA 193 ...•... 5497
OKIDATA 84 51>49

WE'LL GIVE YOU...
10 GOOD REASONS

TO BUY FROM
MAINSTREET
COMPUTER

I. SERVICE - Our Staff is courteous. knowledgeable, and ready to
help

2. PRODUCTS - The best products from the biggest names

3. PRICE - We're competitors ... Call us for the latest quotes

4. HONESTV and STABILITY -If you would like reassurance. call
our banker: Scon Gidley. Vice President. High Tech Group,
Interfirst Bank. Austin. TX 15121397·2025.

5. SUPPORT - Our tech support people can talk you through it.
guaranteed!

6. SYSTEMS - We excel in putting together a system to fit your
needs. We assemble. test and burn in all systems.

7. SHIPPING - FREE ... on most orders

8. WARRANTV - On most products we double the manufacturer's
warranty period. If it breaks. our technician will issue a return
authorization. If an item is D.O.A. we pay freight both ways.

9. PAVMENT - If your check is good. we'lI take it! We'll ship on
receipt of business and personal checks - no wait. We accept
VISA, MasterCard. American Express. and Diner's Club. Ask
about C.O,D. terms

10. CORPORATE ACCOUNTS - Ask for corporate accounts repre
sentative

24 Hour Bulletin Board Service
• UPLOAD' SIGS. MAIL. DOWNLOAD. ORDERING

512-321-7317
ALL NON-ORDER CALLS - 512-321-4406

EPSON FX-80+ 5335
EPSON LO-1500 5950
EPSON FX-IOO+ 5475
EPSON LX-80 5215
TOSHIBA 1340 5589
TOSHIBA 351 51299
TOSHIBA 1351 51100

roTO PLACE AN ORDER CALL

1-800-426-MAIN

$2999

1025 Main Street. Bastrop, Texas 78602 • 1-512-321-4406
To Place an Order, call 1-800-426-6246

$2035
COMPAQ
DESKPRO

DESK PRO 20
640K RAM, 2 Floppy

Drive, 20 MEG
Internal, Monitor

8888 ~~'-=l~;
f\ f\ f\ f\ II n n Baaa II~MIII~MII

MAINSTREET
COMPUTER CORPORATION

IBM
MAINSTREET ENHANCED PC

(equivalent to XTI 256K,

I Floppy Drive,
10 MEG Hard Disk

IBM~
IBM'M AT+ - System unit keyboard. 11.2MB & 1 360 KB disk
drives, 20 MB Hard Disk and AST I/O. SI2 K RAM ...• 54099

SUPER PC+ -IBM'· PC, 640 K RAM. ASTSixpak Plus. 2 half high
floppy drives. 20 Meg hard disk. tape backup,
XT type power supply ••.•..•.•............ S3183

SUPER PC - IBM'" Pc. 256K. one floppy drive. 10 MEG hard
disk. tape drive, XT type power supply •...••.•.• 52720

IBM'" PC 2/20 - 2S6K RAM, 2 half high floppies.
20 MEG hard disk ••.•..•.••.•.•....•.••• 52204

IBM'· PC 2/10 - 256K RAM, 2 half high floppies.
10 MEG hard disk .•.••.............•.... 52104

EXECUTIVE TURBO - IBM'" PC, 256K, floppy, 10 MEG, tape
drive, XT type power supply, Orchid Turbo, 640K ..•. 536040

MAINSTREET ENHANCED PC - Equivalent to XI''' -IBM'" PC,
256K, I floppy drive, 10 MEG disk •••.•.•.••.•. 52035

MAINSTREET ENHANCED DESKPRO,M - Equivalent to Model
4 - 2 half high floppies. 10 Meg hard drive, tape backup,
640K, Monitor .•....•....•.••••.•.••.• 53495

COMPAQ PORTABLE - 256K. 360K drive, 10 Meg drive.
Functional equivalent to Compaq plus ••.•.•.•• 52540

10 MEG UPGRADE FQR COMPAQ .......•.•.. 5549

CDmPAQ"

A·B Switch Box, 2 Printers on LPTI •.•.•.••••.•. 569
AST Advantage w/128K ..•.••..........•.• 5449
AST Sixpack Plus 64K w/Sidekick .•.•••••••••. 5244
AST Sixpack plus 384K w/Sidekick ...••....... 5289
AST 1/0+ - Serial. Clock, Software .•...••.••.•. 5129
CDC 360 KB Floppy Drive . . • . • . . • . • • • • . • . •. 5129
Everex Edge' Color, Mono, Graphics ...•.•..... 5299
Everex Modem 1200 Baud . . • . . . . . . . • . . . . . .. 5220
Everex Graphics Edge .•..•.••.•.. ,....... 5299
Floppy Disk Controller ......•... , • , . • . • . •. 5129
Hercules Graphics Card ..••............... 5329
Hercules Color Card. . . • . . • . • • . • . • • . • . • . •. 5175
Malnstreet Hard Drive/Floppy Controller. • . . . . . .. 5345
Malnstreet Mono/Graphics Card. • . • . • • . • . • . •. 5229
Malnstreet Memory Expansion 0-512K .... _ .••. _. 5135
Mltsublshl Half Height Floppy •.••.•..•.•.•...• 599
Orchid Turbo 186w/128K ............•. _. _. 5699
Orchid Turbo w/640 Oncludes Piggyback 1• • . • . • . .• 5920
Paradise Modular Graphics Card . . . . . . . . . . . . .. 5265
Paradise 5-Pack. SER. Clock, RAM •.•..•.•.•..• 5175
Persyst Combo Card. Multifunction Plus Video. . . . .. 5399
Tandon 360KB Full Height Floppy •.••.•.•..•.• 5129
TEAC 55B Half Height Floppy _ 5109
Tecmar Captain. OK. SER. PAR. Clock ...• ,...... 5189

HARDWARE

POWER
DATASHIELD AT800 . •• 5689

Back up power 800 Watts
DATASHIELD XT300 . •. 5369
DATASHIELD PC200 . .. 5285
DATASHIELD 5100 ..•.. 559

Surge ProteClor 16 Plugl
DATASH1ELD S85 ..•..• 549
DATASHIELD S75 •.•..• 536
Kensington Masterpiece ... 595
XT TYPE Power Supply •• 595
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.. CALL

........... 5319.00
.. ....... 599.99

.CALL

..5229.00
.. 5379.00

...5229.00

... 5319.00

A5T

HARD

I!J::M!Y

rzEiI

Volksmodem.. . ..... 559.99

Volksmodem 30011200.. ...5189.99

Mark XII (1200 Baud) 5259.00

Signalman Express 5299.00

Lightning 2400 Baud 5399.00

GRAPHICS

• Polaroid
Palette 51299.00

Reach 1200 Baud Half Card ... 5399.00

Qt10ala
IBM. .. 589.99
Apple/Franklin.. . . .579.99

TELELEARNING
C64 300 Baud .. (Closeout). 539.99

nw mICR081TS
MPP-1064 AD/AA (C-64) 569.99

INovat~S

PC Star..

rzEiIAl.5 Apple.. .. 5179.00
A2 Apple 5179.00

iiiiiU:'''••
SOl C-64 Single.. .. 5219.00
SD2 C-64 Dual $469.00

landon
320K 5%" (PC) .. 5109.00

TEAC

FLOPPY

iNDUSAtan GT... .. 5219.00
C-64 GT 5229.00

10 meg Internal IBM.. ..542900
20 meg Internal IBM 5569.00

[. \ECit\ "
10 meg Bernoulli Box 51999.00

20 meg Bernoulli Box.. . 52599.00

5 meg "MacNoulli" 51499.00

~ TALLGRAS5rfI ..~~~OL~~I,U
12, 25, 35, 50, 80 meg (PC)

..... from 51499.0C

DIGITAL DEVICE5
AT300 - 300 Baud (Atan) .. 599.99

53999
55499

51799

52399

54499

51399

51599
516.99

52399

.51999
52499

52499

.. 525.99

.559.99

549.99

..579.99

..56999

5139.00

. ... 5129.00

.......5999
.58.99

AMARAY

1.$1 {.:,I

maxE!1I
3'1,' SSIDD

3",' DSIDD

5%" MD-1 w/Hardcase
51/d" MD-2 w/Hardcase

51/d" MD-2-HD for AT

fU.TtE.QES~NCL.U:lEf)

PaperClip wlSpell Pack ..

The Consultant DBMS..

Bus Card II..

80 Col Display..

50 Disk Tub 51J4 ".

30 Disk Tub 3';''' ..

Elephanl 5%" SS/SD

Elephant 5'," SSIDD
Elephant 5'1," DSIDD

Elephant Premium DS/DD

Pr<>ressionaJ Software
Fleet System II wISpellv' 549.99

TriVia Fever.. . $29.99
Word Pro 4 Plusl5 Plus each 5239.00

Inlo Pro 517900

Administrator .,5399.00

DISK HOLDERS

5 'I," DSIDD Floppy Disks
(Box of 10)

BRODERBUND
The Pnnt Shop ....529.99

~,~ Yt>rbalilll.
5%" SSIDD

5%" DSIDD.

Disk Analyzer

8036 Alan Wnter ..

Star Raiders

MIssile Command.
Defender.

Galaxlan
Asteroids ..
CentIpede ..
Robotron.

Eastern Front

INNOVATIVE CONCEPTS
Fllp-m-Flle 10. $3.99
Fllp-,n-F,le 50. .517.99

Fllp-In-Flle 50 wflock. .524.99

Fllp-In-Flle (4001800 ROM) 511 99

Fllp-'rI-Flle 100. 52499

F,le (64)

Repon (64)

CALL

528900
559900
$14900

59999
$10500

5199.00
514900

519900

53999
516900

.5179.00
... 5189.00

55999
.5339.00

HEWLETT
PACKARD

518999
5249 99

5419 99

56299
$8999

5949.00

59899
535999
514399

56399

56399

APPLE
----.,

'0- I;~ ~ I.,.

(: comrTlodore

- ~ -"

'=---}~'-.nc-~~.~ ,

-

We stock the full line of

HP calculator products

NEC

41CV

41CX

HP 71B

HP llC

HP 12CI15CI16C

HP 750 ..
HPIL Module

HPIL Cassette or Printer
Card Reader

Extended FunctIon Module

Time Module

C128 Computer S299.00

C1571 (Disk Drive for C128) SNEW
C1902 (RGS 13" Monifor lor C128) SNEW
C1670 (Modem for C128) SNEW

PC-8401
PC·8201 Ponable Computer
PC-8231 Disk Drive

PC-8221 A. Thermal Printers

PC-8281A Data Recorder
PC-8201-06 8K RAM Chips

Commodore Plus 4

CBM 64
C 1541 DIsk Drive.

C 1530 Datasette
M·BOl Dot MatriX Printer

MCS 803 Dot MatriX

C1702 Color ,Monnor...
C 1660 Auto Modem ..
DPS 1101 DaiSY PrlmeL ..

ATAR!'
l30XE 112BK),•••••••• "." ••••• " ••CALL

520ST (5l2K)"" •.""""".• "".CALL

SHARP
PC-1350 515999
PC·1261 515999

PC·1260 S10999
PC-1500A $16599

PC-1250A 588 99
CE-125 Prinler/Cassetle $128 99
CE-150 Color Printer Cassette $17199

CE·161 16K RAM 513499

PORTABLE COMPUTERS DISKETTES DRIVES

Macintosh Software
Lotus Jazz CALL
Mlcrosott Excel CALL
Mlcrosott BUSiness Pak $375,00

Living Videotext
ThinkTank 512 5159.00

MenheUen Ready, Set. Go 579.99

Creighton Development
Mac Spell ....569.99

Monogram Dollars & Sense. ,$99.99 Smart Cat Plus..
APPLE lie CALL Peechtree Back to BasIcs, GL510900 J-Cal.

APPLE IIc CALL PF5 File & Repon (New Verslon)512900 Novation 2400..
MaciNTOSH CALL Silicon Beech Airborn 525.99 Apple Cat II..
IIc LCD Display CALL

I-------------------------------j 212 Apple Cat II....
Apple Cat 212 Upgrade ..

Macmodem ..

~@
Quadmodem II

300/1200.. .. 5339.00

3001120012400 5499.00

800XL 64K CALL

850 Interface. 5129.00 BOARDS FOR ATARI (l)Hayes
1010 Recorder 54999 Smartmodem 300 5139.00
1050 Disk Dnve. 5144.00 Axlon 32K 53999 Smartmodem 1200... ...5389.00

1025 Dot Matnx Pnnter 5199.00 Axlon 48K (400) 56999 Smarlmodem 1200B 5359.00
1027 Letter Quality Pnnler .5269.00 Axlon 128K 519900 Smarlmodem 2400.. .. 5629.00
1030 Dlrecl Connect Modem 55999 BI13 Full View 80 5169.00

I-------------------------------j Mlcromodem lie $149.00
Smart Com II 589.99

Chronograph 5199.00

Transet 1000.. ..5309.00

,I, 1'1

CUSTOMER SERVICE
& TECH SUPPORT

1-717-327-1450

2505 Dunwln Drive,
Mississauga, Ontario

Canada L5L1T1

All prices shown are for U.S.A.
orders.
Call The Canadian Office for
Canadian prices.

TELEX: 06·218960

1·416·828·0866
In Toronto

Computer Mail Order
Dept. A111

477 East Third Street

Williamsport, PA 17701

1·800·268·4559
Other Provinces

ORDER LINE

THE BEST PRICES'

Next day shipping on all in stock
Items.

Free easy access order Inquiry.

v Orders from outside
Pennsylvania and Nevada save
state sales tax.

v Free technlclal suppon with our
factory trained technical staff.

v There IS no limit and no depOSit
on C.O.D. orders.

v There's no extra charge for
uSing your credit card. Your card
is not charged until we ship.

v No waiting period for cashiers
checks.

v We accept purchase orders from
qualified corporations. Subject to
approval.

v Educational discounts available
to qualified institutions.

v FREE CATALOG MEMBERSHIP

MEM8ER DIRECT MARKETING ASSOCIATICN

CREDIT CARDS

~ [_,..co""- .
r'M"~"l ~Lj'F; Inquiry 83 4~

'SHIPPING 0WE"SC;W8

Add 30/0, minimum $5.00 shipping
and handling on all orders. Larger
Shipments may require additional
charges

All Items subject to availability and
pnce change

Returned shipments may be sub
Ject to a resfocklng fee.

1·800·233·8950
In PA 1-800-242-4215



L

......$199.00
..$279.00

......$469.00

ITTITI X·TRA
256K, 2 Dnve System.. .. .......CALL

256K.10 meg Hard Drive System CALL I~~~=~~~~~
XP5, 20 meg.. .. .....CALL

(tSANVO

MBC 550-2 Single Drive S699.00 I~~~~~~§~~MBC 555-2 Dual Drive.. .. S969.00
MBC 511 10 meg SI799.00
MBC 675 Portable.. . .. ......CALL
MBC 880 Desktop.... .. ..CALL

~

PC-158-52 Dual Desktop CALL
PC-158-53 10 meg Desktop CALL
PC·161·21 Single Portable.. .. ..CALL
PC·161·52 Dual Portable.. . ..CALL
Z·200 (AT).. .CALL
171 (Portable).... ...CALL
138 (Transportable) ....CALL
148 (DeskTop).. . .. ..CALL

PARADISE
Modular Graphics Card S279.00

Multi Display Card $229.00 I~~~~i~~~~Five Pack C, S.. ..5159.00

Bob Boa~...$389.00

Safari (7300)..
6300 ..

~VERE)(-

Edge Card.. .. 5299.00
Color Card (Graphics Edge) S299.00
Magic Card II.. S179.00

IRMA 3270..
IRMA Print..

dec..

Captain - 64 ..
Captain Jr. 128K....
Graphics Master..

corona
PPC400 Dual Portable
PPCXT 10 meg Portable
PC40022 Dual Desktop
PC400·HD2 10 meg ..

Six Pack Plus.. .. $239.00
Mega Plus II.. .. 5269.00
I/O Plus II.. . .. $ 139.00
Advantage·AT.. . .. .. $399.00
Graph Pak /64K S599.00
MonoGraph Plus S399.00
Preview Mono.. . $299.00
PC Net Cards.. . ..$379.00
5251111 On-line.... 5669.00
5251/12 Remote... ..$579.00
3780 EmulaliOn Card.. . .. .. 5639.00

00AQ!W1@
Quadport-AT $119.00
Quadmeg . AT (128K) S349.00
The Gold Quadboard S449.00
The Silver Quadboard S239.00
Expanded Quadboard... ..$219.00
Quad 512+ $229.00
Liberty.. .. .. S309.OO
QuadSprint S499.00
QuadLink $399.00
Quadcolor 1. .. S199.00
QuadJr. Expansion Chassis $469.00
Expansion Chassis Memory S199.00
Chronagraph $79.99
Parallel Interlace Board.. ...$64.99

-

Graphics .. HERO·LE,<,; .. S299.00
Color $159.00

ffiUssociates
IDEAmax - ZPR, 64K, C, S, P.$229.00
IDEAminimax . MPR 128K S229.OO
IDEA 5251.. S699.00

MYLEX
The Chairman S479.00

...S49.99
.539.99

....... 5239.00
.. 5139.00

....539.99
............$129.00

..........$519.00

.. 5299.00
.. 5179.00

.. S289.00

TLB

Trigger ...
Sell, Sell, Sell

Training ..
Application ..

Solomon III GL..

Word ..
Mouse...
Flight Simulator...
MultiPlan ..

BORLAND
Turbo Pascal 3.0 ....
Sidekick ..

Accounting
APIAR/GUINV/OE .......(ea.) 5295.00

SuperCalc 111.... .. $195.00
EasyWriter II System SI95.00
Super Project.... ...S195.OO

SPI SOFTWARE
Open Access.. .. S379.00

THOUGHTWARE

IBM PC SYSTEMS
Configured to your

specification.
Call for Best Price!

IBM·PC,IBM·PC II, IBM·XT, IBM-AT

~~SPE~Y
All Models.. .. .....CALL

K4Y~?u
KP-2000 Panable CALL

LOTUS

MULTIMATE

Symphony.. . S439.00
1·2·3.. .. S309.OO

MECA SOFTWARE
Managing Your Money S109.00

MICROSTUF SOFTWARE
Crosstalk XVI.. . ..589.99
Crosstalk Mark 4... ...5149.00
Mlcrostu! Remote.. .. ........ $89.99

MICRORIM SOFTWARE
R:Base 4000.. ..5259.00
R:Base 5000.. .. 5399.00
Clout 2.0.. . .. $ 129.00

MICROPRO
WordStar 2000.. .. ..S249.00
WordStar 2000 + . .. $309.00
WordSlar Professional. $299.00

MICROSOFT

Advantage.. .. ........ CALL
Mulll Mate Word Proc.. ..$249.00

NOUMENON
Intuit.. ........ $69.99

NORTON
Norton Utilities 3.0 S59.99

PEACHTREE SOFTWARE
Peachtext 5000.. .. ......SI69.00
PeachPack (GUAP/AR).. . ..S219.00

PFS:
IBM

Access.... .. S79.99
W"te/G raph/Flle/Plan.. .. (ea).579.99
Report.... .. 574.99
Proof... ...$59.99

PROFESSIONAL SOFTWARE
Wordplus·PC w/Boss S249.00

ROSESOFT
Prokey.... .. .. S89.99

THE SOFTWARE GROUP
Enable.. .. .. $339.00

SATELLITE SYSTEMS
Word Perfect 4.0.. .. .......5219.00

SORCIMIIUS

SOFTWARE FOR IBM
ASHTON-TATE

Framework 5369.00
dBase III.... . ..$369.00

CENTRAL POINT
Copy:! PC·Backup.... ..S29.99

DECISION RESOURCES
Chartmaster. . .. ..... 5249.00
Signmaster.. . 5169.00
Dlaqram Master.. . S229.00

ENERTRONICS
Energraphics/Plot... 5289.00

FOX & GELLER
QUlckcode III.. .. $169.00

FUNK SOFTWARE
Sideways.. .. $39.99

HARVARD SOFTWARE INC.
Harvard Project Manager.. ..S209.00
Total ProJect Manager.. .. ..5269.00

L1FETREE
Volkswriter Duluxe.. . ......5159.00

LIVING VIDEOTEXT
Think Tank.. .. SI09.00

.S749.00

.....CALL
.... CALL

.. ..CALL
......CALL

.....CALL
... CALL

.52799.00

...S219.00
.. ..S299.00

.. ....5329.00
..$449.00

...S459.00

.. ....S589.00
......Sl149.00

.. ........5279.00
...S389.00

.. ....S349.00
.. .. 5509.00

..S299.00
........S699.OO

..$1099.00

..S1449.OO
.. ..S449.00

.. ........S999.00

Panasonic
.. .. S259.00
. ... 5389.00

.5479.00

EPSON

d~iter

1340 (80 colum n)..
P351 (132 column) ...

KX1091.
KX1092 ..
KX1093 ....

8027 Transportable..
2000 Senes
3000 Senes.
8000 Senes.....
ELF 360..
Ptnwnler 560 ...

~@
Quadjet... $399.00
Ouad Laser CALL

a.lUK.·

TOSHIBA

Texas Instruments
Tl850.. .. S529.00
Tl855. S799.00
Tl865.. .. S1049.00

corona

6000 Letter Quality ..
6100 Letter Quality..
6200 Letter Quality...
6300 Letter Qualily..

NEC

OI\I[}c\TA
84,182, 192, 193,2410. ...CALL
Ok,mate 10 (Specify C64/Atan)5189.00
Ok,mate 20 (IBM).. .. ...CALL

2000.

NeedlepOint Dot Matnx.... .. ..S289.00
Compact RO $299.00

Compact 2.... ..S369.00

~~r

SG-10C (C64 Interface) $NEW
SB/SD/SG/SR Series.. ...CALL
Powertype Letter Quality CALL

~ Si~ER-REEO

500 Letter Quality.. .. S279.00
550 Letter Ouality.. .. $419.00
770 Letter Ouallty S759.00

LX-80. LX·90, FX·85, FX-185
JX-80. DX-l0, DX·20. SO 2000
HS·80. Homewnter 10.. . .. ...CALL

D25 Dalsxwheel... .. 5549.00
630-109 qalsywheel. SI749.00
D80lF DaisywheeL... .. .....CALL

OLYMPIA

C-1TOt-t
Prownter 7500 ..
Prownter 8510P.
Prowriter 8510 NLQ..
Prowriter 1SS0P..

Starwnter 10·30...

Lazer Lp·300

~CITIZEN
MSP·l0 (80 col.) ...
MSP·15 (132 col.) ..
MSP·20 (80 col.)...
MSP·25 (132 col.) .

A40 ..
LBp·8A 1 Laser...

..S79.99
...S99.99

...S169 00
.. 5189.00

.. ..5479.00
...5429.00

.. ....5179.00

.. ..S1499.00

....SI79.00
....S469.00

.. ......S519.00
.. ..5469.00

.. ....5559.00
....5599.00
...5649.00

ASr
Multi I/Q (Apple II).. . .. ....SI89.00

••I¥IACTJCAL

Graphcard . • ~LS.
;enall Card ...
11crobuffer 11+
Icrobuffer 32K.

MAX· 12E Amber....
HX·9 9" RGB ..
HX·9E Enhanced ...
HX-12 12" RGB ..
HX·12E Enhanced ..
SR·12 HI·Res.
SR-12 P Enhanced ..

NEC
JB 1260 Green.. ...S59.99
JB 20111205. .... (ea.) S99.99
JB 1270 Green... ..5139.00
JB 1275 Amber.. . . 5149.00
JB 1280 G TIU1285 A TIL. 5149.00
JC 1410 RGB.. . .. 5669.00

12" Amber/Green Composlte.....S99.99
12" AmberlGreen TIL. ... (ea.) S1 19.00

QLlAQ!W1
8400 Ouadchrome I...
8410 Quachrome II..
8420 Amberchrome..

8500 Quad Screen ..

TYMAC
..........................$59.99
........................$59.99

i) $57.99

PI\INCETDN

115 12" Green Mono 5119.00
116 12" Amber Mono.. ..SI19.00
121 Green TIL.. .. S139.00
122 Amber TTL.. .. SI49.00

420 H,·Res RGB (IBM).... ..S429.00
440 Ultra Hi-Res RGB $559.00

OOAQIWjfi
·ofazer.. ...from $139.00
or (Epson) . .. .... from $79.99

iiOrange micro
er CD (C64).. .. ...599.99

" + (Apple).. ...S89.99
r 16K + (Apple).. . .... 5159.00

')IGITAl DEVICES
(Atan).. 549.99
(Atan).. .. ..$54.99

" (Atari).. .. $74.99
face (Atan).. .. $39.99
'64).. .. ..S49.99
,lfer.. .. ..S74.99
Ie IIc 589.99

300 Green.. .....S129.00
300 Amber.. ..S139.00
310 Amber IBM·Plug... ..S169.00
Color 300 Composite.. . ....SI79.00
Color 500 Composite/RGB.. ..S389.00
Color 600 Hi·Res (640x240) S399.00
Color 700 H,·Res (720x240) S499.00
Color 710 Long Phosphor S579.00
Color 722 IBM Enhanced 5579.00

~
ZVM 122011230.... .. (ea.) S99.99
ZVM 1240 IBM Amber S149.00
ZVM 130 Color. . 5269.00
ZVM 131 Color.. .. ..S249.00
ZVM 133 RGB/Color $429.00

ZVM 135 RGB/Color.. .. ..S459.00
ZVM 136 RGB/Color... .. ......S599.00
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REVIEW: C COMPILERS

Listing II: Register version of the INTMATH benchmark.

j. intmath.c .j

#lnclude "stdio.h"
#define COUNT 10000

main ()
{

int I:
register in! j, k;

#include "startup"

for (i = 0; i < COUNT: + +i) {
j = 240: k = 15:

j. test byte-byte combinations .j

j = (k' (j j k )):
j = (k • (j j k)):
j = (k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k):
k = U-k-k-k-k -k-k-k-k -k-k-k-k -k-k-k):

j. test byte-word combinations .j

j = U< < 4): = (k < < 4):
j = (k • (j j k)):
J = (k • (j j k)):
j = ( k+ k+k+k+ k+ k+ k+ k+ k+ k+ k+ k+ k+ k+ k+k):
k = U-k-k-k-k -k-k-k-k -k-k-k-k -k-k-k):

j. test word-word combinations .j

j = U< < 4): k = (k < < 4);
j = (k • ( j j k ));
j = (k • (j j k )):
j = (k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k);
k = U-k-k-k-k -k-k-k-k -k-k-k-k -k-k-k);

tween the system it describes and the
Softworks compiler are vast. More
than half of the Whitesmiths manual
does not relate at all to the facilities
found in Softworks C

"Instructions for Softworks Macin
tosh C" would be almost laughable if
its shortcomings were not so serious.
It is virtually useless. spending three
of its five pages discussing implemen
tation restrictions and known bugs
without a good discussion of any
thing. For example. the important
topic of interfacing C code with the
Macintosh ROM Toolbox routines
consists of seven sentences. Woefully
inadequate.

If you turn to the Whitesmiths
manual and scan the descriptions of
C functions. you might well begin to
get excited about the range and
power of the compiler. However
when you turn back to "Instruction~

(continue,

#include "done"

based C compiler Draped around this
inner core is a Macintosh user inter
face and some mechanisms that let
you access the Macintosh ROM Tool
box. Whitesmiths compilers have
been available for a variety of ma
chines for some time. Using such an
established and mature compiler as
its nucleus should theoretically help
to give the Softworks C user a well
designed, time-tested compiler with
out the "infant" bugs that often
plague new software. However. theory
and reality often do not converge.
Such is the case with Softworks C

Actually. the "documentation" for
Softworks C is the major source of dif
ficulty. This supposed documentation
consists of 5 stapled pages of notes
entitled "Instructions for Softworks
Macintosh C" and a nO-page generic
Whitesmiths C programmer's manual.
While the Whitesmiths manual is fairly
comprehensive. the differences be-
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FOR DISTRIBUTORSHIP INFORMAnON AND PRODUCT DETAIlS PLEASE CONTACT:

The WS-I offers some surprises inside
too. Such as a powerful 16/32-bit 68000
microprocessor, ROM-based multitasking
Operating System, and APL interpreter.
Or fearures like the high-contrast 25 X 80
bit-mapped graphics LCD, RAM expan
sion up to 5I2K, andoptional3.5-inch
microfloppy disk drives.

All this power comes in asleek foot
print ofonly 11 X 13 inches. We think
you'll agree that the WS-l really is one out
ofa thousand.

ompepe
Inquiry 22

Visit the
Ampere exhibit at the

Comdex Show in Las Vegas,
November 20th to 24th, 1985

Chic.
Seldom are computers
thought ofas beautiful.
But out ofevery thousand, there is always
one that catches the eye. Such a computer
is the srunning new W5-1.

The audition starts when you open the
flip-top of this intriguing portable. Switch
on, and the WS-l becomes a word
processor, a spreadsheet, a database, or a
graphics tool.

Stay in touch, with the WS-I's built-in
autodial modem, speaker phone, and
cassette mechanism. Send fues, take calls,
or even run the WS-l as an answering
machine!

a ... Asahi Bldg.. 7-5-20 N~hi-Shinjuku. Shinjuku-ku. Tokyo.Jaran. Phone: 03·365·0825.mnepe Telefax:03-36H),),),). Telex:J33 101 AMPERE.IPSharpMai Box Code AMP
~"" (GloupCodeAPLWS).

IIlr\n'KCnA~r U.S. REPRESENTATIYEOFFICE. 3848 Carson St. SuildOI
WVI\J ..:JT11\..J Torrann.', C.'lliforniaWS03. U.S.A. Phone: 213-540-1553.
(J)MPUTfIlINC Telex: 322SOO WORK SPACE



PC-AT COMPUTERS CAN GROW UP!

REVIEW: C COMPILERS

for Softworks Macintosh C' your
hopes are dashed as you read: "The
UNIX-style library mentioned in
Whitesmiths manual is included in
this release, but not all of Whitesmiths
functions are included:' You are in
structed to use only those UNIX func
tions mentioned in pages 22 to 24 of
chapter 2, ignoring those described
in pages 26 to 143. The reader is
cheerfully told that "explanations of
the UNIX-style calls are available in
most ( tutorials:' No complete list of
what functions are implemented is to
be found.

Well. things are grim but not all is
lost. Most of the functions common
ly found in standard ( libraries are in
fact included in the Softworks com
piler. These functions work well and
efficiently. However, the lack of ade
quate and organized documentation
is a continual aggravation, You are
never quite sure which ( functions are
available and which ones are not.
There are 10 separate library modules
on the Softworks ( disk but no clue
as to which library contains which
functions.

It may be that Softworks is in the
process of bringing its documentation
up to par. On one enclosed disk en
titled "Documentation Under (on
struction:' I found a number of Mac
Write document files that describe the
interface to each of the Macintosh
ROM Toolbox routines. They included
a brief synopsis of what each routine
does, what parameters it expects, and
where in Apple's Inside Macintosh
manual you can find more informa
tion.

The Softworks ( compiler itself is
not bad, with some things working in
its favor and others against it. It sup
ports float operations, register vari
ables, and most standard ( system-in
terface and library functions. However,
the source code for these library func
tions is nowhere to be found, and
there are no additional support func
tions beyond the standard ( libraries,
such as those found in Mac ( and
Aztec ( to help in specific areas of
Macintosh program development.

Being a three-pass optimizing com
(continued)

f¥~j ".;.z,__ ';'.
,&, ....... :.

National! :@;:>Memory
Systems
CORPORATION(415) 443-1669

I
,
I

, ~~~

...ADD 8 INCHES OR MORE!

TWX 9103866606

TELEX 821892NMSUD

National Memory Systems Corporation
355 Earhart Way, Livermore, CA 94550

-
~--
~ '. ~~-~~

WHAT WlU WE HAVE TO ImPORT nEKT. COLLEGE GRADUATES?
Ever since World War I, most of the protect American colleges from infla-

rest of the world has come to the United lion. For our colleges and universities
States for the latest in technology. Now supply most of the important basic re-
there's a real danger that the pendulum sea rch upon wh ich technolog ica I
isswingingtheotherway.VVe'reimporting progress is built.
know-how in many fields instead of So please give generously. If we keep
exporting it. the intellectual balance of trade in our

Unfortunately this situation will favor the industrial balance most cer-
get progressively worse. Unless we tainly will follow

HELP PRESERVE aMERiCan KnOW-HOW.
GIVEmTHE COllEGE Of YOUR CHOICE.

I

Mainframe: NMS mass storage,disk, tape back up, and laser optical memory systems
provide economical, compact, and high performance disk storage with capacities of 84mb,
168mb, 335mb, 474mb, and 689 mb. Each controller supports any combination of two
disk capacities, up to 1,300 megabytes!
Performance: Access times of 17 milliseconds and data rates of up to 2.4 mb/sec...Fast!
Leading Edge: Single board SMD/SCSI disc/tape/laser optical controller, occupies
only one slot while supporting two SMD disks and your tape or laser optical memory
too! NMS systems utilize Winchester technology exclusively made by Fujitsu ... including
Fujitsu model 2333 and new 2361.
Laser Optical: Your choice of 400 mb, or 1000 mb of removable, fast, laser optical, read
write, storage.(NMS 007 series).
Tape Back-up: NMS provides ANSI·IBM format '12 inch tape systems and 60 mb of file
by-file/streamer V4 inch cartridge tape systems. (NMS 9000 and PC.25 series).
Networks: Compatible with most major networks, NMS storage systems are the highest
performing file servers available ... reliable too with 60,000 MTBF!
Warranty: Controller...24 months (RTV), and 12 months (RTV) all other system parts.

Don't settle for 5Y4 inches
when ou can get eight!

FREE
Installation thru 12/31/85
;some restrictions apply

WINCHESTER STORAGE
WITH OPTIONAL BUILT-IN
TAPE OR LASER OPTICAL
QISK BREAKS 32mb
~ARRIER!
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An Interactive Digital Telecommunications System
Sends Photos, Graphics, Text and Voice

Makes Communicating and Decision-making Easier, Faster

Configure Your Own-You may already have some of the components

User- Supplied by user

• - Supplied With PholoMail

•••• 1 full slot for.plug-In board modem, 1/2 slot lor external modems which connect to an asynchronous
communications adapter board.

PholoMaii PholoMail PhotoMail Expansion
Component Package System Workstation Slots Used

I
Computer (IBM PC, XT. An User User • -
Monitor User • • -
GA-1000 Graphics Adapler • • • 1 Full

PC-EYE Video Capture • • • 1 Full
PhotoMail Software • • • -
Modem User • .' •••
Video Camera User • • -

I Pointing Device • • • 1/2 Sial
ScreenMaster • • • 1/2 Sial
Camera Accessory KIt User • • -

I
Expansion Chassis User • - 1 Full Sial

(8-SI01) In host for
interface

Printer User User User 1 Sloller
printer adapter

"mouse" to select the functions you
desire: communicating, filing, capturing,
edit screen and send image.
Subfunctions "pop-up" for additional
instructions.

Write for Information including
applications, operation, system
configuration and specifications
or call 1-800-0CHORUS.CHORUS

Simple to Use
1. Select a picture from disk file or
capture it with a video camera. 2. Dial
your party. 3. When the party answers,
PhotoMail automatically links the two
computer systems. 4. You can now
discuss your business - using a

Now you can do it. Dial up your home
office, client or service organization and
have a two-way conversation with
pictures, graphics and text to make
your communications more effective
and immediate. Point to areas of
interest, draw in changes, transfer a
file, exchange typed messages or
switch to voice mode and hold a two
way conversation.

Easy to use PhotoMaii is the system
designed for organizations that must
send complex information between
offices or client facilities.
Applications abound in business,
design and engineering, medicine,
service and maintenance, insurance,
security, access control, law
enforcement, news and wire services.

PhotoMaii is a complete hardware/
software family of products that lets you
send and receive pictures over ordinary
phone lines to remote computers.
Pictures of people, diagrams, text,
houses, construction sites, property
damage - anything you can capture
with standard video equipment can be
displayed and transmitted at resolutions
up to 640 x 400 x 16 levels of gray.
PhotoMail supports disk storage and
hard copy printout and file conversion
for "electronic mail" systems.

Chorus Data Systems, Inc., 6 Continental Blvd., P.O. Box 370, Merrimack, New Hampshire 03054
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REVIEW: C COMPILERS

Listing 12: Register version of the OSORT benchmark.

/' OSort.C '/

/' sorting benchmark-calls random the number of times specified 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 rrandomO;

long buffer [MAXNUMj {OJ;

mainO
{
int i,j;
long temp;

#include "startup"

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

{
for U= 0; j< MAXNUM; + + j)

{
temp = rrandom(MODUlUS);
if (temp < Ol)

temp = (- temp);
buffer[j] = temp;
}

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

#include "done"
}

quick(lo,hi,base)
int 10, hi;
long base[];
{

piler, the Softworks compiler had me
anticipating some pretty spectacular
run times for the standard C bench
mark tests. But there was really
nothing that distinguished it from the
middle of the pack.

I found some peculiarities about
Softworks C somewhat disturbing. For
example, every program must include
at least one initialized global variable.
If you neglect this, your program will
compile and assemble just fine. But
when you try to link the program, you
will receive a number of unexplained
"undefined external" error messages.
The first few times this happens, you
are sure to waste a significant amount
of time trying to determine the cause
of these errors.

I also discovered an incompatibili
ty between the Softworks compiler
and the MDS assembler when I tried
to use the feature for structuring bit
fields. The compiler had no problem
emitting code to handle my bit fields.
but the assembler choked when it
tried to assemble the code produced
by the compiler. After witnessing this.
I would not be surprised to find other
instances of incompatibility between
the compiler and the assembler.

Softworks C is the only compiler of
the bunch that does not have provi
sions for automatically opening and
manipulating text windows for dis
playing standard printf operations. If
you compile and run a standard C
program using Softworks C. be
prepared to see all text placed direct-

(continued)

Immediately Available - Large Quantities

The ATI-1000.. .presented by ATI
IBM AT* Compatible Motherboard
• Up to 640-kb main memory (1 Mb on-board optional)
• 81/0 Slots
• Same Dimensions as IBM AT* (12x13 inches)

Suggested OEM price $1,095 (orders of 10 units or more); volume discounts available.
Also available Power Supplies, Cases and Keyboards.

·IBM AT IS a trademark of International BUSiness Machines

New Product
ATI-2000

• 8M Hz wlo Wait State • 67% Faster than IBM AT* • Call for price

ATronics International, Inc.
520 Valley Way. Milpitas. CA 95035 • (408) 943-6629 • (408) 263-6533
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'~truedata
management product is

inherently multi-user!'
EdWard M. Esber, Jr.

President Ashton-Tate Software, "'nfoWor'dJ' JulV 22, 1985

Thank you Mr. Esber. We at DataAccess Corp.
couldn't agree more! That's why DataFlex was
designed and implemented with true multi
user capabilities right from the start, way back
in 1981.
And we mean RIGHT from the start.
Take for example DataFlex's multi-user data
protection features. While other products
deny users access to records ... or even com
plete files ... while they are in use, DataFlex
allows all users access to all files and records
at all times. With DataFlex's powerful data
entry macro, locking occurs only during write
operations, and then, only for the micro
seconds it takes to update the file. No user is
ever affected by any other, and data integrity
is absolute!

Another of DataFlex's multi-user facilities
is its sophisticated, yet easy to use, on-line
query program. Query allows even inexperi
enced users to produce complex multi-file
reports simply by using a mouse or the cursor
control keys to "point & shoot" at the data
they wish to see presented. And because
DataFlex maintains on-line data indices,
query's output is sent to the screen, printer or
file as quickly as it can be read from disk.
You even have the option of generating error
free source code and using it as the basis
ofa more complex report.
Call your local dealer today and discover for
yourself the joys of using "A True Data
Management Product."

The TRUE Multi-User Applications Development Database

-

SEE US AT

~(~m~~~~r
BOOTH 3150

s=~=- ----- -!!!!!SS!!!ff!!!S...-.----DataAccess Corp., 8525 S.W. 129th Terrace, Miami, FL 33156
(305) 238-0012 TELEX 469021 DATA ACCESS CI

SUPPORTED
OPERATING SYSTEMS
AND NETWORKS
IBM PCDOS lx, 2.x, 3.x
MSDOS lx, 2.x, 3.x
IBM ''AT'' XENIX
IBM PC NETWORK
CP/M, CP/M-86
Concurrent CP/M-86
Concurrent DOS
MP/M-86
Novell NetWare
TurboDos
Corvus w/IBM PC
Molecular N/Star
TeleVideo Infoshare
3Com EtherShare
PC-Net
NorthStar Dimension
Action DPC/OS
OMS Hi-Net
Alloy Engineering RTNX
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register int i,j;
long pivot, temp;

If (Io<hl)
{
or U= 10,j = hl,plVOt = base[hi];

{
while (i<J && base[l] < pivot)

+ +1;
while U< i && base(j] > pivot)

- -I;
if (i<j)

{
temp = base(i];
base[i] = base[hi];
base(hi] = temp;
quick(lo, i - 1, base);
quick(i + 1, hi, base);
}

long rrandom(size)
long size;
{
seed = seed • A + C;
return(seed % size);
}

Iy onto the standard gray Mac back
ground. making it very difficult to
read.

Softworks C error messages have a
couple of shortcomings. Whenever an
error is found during compilation. an
error message is displayed. However.

REVIEW: C COMPILERS

I<J; )

before you have a chance to read it.
the message is covered up by a dialog
box announcing that an error has
been found. You are prompted to
point the mouse and click on a dialog
button to acknowledge that you are
aware an error has occurred. but

when you do. you still are not shown
the covered error message. After a
delay of many seconds. you are taken
back to the MDS editor. where the C
source file is opened in one window
and. finally. a window opens to
display the error message. However.
all error messages are linked to the
source files only by line numbers. so
you have to count down lines from
the top of the file. There is no excuse
for a computer program forcing you
to do such mundane tasks.

Aside from its documentation. the
most significant shortcomings of Soft
works C result from limitations of the
Macintosh user interface and the
MDS linker.

My feelings about Softworks C can
be summarized in one word: disap
pointing. This compiler has a lot of
potential. It is a complete implemen
tation of C with decent power. but a
number of areas must be cleaned up
before it can be considered a profes
sional development system.

PROBLEMS WITH MDS LINKER
As I have mentioned, Mac C and Soft
works C use the MDS linker to com
bine or link one or more object files
into a single executable application
program. Unfortunately, some nega-

(continued)
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BOYSCWB

@

n

When you support the Boys Club, you don't
become just another member of just another club.
You become a member of a special
group of people. A group of people
who not only care about the prob
lems and promise of kids, but care
enough to do something. A group
that knows kids need a place to
grow besides the street.

You see, a Boys Club is a lot
more than just a club. It's a place
where kids learn everything from
health care to nutrition to job skills.
A place that not only gives kids per
sonal guidance, but a chance to be
leaders today, so they can grow to
be constructive contributors to

The Club that
316 BY T E • NOVEMBER 1985

society tomorrow. A place where over 1,200,000
kids connect with the promise of a future.

That's why a Boys Club really is
so much more than just a club. But
without your help, it wouldn't be
much of a Club at all. After all,
Boys Clubs operate almost entirely
on private voluntary contributions.
Clubs all across the country need
business and community volun
teers like you to support them, lead
them-help them to thrive.

So you see, a Boys Club isn't
like any club you can join. But with
your help today, the kids in our
Club may be joining yours
tomorrow!

beats the streets.



Power to the Printe[TM

Today's printers are good. Too good. Too bad most
application software don't take advantage of their power. Well,
now there's Printworks:M To help your printer do everything you
want. And everything it was built to do.

Dot Matrix or Laser, Printworks gets the maximum
performance from your printer. Changing fonts. Setting type size.
Resetting your margins. Writing in foreign languages. Using
scientific symbols. Printing spreadsheets sideways. And more.

All at the touch of akey.

Printworks for Lasers. Instant access since it's memory
resident. Complete font selection. Prints, saves and merges graphic
screens with text. Image reduction. Multiple copies. Manual or tray
feed. Page format settings. Full page memo writer And on-call
software compatibility through complete Epson MX-80 printer
emulation with text and graphics.

Your Hewlett-Packard LaserJet, LaserJet + and Canon Laser
Beam can't afford to be without Printworks for Lasers:M Just $125*

Printworks for Dot Matrix. Simple menu control.
Pivot printing to print sideways quickly. Easily set print modes:
condensed, emphasized, and more. Full IBM characters and even
foreign languages. Create new characters and fonts. Many fonts
included.

To get the maximum from your Epson, NEC, Okidata, Star,
and over 30 popular printers, there's Printworks for Dot Matrix™
Only $69.95*

ill! SoftStyIe'" SoftStyle, Inc., 7192 Kalanianaole Highway,
Suite 205, Honolulu, Hawaii 96825, (808) 396-6368
Toll free (BOO) 367-5600.

Printworks

'Suggested retail price. Printworks is for the IBM PC and compatibles. Printworks for Lasers requires OOS 2.0 or above and 256K. Epson and MX-80 are trademarks of Epson America, Inc.
Canon and Laser Beam are trademarks of Canon U.S.A., Inc. Hewlett·Packard, LaserJet and LaserJet+ are trademarks of Hewlett·Packard Company. IBM is a registered trademark of
International Business Machines Corporation. NEC is a registered trademark of NEC Corporation. Okidata is a trademark of Okidata. Star is a trademark of Star Mfg. Co., Ltd. SoftStyle is a
registered trademark and Printworks, Printworks for Lasers, Printworks for Dot Matrix, Power to the Printer are trademarks of SoftStyle, Inc.
© 1985 SoftStyle, Inc.
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REVIEW: C COMPILERS

Listing 13: Register version of tne POINTER bencnmark.

#include "done"
printf("ALLOTTED = %d \ n",ptr - workarea-1);

char workarea[ALLOTTED];
register char ptr;
register int i;

#include "startup"

for (i=O; i < COUNT; + +i)
ptr = workarea;
while (ptr < (workarea + ALLOTTED))

'ptr = '
+ +ptr;

/. pointer.c

#Include "stdlo.h"

#define COUNT
#define ALLOTTED

main()
{

10000
128

tive aspects of the MDS linker
dramatically affect the ease of use
and the efficiency of both Mac C and
Softworks C as professional software
development systems. The root of the
problem is the fact that the MDS
linker has no notion of a library

In the software-development world.
a library is a special file that contains
the object code for a number of
operations commonly used by many
programs. For example. a library
might store the code for all the stan
dard C functions. A linker that knows
about such libraries can use them to
selectively pull into the final ex
ecutable file only those functions ac
tually needed by the program being
linked.

Linkers (such as the one used by
MDS) that do not have the facilities
to handle libraries must instead be
supplied object-file modules contain-

(continued)

SMARTEK 1
MEGA BYTE

SYSTEM BOARD
IBM AT COMPATIBLE
CPU MOTHER BOARD

FEATURES:
• Dual speed 8 MHz or 6 MHz CPU (80286) selectable by software

(Optional 9, 10 MHz CPU) selection with standard 6 MHz operation
• I Mega Byte standard main memory on board, 16 Mega Byte in

system in the protected vinual address mode
• Multiuser and multitasking operation
• Yinual memory and disk capability
• 2 sockets for 27256 eprom (SMT Bios will be available with a

nominal fee)
• 8 I/O expansion slots: 6 with dual 62 pin and 36 pin connectors,

2 with smgle 62 pin connectors
• Socket for 80287 Math processor
• CMOS clock and calender circuit
• On board battery backup, no external cable required
• External hardware reset capability
• Power on LED indicator
• 0 selection jumper (no headache for system configuration)
• 24 bit addressing, 16 bit data path
• 16 level interrupt capability
• 7 channel direct memory access (DMA)
• 3 programmable timers available
• Speaker/keyboard connector
• Fully assembled and tested board S995
• EASY board with all sockets and components installed except

ICs S495
• 90 days warran ty, pans and labor

OEM, YAR, Dealers and Corporate purchasing discount inquiry invited

(IBM AT are trademarks of Internationa.l Business MachJnes Corpora.tion)
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The Smanek I Mega Byte System Board has a lot of advantages over the
Faraday's A-Tease, ATI-lOOO, and IBM PC AT boards.

SMARTEK FARADAY ATI IBM

Memory I Mega byte 640k 640k 512k
(standard) (standard) (standard) (standard)

Number of ICs 129 154 130 130

Dual Clocks 6 MHz and 6 MHz only 6 MHz only 6 MHz only
8 MHz select
(9, 10 MHz opt)

Jumpers option none plenty plenty

Battery on board external on board external
(serviceable) (unserviceable)

PCB layers 4 8 4 6

EASY BOARD yes no no no
(Option)

Power on LED yes no no no

External Reset yes no no no

Lowest cost yes no no no

SMARTEK INC
2000 Wyall Dr. Suite #3, Santa Clara, CA 95054

Telex: 317994 Tel: (408) 988-4112
(408) 748-8501
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Which leading
monitor company

lets you best
display the

advantages of IBM's
new color

graphics cards?



IBM 5154Princeton HX·12E

The HX-12E gives you sharper colors, crisper char
acters ... for less eye strain and easier viewing, hour
after hour Built-in versatility also allows you to display
16 colors with the IBM Color Graphics Adapter*
automatically.

COMPARE:
Princeton IBM

HX-12E 5154

Dot pitch .28mm .31 mm

Sugg. Retail Price $785 $849

Tinted Black Matrix Tube Yes No

Warranty 1 Year 90 days

Princeton HX-12E Color Monitor
The superior choice for use with IBM's Enhanced
Graphics Adapter.*

Ideal for most computing applications, the HX-12E
offers 64 high-resolution colors and easy-to-read text.
Compare Princeton's quality to IBM's ...

In a class
When you put Princeton Graphic Systems Monitors to work
with IBM's new graphics cards, you step up to a new class of
performance. Exciting RGB color, sharp, crisp graphics and
text and Princeton's quality and reliability ...all at a great prlcel

Our full line of monitors clearly demonstrates why
Princeton Is an Industry leader In high-resolution technology.

Princeton Gra

Designed for demanding professionals who won't
settle for anything less than the finest color graphic
capabilities. Displays more than 4,000 brilliant
colors ... features an anti-reflective coated black
matrix tube for less fatigue and eye strain. You get
the sharpest graphics and text ... at a substantial
savings!

COMPARE:
Princeton IBM

SR-12P 5175

Dot pitch .26mm .31 mm(The lower, the better)

Sugg. Retail Price $999 $1295(The lower, the better toOl)

Warranty 1 Year 90 days

Princeton SR-12P Color Monitor
The first IBM compatible monitor available for the IBM
Professional Graphics Controller.*



phic Systems
above the rest

Princeton HX-9E
The first 9/1 RGB monitor to take advantage of
IBM's Enhanced Graphics Adapter. *

: C I,

-.
For more performance in less space, the
Princeton HX-9E is in a class by itself. Nobody
else-not even IBM-offers a 9/1, high-resolution
display Features 64 brilliant colors and a .28mm
dot pitch for sharp, crisp text. Can be conveniently
used with IBM's Color Graphics Adapter*

Our other monitors also give you full IBM
compatibility:
Princeton HX-9 Color Monitor-features a
built-in switch for green or amber text. Built-in
tilt-and-swivel base.
Princeton SR-12 Color Monitor-boasts twice
the vertical resolution of the IBM Color Display**
... and works with other cards such as the Sigma
Designs Color 400.
Princeton MAX-12 Amber Monochrome
Monitor-ergonomically designed to give you up
to 15 *** shades of high-resolution amber... plus
high-resolution text and graphics when used with
a monochrome card.
Princeton HX-12 Color Monitor-16 sharp, clear
colors and superb character definition make the
HX-12 the winning choice among monitor users ...

See the clearly superior Princeton Monitors at your Autho
rized Princeton Graphic Systems Dealer. For the dealer
nearest you, please call: 800-221-1490 (Extension 604),
609-683-1660 (NJ only), Telex 821402 PGS PRIN.
Princeton Graphic Systems, 601 Ewing Street, Bldg. A,
Princeton,NJ 08540.

1984 and 1985 winner of the
PC World "World Class PC Competition" I

Princeton HX·12 IBM 5153

• Or equivalents .
•• When used with the Princeton Scan Doubler.

••• When used with IBM Color Graphics Adapter or equivalent.
IBM is a registered trademark of International Business Machines Corporation.
Sigma Designs Color 400 is a registered trademark o.f Sigma Designs, Inc.

PB,INCETON'·-------------------II!!IGI!IIRAPHICSVBTEMB Inquiry 307
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REVIEW: C COMPILERS

Listing 14: Register version of the SIEVE benchmark.

}
}

USER INTERFACE
The makers of our Macintosh C com
pilers have taken two fundamentally
different approaches in the area of
the user interface. the way in which
the programmer and the develop
ment system interact. On the one

(continued)

sibility to tell the linker which object
file (or files) contains them. This
creates a dilemma. If all the standard
functions are grouped into a single
object file. life is easier for the pro
grammer. but the resulting program
size quickly balloons. If the standard
functions are broken into multiple ob
ject files. the final program size can
be reduced. but the programmer
must then be concerned with which
of these object files to include or
leave out. On top of this. when little
or no documentation is included to
tell the programmer which modules
contain which functions. the result is
a good deal of frustration.

.jsieve.cj.

#include "done"

printf(" \ n%d primes.", count);
getchar();

#include "stdio.h"

#define TRUE 1
#define FALSE 0
#define SIZE 8190

char flags[SIZE + 1] = {O};

main()
{

int iter, count, prime;
register int i,k;

#include "startup"
for (iter = 1; iter < = 10; iter + +)

count=O;
for (i=O; i< =SIZE; i+ +)

flags[i] = TRUE;
for (i=O, i< =SIZE; i+ +)

if (flags[i]) {
prime = i+i+3;
for (k = i + prime; k< = SIZE; k + = prime)

flags[k] = FALSE;
count + +;

ing all the functions needed by the
program. But such a linker cannot
select which portions of a given
module are needed and which are
not. Rather, the entire object file must
be included in the executable pro
gram. thus needlessly increasing the
program size.

In addition to causing larger pro
gram sizes. the omission of library
facilities in a linker usually com
plicates life for the programmer in
another way. Linkers that know about
libraries are usually smart enough to
know about one or more standard
libraries. For example. such a linker
may know the name of a library con
taining all the standard C functions.
Anytime a C program uses one of
these functions. the linker automati
cally goes to that library to find the
code that performs the requested
function.

Since the MDS linker knows nothing
about standard libraries of functions.
it becomes the programmer's respon-
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Qty.5 $99

$145
.. Parallel Port • Memorv E~panSlon

.. Game Port .. Clock Calendar

.. SoitwiHe .. Serial Port

Standard MFC
Multifunction Card

W/384K

360 K

$119

360K FlOppy Drive
for the ~ : :~~~@ AT 1M

$399

$549

:;:-:-:===®---- - ---- - ------_.---_.-
PC's&AT's

Call For Current Prices...

srANI:WOE=
BRAND PRODUCTS

All Standard Products
Have A 2 Year Warranty'

$475
$629

Total Power Protection'
• 13lackout<; • Surges
• InlPrruptlon, • Spikf'S
• Brownout.. • FMI/RFI NOI'if'

EPSON@
Ul3:ml

Number one.
And built like it.

$229 FX185 ... $499 .
$379 LQ1500 ..$929
$25 W/Parallellnterface

$695
30MB

Minuteman 250
2 r,() w,ll t, output
pO\\'t'r (clpilhilitv

Minuteman 500
S()()IV,ltt'output
pow,'" "p"hilty

W128K .... $399

Printer Cable

LX80.

FX85.

$99

Half Height
Double Sided

$495
20MB

ASf SixPakPlus
w/384K

$249

TEAC
558

Complete Hard Disk Kits
for the IBM PCTM

,.,. Reliable ,.,. Full Instructions ,.,.1 Year Warranty

10MB Hard Disk Kit ..
CDmPAQ' 20M d' k .B Har DIS Kit.

AST Advantage!

$395
10MB

Memory
64K ChipSet
9 chips per set,
1 Yr. Warranty $5
Minimum Order 2 Sets ..

256K Chip Set
9chipsperset, $39
1 Yr. Warranty ....

CORPORATE AND INSTITUTIONAL ACCOUNTS
Our national accounts division is dedicated to providin~ the prompt professional service required to keep your business running smoothly.
We accept P,D.'s on a Net Terms basis, (minimum purchase of 550) offer same day shippin~, free fully insured UPS ground shipment. We
offer full·time technical staff 10 ,1Oswer any questions that might arise and to make fast repairs if neceded. Call our national accounts staff
foday. We Make Your Job Easier ...

OUR POLICY
We accept Masterc.Hd & Visa (with no Surcharge!), money orders, certified cheds, personal checks ( allow 10 days for processing), COD
(minimum purchase of 550), Company/Institutional P.D.'s and wire transfers. We do not charge your card until we ship. We pay shipping
(UPS Rround, fully insured) on ord{'rs delivered in continental U.S.A.
Add 6 1/8 sales tax if Texas resident. Prices are subject to change. All equipment carries a new factory warranty. Any return item must be
accomptlnied by a relurn authorization numb{'r,

PC
SOURCe
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Call Toll Free (800) 626-4027 WithinTexas(512)331-6700
10904 Marble Road Austin, TX 78750
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P.D.Q_ CABLES

3021 PURDUE ROAD
DAYT~, OH I 0 45420

No higher- qua.l i'ty
co~puter ca.bles on
the ma.rKet: toda.y!!

REVIEW: C COMPILERS

hand. we find Mac C Megamax C
and Softworks C offering the Macin
tosh's visually oriented user interface.
On the other hand. Aztec C and
Hippo-C create a more traditional pro
gramming environment oriented
almost exclusively to receiving com
mands via the keyboard and respond
ing with text on the display.

I am in general a strong supporter
of the Mac's user interface. It can
create a friendly and intuitive environ
ment for users to interact with appli
cation programs. This greatly reduces
the time required to learn new appli
cations and reduces the difficulties of
moving from one application to
another.

For both practical and philosophical
reasons. however. I contend that cer
tain computer applications do not
lend themselves well to the Mac user
interface. Although time and space do
not permit me to fully support this. it
is my conviction that software devel
opment is just such an application. As
long as the traditional command-line
environment gives the developer full
access to create applications that sup
port the Macintosh environment. it is
a potentially more powerful develop
ment environment as compared to
the Macintosh environment. (Note: I
say "potentially" because the quality
of a given implementation of a
command-line environment may be
quite poor. This is demonstrated by
Hippo-Cs HOS environment.)

The UNIX-like environment of Aztec
C gives it an edge over the three com
pilers based on the Mac environment.
Those C compilers using the Macin
tosh environment are less flexible and
more frustrating in the development
cycle than Aztec Cs more traditional
U IX-like command-line environment.
A few examples of the features that
greatly assist the programmer in
Aztec Cs command-line environment
but which do not fit readily into the
Mac icon-oriented environment in
clude cat. which lets you quickly scan
the contents of a text file without
entering a text editor: use of global
* and? characters (to do such things
as selectively get directory listings of

(continued)
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For all 24 or 28 pin devlces-2 at a time
90 DAV WARRANTEE SHIPPING & HANDLING

DEALERS WELCOME Al R~~I~ENTS
ADD 6°10 TAX

WALLING Co.

CALL
<513)254-8755

4401 S. JUNIPER. TEMPE. AZ 85282. (602) 838-1277

IF THERE IS A CABLE
NEEDED, P_D.Q_ CAN

CONSTRUCT AND
GUARANTEE IT!

METALIZED HOODS
FULLY SHIELDED
POSITIVE STRAIN

RELIEF
100% GUARANTEED

6' IBM PARALLEL CENTR~I CS------sI 7.00
6' IBM SERIAL PRINTER CABLE-----S17.00
6' IBM SERIAL FOR MODEH---------SI7.00
6' STRAIGHT PARALLEL CENTR~ICS-SIB.OO
6' RS232C-----------------------SI7.00

MODEL IQ·160 FROM DIGITAL MEDIA

POWERFUL AND INTElLIGENT, FIRST TRULY
PORTABLE UNIVERSAL PROGRAMMER

Erases Most Eproms
in 3 Minutes

Dlgncl "-4ecllo Inc ·311& GIl)fQltor Av-'lU•• COlfa Mno' CA 92b26 • USA
(114)7$11373
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• 005 Rle Access
CP/M-80
IBM PC DOS

• Language Interlaces
C Pascal
PUM Fortran

AMX fo,8080 $ 800 US
8086 950
6809 950
68000 1600

Manua1tsoe<:oty p<ocUsor} 75

Vfeature
for IBM AT. Xl and compatibles

supports BIG disks
secures disk data.

BASF Diskettes at compe
titive price. Call TOLL FREE
(800) 235-4137 for prices and
Information. Visa and Master
Card accepted.

Golden Bow Systems

Vfeature operates with AT- and XT-compatibkl
hard disk controllers.

$80.00
Add $3 lor .flIppIngl,,,.11""
CMtorl'Urltldentsadd
6\'_'IU

OpliOns

• Resource Manager
• BuNer Manager
• Integer Math Library

• No royalties
• Source code Included
• Fault free operation
• Ideal for process control
• TIming control provided
• Low Interrupt overtlead
• Inter-task messages

Real-Time Multitasking Executive

~l: KADAK Products Ltd. i:~e~ ~~:'5~~~~
~r= 206-1847 W Broadway. Vancouver, Be, Canada V6J lY5
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Have you ever lost data from a modem because
you forgot to turn a switch? Now you can be

Data Alert from DATAS SPEC

This device will sound an audible "beep" (for
about 15 seconds) and light a red L.ED. (which
stays lit until reset) whenever data is being
transmitted through an RS232 line. The Incoming
Data Alert monitors pin 3 and can used betweens
modems and computers and terminals.

[])[]JU[]J c3[]J[](1"
FROM ALLIANCE RESEARCH CORPORATION
20120 Plummer Street
Chatsworth, CA 91311 • 1-818-993-1202

Apple IIc
Serial to
Parallel
Printer
Interface

[])[]Ju[]J c3[]J[](1®
FROM ALLIANCE RESEARCH CORPORATION
20120 Plummer Street
Chatsworth, CA 91311 • 1-818-993-1202

Get ail the outstanding features of DATA SPEC's
RS232 25 Pin Data Switch Boxes and more with
the ABL-25LE. This lUXUry edition data switch
box features 7 L.ED. indicators (TD, RD, RTS,
CTS, DSR, DTR & CD) and gold plated pins.

Ask for the 25 Pin L.ED. Data Switch Box at your
nearest authorized DATA SPEC" dealer.

[])[]Ju[]J c3[]J[](1@
FROM ALliANCE RESEARCH CORPORATION
20120 Plummer Street
Chatsworth, CA 91311 • 1-818-993-1202

The Printer Jack ™ is a device that will enable you
to use the Apple llc, which is not equipped with a
parallel port, with any standard parallel printer. The
Printer Jack can also be used with other computers
with an optional cable.
The Printer Jack set, Model A1250 includes: a CPU
unit (the big box), a 9V power supply and a 5 pin to a
5 pin cable.

These switch boxes also have gold plated pins and
have all 36 pins switched. The 36 pin boxes are
available in these configurations: AB-36 and
ABC-36.

Quality features, outstanding durability and
affordable prices! Ask for the 36 Pin Data Switches
at your nearest authorized DATA SPEce dealer.

[])[]JU[]J c3[]J[](1@
FROM ALLIANCE RESEARCH CORPORATION
20120 Plummer Street
Chatsworth, CA 91311 • 1-818-993-1202

the thumb wheel screw heads and the cable is
securely screwed into position.! No cable looks or
works quite like this. DATA SPEC cable assemblies
not only visually enhance your computer equipment,
but provide superior quality inside and out.

FEATURES:
• Gold Plated Pins
• Positive Strain Relief
• Full Shielding (Exceeds F.C.C. EMI/RFI

Emission Requirements)
• Large Convenient Thumbscrews (No

More Screwdrivers Needed!)
• Exclusive PD.T. Uunderhood for

Maximum Integrity
• Lifetime Warranty

DATA SPEC" makes cable assemblies to fit any of
your interface needs: RS232, Parallel (Centronics),
Printers, Modems, Disk Drives, and monitors. For your
IBM, Apple, AT&T and other popular PC's. Ask for
DATA SPEC" cables at your nearest authorized
DATA SPEC" dealer.

[])[]Ju[]J c3[]J[](1®
I
~~§I FROM ALLIANCE RESEARCH CORPORATION

20120 Plummer Street
Chatsworth, CA 91311 • 1-818-993-1202

This miniature RS232 tester is designed to

l
iiil monitor RS232 lines. This tester is very useful in

diagnosing RS232 communication problems.

There are 7 different colored LEO indicator lights
to monitor the following functions: Receive Data
(RD), Clear To Send (CTS), Data Terminal Ready
(DTR), Request To Transmit Data (TD), Request
To Send Data (RTS), Data Set Ready (DSR), and
Carrier Detect (CD). Ask for the RS232 Mini Tester
at your nearest authorized DATA SPEC dealer.

FROM ALLIANCE RESEARCH CORPORATION

20120 Plummer Street
Chatsworth, CA 91311 • 1-818-993-1202

All RS232 25 pin switch boxes are available in
these configurations: AB-25, ABC-25 and ABX-25
(Cross Matrix, allows the use of 2 computers and
2 peripherals). Can be switched with IBM PC
paralell port, compatibles too!
It's about time you benefit from high performance at
affordable prices? Ask for the 25 Pin Data Switches I~~~I
at your nearest authorized DATA SPEC dealer.

FROM ALLIANCE RESEARCH CORPORATION
20120 Plummer Street
Chatsworth, CA 91311 • 1-818-993-1202

IBM, Apple and AT&T are registered trademarks respectively of International Business Machines Corp., Apple Computer Inc. and AT&T Information Systems.-

Power Spikes can occur anywhere! Even in
RS232 lines! Stop power spikes with the NEW
RS232 Surge Protector from DATA SPEC

The RS232 Surge Protector will eliminate power
spikes and surges generated by static discharges
from damaging computers and peripherals.
Comes with a Female 0825 on one end and a
DB Male on the other end with gold plated pins.
All 25 pins are wired through. Ask for the RS232
Surge Protector at your nearest authorized
DATA SPEC dealer.

§ Inquiry III for End-Users. Inquiry 112 for DEALERS ONLY.



certain categories of files): redirection
of standard input and output: use of
files or devices as the source or
destination of such redirection; and
specification of compile-time. assem
bly-time. or link-time options when
such an operation is invoked.

MACINTOSH PROGRAMMING
ISSUES
Any development system designed to
create Macintosh applications must
address many Mac-specific issues. Un
fortunately. space does not permit me
to look at either the range or the
detail of all these issues for each of
our five compilers. However. I'll brief
ly cover a few of these issues as they
relate to the compilers in our group.

Interface to ROM Toolbox: The real
power in the Macintosh is due more
to the hundreds of functions em
bedded within its ROM Toolbox than
to any other single attribute. Thus. the

REVIEW: C COMPILERS

scope and method of access into this
Toolbox provided for by a compiler
is of utmost interest to Macintosh pro
grammers.

The ROM Toolbox was designed to
be accessed directly by Apple's Lisa
based Pascal compiler. This creates a
couple of problems for a standard (
compiler. However. due to differences
between ( and Pascal. any ( compiler
must provide some mechanism for
assisting the ( programmer in using
the ROM Toolbox.

Our five compilers take two different
strategies to provide a smooth inter
face to the ROM Toolbox. One
method is to have the compiler pro
duce standard ( programs and then
set up special glue routines to tie the
( programs into the ROM Toolbox.
One glue routine is set up for each
Toolbox function. When the compiler
spots a Toolbox function call in the (
source. it sets up a call to the glue

routine associated with that Toolbox
function. The glue routine is respon
sible for coping with any differences
between the ( calling program and
the ROM Toolbox function. An alter
native solution to this problem is to
embed in the ( compiler the knowl
edge of what the ROM Toolbox needs
for each routine. Rather than use a
special glue routine. the compiler can
issue code that directly calls the ROM
routines in the required manner.
Direct interfacing maximizes the per
formance of ( programs that use the
ROM lbolbox. while glue routines can
seriously impair the execution speed
of such programs. However. glue rou
tines are easier for a compiler creator
to implement. and they keep the com
piler "pure" by not making it do any
thing not (-like.

Parameter Passing: One difference be
tween the way ( and Pascal programs

(continued)

THE VISUAL SHELL FOR DOS

File Manager Directory Manager
File Encryption/Decryption

Applications Manager Systems Log
Full Featured Text Editor

LOTUS-style menus. Context-sensitive help screens throughout.

Lightning fast-100% Assembly Language-Uses only 8K when running
other programs! Kill function provides security from unauthorized file
recovery. True moves from one subdirectory to another! Have several
subdirectories open at once! Run any program from within the shell
including interpreted BASIC. Systems integrators and MIS managers rave
over the ability to create their own help screens and to "lock-in"the inexperi
enced user to the applications menu with only 2 keystrokes!

Evaluation copies available to dealers and corporate accounts.
Site Licensing available.

In use at NASA, Motorola, Tracor, E. I. DuPont, IBM, General Electric

Introductory price
plus $5,00 shipping

LOTUS is the registered trademark of LOTUS Development Corporation

326 BY T E • NOVEMBER 1985

WESTLAKE DATA CORPORATION
P.O. Box 1711, Austin, TX 78767

7-Day, 24-Hour Order Line:
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VISA & Me Accepted
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megabyte hard disk with 18 msec
of average access speed.

Reliability

Compatibility .

We offer you a choice between
iron oxide and plated media
the stuff that covers the hard
disk and gives it its magnetic
properties. hon oxide is,-well
it's rust. If you inadvertently
joust your disk, you may cause
the low flying head to dig out
some iron oxide. A little rust
flake can ruin your whole day.
Plated media is more resistant to
damage, and if it happens, less
data IS lost.

. We offer both types of hard
disks. The iron oxide is older

More than 32 Me~abytes

You can operate with more than
32 megabytes (the limit of DOS)
through the use of "device driv
ers." Express Systems can supply
you with device drivers for our
hard disks for over 32 megabytes
formatted. But, if you don't have
individual files, or databases that
are large. you might want to con
sider one of our controllers that
can divide our 65 megabyate
(formatted) hard disk into two
equal volumes of 32 megabytes
each.

To be sure that your hard disk is
100 percent compatible with the
IBM XT you don't need to buy
the same hard di k that's in the
XT. You can't even be sure what
brand hard disk it is because
IBM, like Express Systems, goes
mto the marketplace and buys
hard disks from several vendors.
However, they buy their XT
hard disk controller from only
one vendor-the same one we
do.

You can buy the IBM XT con
troller from IBM for $495 or you
can buy from us, the functional
equivalent, manufactured by the
same company that makes it for
IBM for only $195. Is it the ex
actly identical IBM XT control
ler? No. it's better. First, it takes
less power, and secondly. it can
control from 5 to 32 mega
bytes-the IBM controller can
work with only 10 megabytes. It
IS 100 percent IBM XT compati
ble, and 100 percent is 100 per
cent. If you want to save a slot,
we carry a version that lets you
operate two hard disks and two
floppy disk drives.

11111111111111111

Average Access Time
As you might suspect, some hard
disks are faster than others in
their ability to move from one
track of data to another. The
time it takes the hard disk to
move one-half way between the
beginning of the disk to the end
is called the "average access
time."

The first generation of 10 meg
abyte hard disks had average ac
cess times of 80-85 milliseconds
(msec). But computer user love
speed, and guess what-the av
erage access time for the new 20
megabyte hard disk in the IBM
AT is only 40 msec. (We sell an
AT equivalent with only 30 msec
access time!) ,

There are some legitimate rea
sons for the shorter access time.
It's particularly helpful when
there are multiple users on the
same hard disk. It's also impor
tant when running a compiler.
But remember, before you get
too wrapped up in the access
speed, there's always that ST 506
interface which won't let data
transfer from the hard disk to the
computer any faster than 5 me
gabits/second. We've bypassed
that choke hole, too.lf you want
the functional equivalent of a
Ferrari with a turbocharger, or
der our 10 Mbit per second 100

We even include a program
that will give you continuous
comments on the status of your
hard disk. No more waiting for
that catastrophic failure.

I We do what DOS can't
We believe the problem is so
bad, we use a software program
that performs a powerful test of
your disk drive on all of the IBM
or IBM compatible computers
pes, XTs, and ATs. Our format
takes hours to analyze the disk.
But when we finish, you know
that the bad tracks are really
mapped out so you won't write
good data that will disappear
into a black hole. We even send
you a printed statement of our
test results.

Our software allows you to
type in the bad track locations
from the list supplied by the
manufacturers, so you'll never
write good data to them-even
if DOS didn't identify them as
bad. The software even lets you
save the location of these bad
sections to a file, so that you can
reformat your disk without
spending hours retesting.

t~is is an unnecessary duplica
tion of what DOS does for you,
let me explam the disk facts of
life.

If DOS did what you may
think it is supposed to do when
you format the disk, DOS would
map around these bad areas.
Unfortunately, DOS doesn't do
this.

DOS 2.0 and 2.1 can't enter
the bad tracks. DOS 3.0 can, but
only on the IBM AT. Unfortu
nately, as the press has so well
documentated, the AT's hard
di k develops bad tracks later
on.

DOS Doesn't ()o It

Best Drives Available

In case you're thinking that all
.".-":::"-_-L.":"'--"':""""';"";"":':':':'::'::':::

First. we buy the best drives
available. Sounds trite, doesn't
it? I mean, a drive's a drive
right? Hardly. You should see
some of the junk we get in our
labs. Some have such high fail
ure rates that we even ques
tioned our own $10,000 hard disk.
tester. But when we tested other
manufacturers' drives we were
assured that our equipment was
fine, which just confirmed that
the bad hard disks were not only
bad-they were real bad.

But that's just the weeding out
process. We then take each drive
that we've put through our tester
and test it again with the control
ler you've requested. We call this
a "tested pair."

How can we offer this fantastic
price? Simple. We buy in such
volume that even the most ava
ricious hard disk businessmen
under tand they have to give us
the best price possible. We could
pocket the difference, but we
don't.

Instead, we put the extra
profit into our testing facilities.
That' why Xerox guarantees our
$395 10 megabyte hard disk for
one year.

Xerox knows, as our cus
tomers know, that we have an
exten ive testing program. Here
is what we contribute toward giv
mg you the maximum hard disk
performance.

r
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IBM- is a registered trademark of the International Business Machines COIjlOt'ation. Express Systems, and Express Certified 555 are trademarks of Express Systems, Inc.



AT

$35.00

$ 995
$1'-

f =

$75."
$l25.

How to order
Pick up the telephone and callI
800-341-7549, to order. We ac
cept Master Card, VISA, Amer
ican Express and Diners Club.
Or send a cashier's check or

~'
money order (We'll take a
check, but you'll have to wait for
itto clear) and tell us if you want
one of our recommended config
urations or you want to mix and
match yourself. Corporations
with a DUNS number may send
purchase orders for quantities
over five.

Call ToD Free 1·800·341·7549 Ext. 1400
In Illinois caD (312) 882·7733 Ext. 1400
Express Systems, Inc., L254 Remington, Schaumburg. IL 60195

Inquiry 153

More questions'!
Because we spend so much at
tention on the front end with en
suring that our disks will arrive
in working order, we have a cus
tomer service department that,
unlike many of our competitors,
has little to do. When you need
us, you won't get a constant busy
signal.

Call our friendly, knowledga
ble customer service staff to get
answers to your questions-be
fore or after the sale. Our peo
ple, who know the PC, can talk
you through the sticky parts, and
they'll respond to you quickly.
Just caU us.

Complete Hard Disk Kits

FJrnatted Plated =:- r-'8r PCorPC/XT ATt.lB Helght Media AllIe

10 'h no 85 msec 5 Mbits/s $ 395 $ N/A
10 'h yes 85 msec 5 Mbits/s $ 495 S N/A
21 V2 yes 85msec 5 Mbitsls $ '795 $ 59S
21 Full no JOmsec 5 Mbitsis $ 1,535 S 1,340
32 'h yes 85 msec 5 Mbit Is $ 995 $ '795
32 Full no JOmsec 5 Mbitsls $ 1,775 $ 1,5'75
6S FuU no JOmsec 5 Mbits/s $~ z,m
100 Full yes 18msec 10 Mbits/s $ 4,995 $ 4,.
RelllOvabie Hard Disk
10 V2 no 90msec 5 Mbits/s S 1,095 N/A

1llpe Systems ....Subsystems ~.. PC or PC/XT
FormalIlI4 Sllnge CIpMIty H8ighI AllIe (k/88C)

60 Mbytes 'h 88
60 Mbytes Subsystem 88

~==~~=:Subsyste;n i1
CoDtroIIers
AU ofour hard disk and tape contro~rsare available separately: Please call for prices.
SellsysteBl CItas8is
Any of our disk or tape units are available in an external subsystem for an additionaf
$2SO.oo. You can mix & match any of .our 'h high hard dis~ or tape drives together or
add any single full height hard disk.

"'C8I1ridps&press Certified 555 foot 310 Hci 14·1nch Data Cartridge
Pfter s.ppry
130 Watt Power supply
ISO Watt Power supply

·with tile purchase of any drive

Comes complete

anything goes wrong with your
tape or disk drive or hard disk,
send it back in the box it came in.
However, we have found that we
can usually solve the problem
over the phone. So call first for a
return authorization number be
cause we can't accept any returns
without it.

All Express Systems products
come complete with the appro
priate software, tape and/or hard
disk controllers, and cables
where required. Hard disks are
formatted and tested with the PC
DOS of your choice. All drive
sizes are formatted capacities.

If your application requires a
stacking kit, power splitter ca
bles, daisy chain cable, or some
other variation, we'll supply
these items at a nominal char~e.

We even ship our hard disks With
Command Assist TM an on- line
DOS-like manual to give you
help with your DOS commands.

Sears
Honeywell
MIT
RCA
Lockheed
Sperry

Warranty

Our Customers

Easy to Install

Some folks just never feel com
fortable buying mail order. They'
forget that Sears began as a mail
order house or that IBM is now
into mail order. But, if it helps,
here is a portia/list of customers
who have felt comfortable to buy
from us.
IBM
American Express
U.S. Army
AT&T (Bell Labs)
Bausch & Lomb
Xerox

technology. and quite frankly,
manufacturers understand it bet
ter. Their better understanding,
combined with some of the spe
cial head locking mechanisms,
gives us peace of mind when we
sell you one.

Power
Hard disks consume power. Our
small, half-high hard disks con
sume so little power that you can
use them with your existing IBM
PC power supply. If you plan to
use lots of slots, you'll want to
increase your power supply to be
safe. We offer the same amount
of power for your PC that comes
in the XT.

We offer you a one year war
ranty on our hard disks-the
same as IBM on the AT and 90
days on the tape drives. (It's all
the manufacturer gives us.) If

If you're like most of us, raised
on the boob tube rather than the
Great Books, you'd rather see
the movie than read the book.
Well, now you can choose to
read our installation manual or
for only $9.95 more, you can get
a VHS or Beta video cassette
showing the simple steps for in
stallation.

Commend AssIst is a trademark 01 MIcro Design IntemaJIonaI

d



REVIEW: C COMPILERS

100% By leading American
Error· BULK Media Manufacturer
Free one 01 the top 2

(continued)

A C string is a string of characters
followed by a zero (null) byte. This
means that there cannot be a charac
ter represented by the value 0, but it
does not limit the ultimate size of the
string. Since the Mac ROM routines
were written for use by Pascal. any of
these routines that work with charac
ter strings expect the strings to be in
normal Pascal format.

The situation requires that any C
string be converted to its Pascal
equivalent before being used as a
parameter to a ROM Toolbox routine.
Likewise, any string converted to
Pascal form or created by one of the
Toolbox routines must be changed
back into a C string before being used
by a standard C function.

Hippo-C and Megamax C glue rou
tines provide for completely auto
matic string conversions. This
eliminates the problem of a program
mer neglecting to do the necessary
string conversions. However. it does
mean that such conversions will oc
cur every time Toolbox routines that
use strings are invoked.

On the other hand, Aztec C. Mac C.
and Softworks C give the programmer
the responsibility of doing conver
sions. This allows the programmer to
determine when the conversions are
absolutely necessary. For example,
there may be many times when a
string can initially be converted from
C to Pascal form, left in Pascal form
for use by Toolbox calls, and be con
verted back to a C string only when
the resulting string is to be printed out
with a standard C function. The com
pilers that take this route provide ef
ficient string-conversion routines that
the programmer can use when
needed.

I prefer having the opportunity to
make my programs as efficient as pos
sible, so I will gladly take the added
burden of deciding when string con
versions are necessary rather than
have my compiler do this for me. The
thing I like most about C as compared
with Pascal is the way C offers added
flexibility at the cost of providing less
"dummy protection" against my
potential mistakes.

be In Pascal format.

routines using

do things is in the order in which they
pass parameters to procedures or
functions. While both C and Pascal
generally use the system stack to pass
such parameters (except for Mac C.
which passes parameters via regis
ters), Pascal usually pushes the pa
rameters onto the stack in order from
left to right. C works through its list
of parameters from right to left. For
functions that have either no param
eters or only a single parameter, this
does not create a problem. However.
for multiparameter routines, the list of
parameters for C is in reverse order
when compared to its Pascal equiva
lent.

Consequently, when a C program
calls a ROM lbolbox function that ex
pects multiple parameters in Pascal
order. something must be done. The
compilers that use glue routines, in
cluding Softworks C. Hippo-C. and
Megamax C. rely on these glue rou
tines to actually alter the order of the
parameters on the stack as a program
executes. Aztec C and Mac C. which
offer direct interfaces to the Toolbox,
change the output of the compiler so
that the parameters for Toolbox func
tion calls are initially placed on the
stack in the appropriate order.

Strings: Another difference between
C functions and the Pascal-oriented
ROM Toolbox procedures and func
tions has to do with how Pascal and
C define text strings. Pascal expects
a string of characters to begin with a
single byte that contains a count of
the number of characters within the
string, followed by the characters of
the string itself. Consequently, a
Pascal string is limited to 255 charac
ters.

expect the strings to

character strings

The ROM Toolbox

LIFETIME WARRANTY
SS-DD OS-DO

65C 5'/,' g~:~~ BXS 75C

5208 • 3-5"_ 5254

High Density for IBM PC-AT DS-HD 5224

LIFETIME WARRANTY
SS-DD OS-DO

55C N~'~I:~:~/~~~Is 65C
PRINTER RIBBONS OISK STORAGE

Epson MX 70/80 S2.68 Amaray Med,a Mate
Epson MX· tOO. . ... S4.06 50. S8.75
Ok,dala 80.82.83.92.93 S1.36 Disk Minder 11·75. S9.75
Okldala 84 S2.95 Micro Disk Mlnder-36 S7.75

PRICE PROMISE: We will better any lower
delivered price on the same products and quantities
advertised nationally.
TERMS: FREE USE OF VISA AND MASTERCARD
American Express also accepted Shipping: Add $300 "
per 100 diskettes or fraction thereof Other items add ()
$3.00 for disk storage or headcleanlng kit or dozen 0

~~~~~~~I~~SC.~~~ o;2~~~I:·~~a2co7~;e8 f~oe~ r30~g~~~~ ~
resIdents add 53/4% sales tax MInimum order $30.00 i

TOLL FREE OROER LINE: ~

1-800-233-2477 ~.
INFORMATION ANO INQUIRIES: ~

1.801 .942.671 7 t/1

LIFETIME WARRANTY
SS-DD OS-DO

79C-15b~gJls-89C
5~O_ 3-5"QTY _5275

, . 5 BOXES

Factory fresh in boxes of 10 with Tyvek
sleeves, user 10 labels, write-protect tabs
and reinforced hub ring.

5'/.' QTY.
5 BOXES

51 84* .. 96TPI- 5228*
5225* _ 3-5"/135 TPI_ 5329*

High Density for IBM PC-AT /oS-Ho 5313
*

3M Headcleaning Kit $595 *
3M Data Cartridges IDC-1DDDJ $1()6°*
DC-300XLP $1737*
DC-600A.. . $1860*
·Price after S2.00 per box cashback direct from 3M.

; I

TIMELESS WARRANTY
SS-DD OS-DO

*70C Color Bulk 9OC*
QTY.100

*89C Color Boxed Sl09
QTY 100

*99C Color Bulk 96 TPI 5119**
-- QTY.100 -

5213**IBM PC-AT Compatible Color Bulk OS-HD

100.'. error-free beyond 75.'. clipping
level. Available in 13 useful assorted colors.
• Color Bulk w/Tyvek sleeves add 6~. Label Kits 2~

·Pre-packaged In Plastic Library Case/12. A
54.95 value case for 20et/disk extra... •
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Feel right at home with the stock market.
Now you can use your personal computer and

modem to help make investment decisions with
confidence. Right in your own home.

Dow Jones News/Retrieval® is the surprisingly
affordable, online financial news resource with ex
clusive electronic access to The Wall Street Journal.
The combination of News/Retrieval and Dow JonesTM

Software makes personal investment decisions
easier by giving you a clear, organized picture of
the facts.

Use News/Retrieval to check on your stocks or
read up on companies and industries that interest
you. Get tomorrow's business news today-90
seconds after it appears on the Dow Jones News
Service® (the broadtape). See what impact govern
ment or world news is having on the marketplace.

Measure stock performance-past and present-with
Dow Jones Quotes. And to round out the picture,
review economic and earnings forecasts or SEC,
Merrill Lynch and Standard & Poor's reports. It's all
here in one place.

Then use Dow Jones Software to display trends,
organize your portfolio and give you the entire picture
in clear graphics.

After you've checked your investments, the whole
family can use News/Retrieval to get hot sports news,
shop at home, look up articles in the encyclopedia
and much, much more.

For more information on how Dow Jones
News/Retrieval can help you feel at home with the
stock market, call 800-345-8500 Ext. 144*.

DowJones News/Retrieval & Software
Keeping you a step ahead Inquiry 137

'Alaska, Hawaii and foreign, call 1-215-789-7008 Ext. 144.

© 1985 Dow Jones & Company. Inc. All rights reserved. Dow Jones News/RetrievaJ and Dow Jones News Service are registered service rnarl<s of Dow Jones & Company. Inc.
Dow Jones is, a trademark of Dow Jones & Company. Inc.
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REVIEW: C COMPILERS

vice versa. Megamax's support of
floating-point operations and register
variables, combined with its easy-to
use intelligent linker and its com
paratively low price. just offsets Mac
Cs abundance of extra support func
tions and sample programs, source
code, support of a full-fledged assem
bler. and inclusion of assembly-level
debuggers.

Softworks C comes in fourth place.
It offers a full C development system
with a lot of potential. despite the
documentation's determination to
hide it. The weak link of the MDS
linker hurts Softworks C. I do hold out
some hope for this compiler. If its
creators will come out with real and
useful documentation and fix up the
loose ends in the system. Softworks
C will be up there fighting with Mac
C and Megamax C.

Hippo-C pulls up the rear. The
severely limited Hippo Operating Sys
tem creates an unfriendly environ
ment for professional software devel
opment. The compiler. assembler.
and linker are inherently inflexible.
The assembler is outclassed by the
full-featured assemblers in Aztec C
and the Apple MDS used by Mac C
and Softworks C. All in all. Hippo-C
just does not offer the sort of power
required by professional software de
velopers, nor does it provide for the
needs of nonprofessional C pro
grammers.

It is important to note that the com
pilers I've reviewed are surely not the
last word in C development systems
for the Macintosh. All the manufac
turers of these compilers are working
at improving their systems to better
provide for the needs of their users.
While I was working on this article, up
dates came through on everyone of
the five compilers. Many of the
changes found in these updates were
impressive, forcing me to step back
and remove criticisms I had leveled
against the earlier versions.

By the time this article is printed,
entirely new compilers are bound to
be offered. The exciting part is that
the ultimate winners will be those of
us who want to create C programs
with and for the Macintosh. _

Call HanZon today for
your nearest dealer:
(206) 487-1717.

SEE US AT COMDEX
BOOTH #M-2-11

straightforward in the other four
systems.

CONCWSIONS
Which compiler is best? Of the five
compilers in the group, I am most im
pressed with Aztec C. It won or tied
for first in almost every test or com
parison. Among other things, I like its
flexible UNIX-like shell environment.
its extensive documentation, and its
numerous and powerful development
tools. My only significant criticism of
Aztec C is that it's copy-protected. The
only people to whom I would recom
mend any of the other compilers over
Aztec C are those allergic to the UNIX
environment.

Mac C and Megamax C tie for sec
ond place. Each has many strengths
and some weaknesses. The interesting
thing is how much these two com
pilers complement each other. One's
strength is the other's weakness and

Suggested Retail Price: $385 - 64K Buffer
$59 - 64K Expansion Module

HANZON DATA INC. -18732 142nd Ave NE - Woodinville. WA 98072

Segmentation: The maximum program
block size that the Macintosh can
work with is 32K bytes. However,
through a group of ROM lbolbox rou
tines collectively known as the Seg
ment wader. a programmer can
divide large programs (those larger
than 32 K bytes) into multiple seg
ments. The Segment wader routines
then can be used to bring appropriate
program segments into whatever
memory space is available as the seg
ments are needed. This allows for
very large and complex programs to
run even when RAM space is limited.

Obviously, segmentation is impor
tant to Mac applications developers,
so the support of segmentation by
serious software-development sys
tems is required. Of the five compilers
in our group, Hippo-C is the only one
that does not offer direct support of
Macintosh segmentation. The use of
the Mac's Segment wader is quite

-
Your waiting is over with the Universal Data Buffer - it frees your computer in
seconds while it handles the printing of your file.

And the Universal Data
Buffer from HanZon is
smarter than the average
buffer. For one thing it has
two input~ne serial and
one parallel, and two out
put~ne serial and one
parallel. Since all the ports - 
are active, it means the Universal Data Buffer can interface between serial and
parallel devices - even at different speeds and protocols. All that is a bonus to

its standard function - as a 64K buffer
expandable to 256K. The buffer also

has operator controls for
selecting additional copies,

and pausing.

Brainy Buffer.
Do you press print and wait? And wait? And wait?
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We covered up the name of the
printer so as not to embarrass
the manufacturer.

We guarantee that you'll never find a
bargain as sensational as the letter
quality daisy wheel printer you see
in this advertisement.

these units in tremendous quantities without the
high markups that many stores must have to
make a profit. And we can do this on a mass
market national scale. Since many manufac
turers know this and know that we could quickly
move tremendous amounts of merchandise
without upsetting many olthe retailers(because
we keep the name of the manufacturer con
fidential) they are willing to let us buy their pro
duct direct, often at foreign, export prices.

We'll be happy to supply companies with
several printers for their computer departments
to upgrade their printing speed and quality.
There is no limit to the number you can order
although we only have a few thousand available
so we reserve the right to return your order
should we run out.

ACT QUICKLY
There are bargains available that are indeed

too good to be true and often end up to be much
less than you expected. But here's an exam
ple that is not only too gOOd to be true but that
we guarantee you'll find better than you' ex
pected. Order one at no obligation, today.

Simply send your check or money order us
ing the order numbers shown in parentheses
(IL residents add 7% sales tax) plus $25 for
postage and handling for each printer ordered.
Credit card buyers'call toll-free number below.
Send your order to: JS&A Special Printer
Bargain Offer at the address below.
Printer (6087) $499
Tractor Feed (6084) 189
Sheet Feeder (6088) . . 239
3-Pack Ribbons (6089) 15
Daisy Wheels: (List supplied with unit)
Cables/Interfaces (includes everything you
need to connect to your computer:
IBM & Compatibles (25 pin) (6076) 39
Apple II + /e (6099) 69
Apple lie (7011) 69
Commodore VIC-20 C-64 &C-128 (7002) 69
Atari 400/600/600XLl800/800XL (7003) .69
Visual 1050 (7004) 39
All Other Computers with Standard Parallel
Printer Port (36 Pin) (7009) .... .39

PRODUCTS
THAT

'----®-- TH IN\(®
One JS&A Plaza, Dept . BY

Northbrook, IL 60062 (312) 564-7000
ORDERS ONLY: 800 228-5000

QUESTIONS ONLY: (316) 264-1109
IL residents add 7% sales tax. ©~S&A Group, Inc.. 1985
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character. This single feature produces an in
credibly clean impression while prolonging the
life of the daisy wheel. But there's more.

An aluminum diecast integral-constructed
frame gives the printer a solid home for its ad
vanced electronics. And with a weight of 30
pounds, you know there's built-in commercial
quality construction. Thecontrolsinclude: 'line
feed' which advances the carriage by one line,
'page advance' which advances the document
to the next page when using continuous form
paper and a 'set page' button that tells the
printer where the start of the form is located.
A lighted condition panel tells you the printer
status with red and green LEOs. You can use
single sheets or continuous form fan-fold paper
and with the 'paper out sensor' the printer
detects the last sheet of the fan fold paper and
automatically stops. And the printer has a 2K
buffer memory.
. There are also features that give you enor

mous printing flexibility. You can underscore
words, double print each character which
creates a bold look oryou can use shadow print
which moves the print head 1/120th of an inch
between strikes. With the proper daisy wheel
you can also set the printer for proportional prin
ting which gives your documents a profes
sional-almost printed look.

SELF-TEST MODE
There's a self-test mode which lets you print

out all the characters on your daisy wheel con
tinually until you stop. And the system uses stan
dard Diablo daisy wheels and ribbons which
you can get from JS&A or any computer store.

With the Pica pitch, you can print up to 136
columns and with the Elite pitch, upto 163. The
15.5" carriage will take a print area of 13.6 in
ches. It measures 6 x 16 x 24", comes with a
1O-pitch daisywheel, one ribbon and complete
instructions. The unit has provisions for a trac
tor feed and a sheet feeder which can be pur
chased locally or at a discount from JS&A.

You can select either 10, 120r 15forthe print
pitch or even use the 1O-pitch daisy wheel sup
plied with the unit at the 12-pitch setting for large
and tight letter spacing. There are dip switches
which let you customize each printer to any
computer with a parallel printer interface. Set
ting recommendations are supplied for IBM,
Apple and other popular computers.

What happened? How can JS&A obtain and
then sell these printers-products that are
brand new with the latest state-of-the-art
technology and from a major manufacturer at
a price that at first is hard to believe? Quite frank
ly, it wasn't easy.

With ou r low overhead we can efficiently sell

I realize that what you are about to
read may seem incredible. I can un
derstand. But occasionally there are in
deed bargains and opportunities that
only come once in a lifetime. I'm con
vinced that this is one of them.

By Joseph Sugarman, President
The letter-quality printer you see above has

a suggested retail price of $1795. It prints bi
directionally at 40 characters per second us
ing a daisy wheel print element, comes with a
parallel interface and prints a 13.6 inch line.

A similar printer might be found at some dis
count computer dealers for as low as $1000.
And at that price it is indeed a bargain.

AUTOMATIC FEATURES
If we'd offer itto you at $499-a unitthat we

could be selling for $1795 and that would be
a bargain at $1 OOO-you'd probably think that
there wasacatch. But guess again. As unusual
a bargain as this may appear, and despite all
its quality features, this printer can be you rs for
the incredible low price of only $499-below
wholesale, below dealer cost and without ques
tion, the lowest priced high-speed letter-quality
printer sold today.

JS&A bought out an entire warehouse full of
these printers, promised that we would not
display the name on the unit, in our photo, men
tion the name in our ad nor reveal the name over
the phone to avoid embarrassing the manufac
turer or his dealers.

I'm so convinced that this is one of the
greatest values I've ever offered, I am making
a betandacommitment. First, the commitment.
I'm giving you 30 days to test it out. If it's not
the best printer value in the country, return it
for a full refund including your $25 postage.

Finally, I'll bet that you'll immediately
recognize the name of the billion dollar com
panywhose name is on the product or you don't
deserve to own a computer. The company is
a successful computer company whose pro
ducts you may even now own. They'll back the
product with service through its 90-day limited
warranty and for years to come with hundreds
of national factory service centers throughout
the United States.

EXCEPTIONAL VALUE
The printer is not an outdated model with old

technology but a brand new unit with the latest
electronics and the most advanced technol
ogy. For example, there's an automatic print
pressure control which automatically varies the
printing pressure according to the shape of the



SALE
$149.9
$ 24.9
$ 59.9
$ 59.9
$ 19.9.
$ 19.9
$ 24.9
$ 19.9
$189.0'
$ 89.9
$279.0'

$1117,90

Commodore

128
128K
No
16

Yes
Yes

Extra Cost
Included

Extra Cost
Incl uded
Included

Extra Cost
Included

Extra Cost
Extra Cost
Extra Cost

LIST
$299.95
S 39.95
$ 99.95
$ 99.95
$ 29.95
$ 24.95
$ 34.95
$ 29.95
$399.00
$199.00
$399.00

$1745.00

• RGB • RESET • ~~ii~
OUTPUT

• COMPOSITE VIDEO
• CASSETTE

INTERFACE

- --rt'_··, _

$499.00

.. ,

Double Immediate Replacement Warranty
If any of the Aplus 3000 computer system
equipment fails due to faulty workmanship or
material within 180 days of purchase we will
REPLACE it immediately with no service charge! !

Your Cos~

ACCESSORIES
2nd Disk Drive
2 professionol anolog joysticks
Z-80 cart. ollows CP Muse
RS232 adopter
R F Modulotor (TV hookup)
RGB coble (RGB Monitor hookup)
Centronics coble (for Centronics printer)
Technical reference manual
Comslar lOx 120-140 CPS dot matrix printer
BO columns Hi-Res Amber Monitor
80 column Hi-Res RGB Monitor

'~~ICK''''''.~~~
PORT '. PRINTER • RS232

• CP/M CARTRIDGE INTERFACE PORT
PORT • DISK DRIVE

CONTROLLER INTERFACE

More Features than Apple for less than Commodore
Features Aplu53000 Apple lie

RAM 192K 64K
Runs Apple II Softwore Yes Yes
Function Keys 24 None
4 Voice, 6 Octave Sound Yes No
Composite Video Yes Yes
Disk Drive included Extra Cost
Numeric Keypad included Extra Cost
Video Coble included Extra Cost
RGB Color Cord included Extra Cost
80 Column Cord included Extra Cost
Centronics Printer Interface included Extra Cost
Drive Controller included Extra Cost
$150 Wordprocessor (Magic Window) included Extra Cost
$150 Spreadsheet (MagiCalc) included Extra Cost
$60 Database prg. (Magic Memory) included Extra Cost

APlus 3000 computer system includes 192K RAM. 48K ROM
(32K Microsoft Basic plus 16K ROM Emulator). 144K Laser
5'/4" Disk Drive (Runs Apple II Software). Magic Window
Wordprocessor. MagiCalc spreadsheet. Magic Memory
Database. All for only $499.00

240K Apple Compatible
e Computer System CD

$499°~
• 15 Day Free Trial

. "Aplus 3000"
~W···~.\

t· -.- ,¥'~'. System
;~A~JCYfINDOW'/I , I

.. ~A<;ICMEMORY ~

M-';~~~Alr-- ~~.

• Over 10.000 existing Apple programs • Centronics printer interface includec
• 240K (192K RAM. 48K ROM) • ArtSci's Magic Window II. Magic Memory. and MagiCalc included

• 144K Laser 5%" Disk Drive (Runs Apple II software) • RGB (80 columns in color) and composite included

SPECIFICATIONS
A plus 3000 is a complete, self-contained computer based on
the popular 6502A microprocessor and can top into the
tremendous software library of Apple II. Features include
192K Bytes RAM, 32KB Enhanced Microsoft BASIC, 80 column
text, 560H X 192V color graphic display. 81 key sculptured
keyboard and high efficiency switching power supply, Also
included as standard are Centronics bus printer interlace,
Cossette interlace, 4 channel sound generator, and 5 '/."
Apple Compatible Disk Drive.

• TEXT
40 columns X 24 rows or 80 columns X 24 rows software
selectable.
5 X 7 charocters in 7 X 8 matrix.
Upper and lower case characters,
One of Eight colors for characters/graphics and background,
Red, Green, Blue, Cyan, Magenta, Yellow, Block and White.
Character set with normal, inverse and flashing capabilities.

• GRAPHICS
280H X 192V 6 colors - Block, White. Violet. Green, Blue, Orange.
280H X 192V 8 colors bit image - Block, White, Red, Green, Blue, Cyan,
Magenta, Yellow.
560H X 192V 6 colors - Block, White, Violet, Green, Blue, Orange. (High
resolution color monitor required)

Super Apple Compatible Disk Drive Sale
Quieter, Cooler, Better Disk Drives for your Apple II plus, lIe, Ilc
t specify when ordering). List $299.95. Sale $149.95.

15 Day Free Trial - If it doesn't meet your expectations
within 15 days of receipt. just send it back to us UPS

prepaid and we will refund your purchase price!!

Add $25.00 for shipping and handling!!
Enclose Cashiers Check, Money Order or Personal Check. Allow 14
days for delivery. 2 to 7 days for phone orders. 1 day express moil'
We accept Visa and MasterCard. We ship C.O.D. to continental
U.S. addresses only. Add $10 more if C.O.D.

APPlE and CON-YoODORE ore registered hodemorks 01 Apple Computer Inc and Commodore BUSiness Mochlnes Inc respccliliely

COMPUTER DIRECT
We Love Our Customers
22292 N, Pepper Rd" Barrington, 111,60010

312/382-5050 'to order
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Cartridge Ribbon.
List $29.95. Sale $19.95.

Ink Ribbon Cartridge
Ribbon Life: 3 million characters/cartridge

Maximum Number of Characters
Standard: 10 cpi 80 cpl
Enlarged: 5 cpi 40 cpl
Condensed: 17.1 cpi 136 cpl
Condensed enlarged: 8.5 cpi 68 cpl
Elite: 12 cpi 96 cpl
Elite enlarged: 6 cpi 48 cpl
NLQ pica: 10 cpi 80 cpl
NLQ pica enlarged: 5 cpi 40 cpl

Physical Dimensions
Size: 15'/," x 125/8" x 43/8" (10")
Weight: 17.6Ibs. (10")

Cal/lor Volume Discounts

15" Printer
list $699.00

$249°0CANe

JVIATR

Down Loading
11 x 9 dot matrix; NLQ 23 x 18 dot matrix

optional

Print Buffer

2K-byte utility buffer

Image Printing
Image Data: Vertical 8, 9 and/or 16 dot
Resolution: Horizontal 60 dots/inch
Horizontal 120 dots/inch (double density)
Horizontal 240 dots/inch (quadruple density)
Interface
8-bit parallel interface (Centronics type)

Paper

Plain paper, Roll paper, Single sheet,
Fanfold, Multipart paper: max. 3 sheets
(original plus 2)

Cal/lor Volume Discounts

SPECIFICATIONS (Apple - Atari - Etc.)

IJVIPACTCANON

CANON IMPACT MATRIX PRINTER

*** NLQ PICA PRINTING ***
Print Sample

Famous Canon National Brand
10" Carriage HI-SPEED 15" Carriage

PRINTER SALE
BelollV Wholesale Cos" Prices!!!
• 160-180 CPS • High Speed Dot Matrix • Letter Quality Modes
• Tractor/Friction • 4 Character Styles • Business or Personal

• Programmable Characters • 2K Buffer • 15 Day Free Trial
• ONE YEAR IMMEDIATE REPLACEMENT WARRANTY

Check these features &'prices
10" Printer

List $499.00

$199°0

(IBM - Commodore)
Printing Method
Impact dot matrix

Printing Speed
160 CPS at standard character printing
27 CPS at NLQ character printing

Printing Direction
Text Mode - Bi-directional
Graphic Mode - Unidirectional

Print Head Life
100 million characters

Printing Characters

Standard 11 x 9 dot matrix
NLQ 23 x 18 dot matrix

Character size: 2 x 2.42 mm (standard)

Character set: Full ASCII character set (96).
32 special European characters

Commodore $39.00IBM $89.00
--------------- Interfaces---------------

Apple $59.00 Atari $59.00

Add $13.50 ($15.00 for 15" Printers) for shipping, handling and
insurance. Illinois residents please add 6% tax. Add 520.00 for
CANADA. PUERTO RICO, HAWAII, ALASKA, APO-FPO orders.
Canadian orders must be in U.S. dollars. WE DO NOT EXPORT TO
OTHER COUNTRIES. EXCEPT CANADA.

Enclose Cashiers Check, Money Order or Personal Check. Allow 14
days for delivery, 2 to 7 days for phone orders, 1 day express mail! .

VISA - MASTER CARD - C.O.D. No C.O.D. to Canada, APO-FPO.

COMPUTER DIRECT
We Love Our Customers
22292 N. Pepper Rd .. Barrington, 111.60010

312/382-5050 'to order
Inquiry 314 NOVEMBER 1985 • BY T E 335
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The worlds best selling monochrome
graphics card for the IBM PC.

Hercules.
We're strong on graphics.

There are more Hercules'·
Graphics Cards in more IBM'"
PCs, XTs and ATs than any
other monochrome graphics
card in the world.

Over a quarter of a million
demanding users around the
world use a Hercules Graphics
Card to improve the perfor
mance of their software.
The Lotus'" 1-2-3'" Booster.

Consider Lotus 1-2-3.
Hercules gives an off-the-shelf

copy of 1-2-3
the highest
resolution
possible
on an IBM

PC, XTor AT. More 1-2-3
users choose the Hercules
Graphics Card to get crisper
text and sharper graphics
than any other monochrome
graphics card.

And we bring the same
performance to other integrat
ed programs like Symphony';
Framework; and SuperCalc'"3.

But we don't stop there.
The Hercules Graphics Card

improves all kinds of software. parallel printer port. Our
Like Microsoft'" Word, a unique static RAM buffer pro-

word processor that enables vides sharp 9 x 14 characters
you to display text with sub- and flicker-free scrolling. Our
scripts, superscripts and italics. exclusive safety features help

Or pfs: Graph, an easy-to- prevent damage
use business graphics program to your monitor.
that converts your data into State-of-the-art
presentation quality graphs. custom IC technology

Or Microsoft'" Flight Simu- delivers unsurpassed reli-
lator, the high flying game for ability. Ordinary graphics cards
the overworked executive. use up to 30 ICs to do what one

Or our own Graph X; a Hercules IC does. By using
library ofgraphics sub- fewer parts, we reduce the pos-
routines that eases graphics sibility of component failure.
programming. Which is one reason we

Or AutoCAD'; a computer warranty the Hercules
aided design program that Graphics Card for two years.
offers features normally asso- Unbeatable reliability.
ciated with expensive CAD Advanced technology. Proven
systems. by over a quarter of a million

And we supply free soft- users. Why settle for anything
ware with each card less than Hercules?
to do hi-res graph- Call 1-800-532-0600 Ext 408
ics using the PC's for the name of a Hercules
BASIC interpreter. dealer nearest you and we'll
State-Of-The-Art Hardware. rush you our free info kit.

The Hercules Graphics
Card gives you graphics res
olution of 720h x 348v and a

Address: 2550 Ninth St., Berkeley, CA 94710 Ph: 415540,6000 Telex: 754063, Trademarks/Owners: Hercules, Graph XlHercules; 1-2-3, Symphony/Lotus; IBM, XT,
AT!I BM: Framework/Ashton-Tate; SuperCa1c/Sorcim-1 US; Microsoft/Microsoft; pfs:/Software Publ; AutoCAD/AutoDesk.
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This
descendant of

FORTH is a
complete

environment
for program

development

BY MICHAEL W GILBERT
AND ALBERT S.

\\OODHULL

Michael W. Gilbert is a composer
and videographer, and a consultant

in collaboration with Albert S.
Woodhull, Albert S, Woodhull is an

associate professor at Hampshire
College, He is a biologist turned

computer scientist who enjoys using
FORTH and assembly language for

real-world access, Both can be
reached at Woodhull and

Gilbert. 73 Spaulding St ..
Amherst. MA 01002,

S·Q·F·T·W·A·R·E

Magic/L
L oki Engineering 'Inc. of Cambridge,

Massachusetts. developed Magic!L
(pronounced "magical"). a descen

dant of FORTH, for Data General and Digital
Equipment Corporation minicomputers. but
it has now adapted the language for 8-bit
microcomputers running CP/M. All the ver
sions share most of the same features: we
are reviewing the CP/M product. This ver
sion does have several unique utilities and
most CP/M system calls as primitives.

The new language takes advantage of the
fact that hardware constraints are much less
serious now than when its ancestors were
developed. FORTH uses reverse Polish nota
tion. requiring somewhat more effort on the
part of programmers but permitting com
pact coding of program sequences. At the
expense of more memory, Magic!L uses
conventional infix notation. A Magic!L
definition appears like a program written in
Pascal or C. and programmers who know
another conventional language might find
Magic!L easier to learn than FORTH.

Both FORTH and Magic!L are more than
languages: they are also complete environ
ments for program development. They are
extensible in that you add definitions
(declarations. subroutines. functions. or pro
cedures) to the resident core of the lan
guage system. Therefore. you can access
variables and invoke executable program
segments from definitions or directly from
the console. As a result. although Magic!L:s
FORTH ancestry provides for compilation
and speedy execution of the compiled pro
gram, you still can have an interactive pro
gramming environment in which to assess
immediately the effects of changes and ad
ditions to a program without first recompil
ing it. To enhance the programming and de
velopment environment. Magic!L includes
both line and block editors. capability for
immediate interpretation of console input.
a compiler. an assembler. and an I/O (input/
output) package, Users with very small sys
tems should note that extensibility has its
price; the smallest Magic!L version (execut-

R·E·V·I·E·W

able .COM file) that can be generated re
quires well over 30K bytes of disk space. the
size of the unextended language.

THE USER'S VIEW
When you access Magic!L from CP/M. you
will see a copyright notice. a version
number. the amount of free memory. and
the Magic!L prompt: mg! >, The Magic!L
compilation process is incremental-com
pilation takes place as you enter the source
statements from the console at the prompt
or from a text file. For example.

mgl> INTEGER P Q R ( 10 )

compiles (allocates storage associated with
a name) the simple integer variables P and
Q, and R. a 10-element array of integers.
The statement

mgl> P : = 1

executes immediately. assigning a value to
variable P. To verify. you can immediately
execute the PRINT statement:

mgl> PRINT P
1

Of course. if you have not entered all the
needed information. you cannot compile or
execute statements immediately after you
enter a line. FORTH users are familiar with
the error message "Compilation only. use
in definition." In this situation. Magic!L has
a better approach-the software defers
compilation until you complete the state
ment. At the prompt. a multiple> indicates
that the statement requires further input
and a - identifies an ·unfinished definition.
Therefore. you can enter and test a condi
tional statement at the console:

mgl>IF(P==1)
mgl> > PRINT u*True*u
mgl> > ELSE
mgl> > PRINT u*False*u
mgl> > ENDIF
*True*

(continued)
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REVIEW: MAGIC/L

AT A GLANCE

Name
Magic/L

Type
Language with interactive development
environment

Format/Computer
CP/M-80 version reviewed, available for
other mini- and microcomputer operating
systems

MAGlclL SYNTAX
A Magic/L statement contains a series
of strings that can include words
(previously defined tokens maintained
as an ordered list. the dictionary).
literals. or undefined tokens as in a
definition. The Magic/L dictionary ini
tially contains about 500 words. which
you can combine to form new words
that you then add to the dictionary
You can make words to be variables
and arrays. subroutines and functions.
control structures. operators. definers
(used to create new words). punctua
tion. assembler mnemonics. system
calls. and immediate commands.

You delimit the tokens in a Magic/L
statement with blanks or with the end
of a line. You can have word names
up to 15 characters long. although
Magic/L retains only the first 5 char
acters and the length of the string In
the current version you can use vir
tually all the ASCII (American Stan
dard Code for Information Inter
change) characters to name a word.
but the documentation suggests. in
the interests of compatibility with
future versions. that you limit names
to alphanumeric and a few other spe
cial characters.

The dictionary can contain words
that themselves contain old defini
tions of the same word. If you reuse
the word NAME. the new definition
will link to the old one and Magic/L
will return the message: Redefined:

(continued)

disk images of Magic/L under different
names for specific applications. For ex
ample. you could create turnkey appli
cations with a customized prompt and
automatic execution of a predeter
mined definition.

Although compiling new definitions
is very efficient in terms of memory
usage. creation of turnkey versions
will be most attractive for large appli
cations. since the minimum size of the
image stored on the disk is always
large-the entire language is the run
time package. An alternative used ex
tensively in the CP/M implementation
of Magic/L is the use of relocatable
precompiled modules. These require
little disk space and load very quickly

And you can also enter multiline
definitions

mgl> DEFINE MAXI
mgl- > PRINT MAX (a b)
mgl- > > END
mgl>

THE INTERACTIVE ENVIRONMENT
AND COMPILATION
Magic/L compilation involves only
one pass over the input text. Thus.
overall analysis and code optimization
are not provided. The compiler does
not produce native machine code.
either. However. the process goes well
beyond the replacement of strings by
compact tokens. The Magic/L docu
mentation is short on internal details.
but we suspect that Magic/L "compila
tion" generates dictionary entries that
consist of lists of addresses of more
primitive entries. in a manner similar
to FORTH. The run-time process is
most properly described as interpre
tation of an intermediate language. al
though the efficiency of this process
is high in terms of memory space and
speed of execution.

Since Magic/L compiles and links
new definitions into the language as
you enter them. the environment acts
as a debugger. You can tryout new
functions. subroutines. and com
mands directly from the keyboard.
without the usual compile-and-link
cycle that other languages require. For
example. you could enter a function.
test it with dummy data. and modify
and retest it. all directly at the key
board. You are encouraged to test
your code frequently and to adopt a
structured. modular approach. Magic/L
doesn't entirely eliminate the tradi
tional edit. compile. run. crash. and
repeat cycles. but it can drastically
shorten the time from discovery of a
bug to testing a new version.

A block-editing facility lets you save
the definitions you enter at the con
sole on disk as text files. You can also
use the Magic/L line editor or any
other text editor to write routines and
definitions as source files. The EXT
(extend) command compiles defini
tions from a disk file into the Magic/L
dictionary so you can save different

$295
$495
$500
$750

Price
Magic/L CP/M-80
Magic/L MS-DOS
Magic/L RT-ll
Magic/L UNIX

Documentation
200-page reference manual with examples,
and separate 88-page CP/M supplement
(other versions have own documentation)

Manufacturer
Loki Engineering
55 Wheeler St.
Cambridge, MA 02138
(617) 576-0666
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.c.n
.. .... c.n
......C.II

.C.II
. .c.n
......... c.n

COMPUTERS
Sanyo MBC-775 Portable 51788
Televideo PM 4T 55088
PM 16T......... . c.n
Wyse Wyse pC Dual 51188
Wyse pC '0 Me9.. . 518S8
Zenith
Z-158 All Models.
Z-160 All Models.
Z-I38.
Z-'48.
Z-171.
Z-200 .
DISK DRIVES
Alpha Omega Turbo '0 5S28
Turbo 20 .... . 5a88
Turbo 30 . . . 5848
Everex
'0 Megabyte 5S48
20 Megabyte . 5a88
60 Megabyte Tape 5878
Haba Habadisk for Macintosh .•... 5279
Iomega Bernoulli Box for IBM
to Megabyte. . . . . . C.II
20 Megabyle . . . .. c.n
20 Megabyte Plus ••...••••..•••• Can
5 Megabyte for Macintosh C•••

SPREADSHEETS
Lolus '-2-3 c.n
Multiplan .....••••...........5114
Spreadsheet Auditor 2.0 • ..•....... 583

I Supercalc 3 (Vel:2) .. Call l ~
MONEY MANAGEMENT ~
Dollars & Sense w/Forcast Sg5 :1
Tobias Managing Your Money .....•• S94 E

DATA BASE MANAGEMENT 8
Cornerstone. . .........••... 5255 !
dBase 11 . Call &.

~~~:~~:II : : : : : : : : : : : : : : : : : : : : : : ~:I: §
PFS: File S78 I

~~~k~~:rt : $~~: i
QuickReport ........•••.•..... 5139 S.
~~:~~~:~kR~~~~ri.t~r.. . .... : :::: g
Clipper. .$355 g
Knowledgeman II . .Call -J.
Knowledgeman Upgrade Kit. . .. can
Powerbase (New Ver. Reg. 320K) 5205

JR:Base 5000 $335 l
Many other titles available.

Canon PC-10 •••••••••• saGe
Canon PC-14 •••••••••• S&49
Canon PC-20 •••••••••• S719
Canon PC-25 •••••••••• S939

Cauou· (((WJ@)))
\ PERSONAl COPIERS

MODEMS
AT&T
4000 External ...........•..... 5319
Anchor Automation
Anchor Express ..••••.. .5235
Mark XII S228
Hayes Smartmodem 300 Baud 5128
Smartmodem 1200 Baud .•.....••5388
Smartmodem 1200B (IBM) 5318
Smartmodem 2400 Baud 551 sa
Micromodem liE (Apple) •••.....• $129
Novation Smart Cat Plus 5279
Prometheus All Models. . . . . . .. C811
US Robotics Courier 2400 5388
Password 1200 . . . . . .. 5195
BOARDS
AST Advantage .. 5388
Six Pack Plus . . . . . . . . . . .5219
Everex Boards .C.II
Hercules Color Card 514S
Graphic Card .. . . . . . . .5289
~aradiseModular Graphic 06·1 .5259
FivePak........ .5119
Quadram
auadlink ... .5325
Tee Mar Graphics Master 5449
Captain No Memory •....••••.... 51S9

PLOTTERS
Enter Sweel·P6OQ .......•..... 57S8
Epson HI-BO Call
KEYBOARDS
KeytronicS515' 51S8
515' Jr 5178

Word Perfect (VerA.O) $199
Wordstar 2000 . . .. $239
WordsIar 2000 Plus. $285

UTILITIES
lDIR .............•.•.•••....548
Copy II PC 518
Norton Utilities 3.0 549
Sidekick 528
Sidekick (Unprotected) ....•...•.. 543
Sideways 531
Superkey . . . .•• 535
Printworks. .538
SOOllighl .. 543

1·800·528·1054
HARDWARE

SOFTWARE
IBM PC and 100% Compatibles

INTEGRATIVE SOFTWARE WORD PROCESSORS
Enable 1.1 , ,5299 Leading Edge Word Processor 550
Framework .....••••..........• Call Leading EdgeW/Pwith Spell & Mail. .5137
Smart Software System •••.••.... 5459 Microsoft Word 2.0 • • • • 5227
Symphony .••....... . •.• Call Multimate 3.3 . . . . ..••••.5208
TRAINING PFS:Wrile. . .. 578
Flight Simulator .......•.•.•.... 530 Wordstar w/Tutor 5189
Typing Instructor. . . . ..••.. 528 Wordstar Pro Pack ....•••...•••• 523g
Typing Tutor III ••••....•.•...... 529
GRAPHICS
Chartmaster . • . . . . . .•.•.....5215
PC Paintbrush 582
Turbo Graphix Tool Box 528
Diagram Master ,.5190
Dr. Halo .5S5
Energraphics, .. 5179
Energraphics w Plot1er Option .. , . , .5228
Microsoft Chart .. 5149
PC Draw. .. ....... 5203
PC Draw Ught Pen .. 5104
PC Paint w Mouse. .5123
PC Mouse w Paintbrush .5112
PFS Graph. .. 578
Printmaster. . ..... 530
Signmaster .. 5135

PRINTERS
Star Mlcronics All Printer Models •• can
Silver Reed
EXP400 Parallel 5205
EXP500 Parallel or Serial •....•... 5278
EXP550 Parallel or Serial ...•••... 5389
EXP770 Parallel or Serial Seeg
Toshiba Pl340 Parallel or Serial 5500
P351 Parallel 5875
DISKETTES
3M 5l' DS/DD (Oly 100) . S 1 a8
Maxell MD-' (Oly '00) .....5115
MD~2 Plastic Box rOty 100) ..••••. 5149
Sony MD/2 (aly '00) . . .. $170
MONITORS
Amdex All Monitors. . . . . can
N EC All Monitors. . . Can
Princeton Graphics. .c.n
Samsung All Models.. . C.II
Taxa" 121 Green 5125
122 Amber. . . . . . . . 5128
Zenith All Models. .C.II
VIDEO TERMINALS
AItOSSmartlll. . $S88
IBM 3161 & 3183 series. c..n
Qume aVT Green '0' .. . .. 5288
aVT Amber 10' . . . .5314
Televideo 92' .... 5445
922............. .. .. 5588
955............ .. .5458
Wyse 30 .5278
50 ....... .5418
75 ............•.•..........5S1I8
Wyse 85 ........•............ S1I78
Wyse 350 .. . . .. . ... 58118
Zenith Z-22 ...........•..... 5488
Z-29 . Sa08
Z-49.... . c.n

PRINTERS
Anadex All Models c.n
Brother All Models .....•.•.....c.n
C-Itoh A-l0-30 .......•.•..... 54~9
851OAP+ 5314
Citizen MSP·lO 5255
MSP-15 . S348
MSP-20 . .•......S318
MSP-25 . . . . S488
Datasoutn OS180 . . S1078
DS220 51288
DS-PP#' ...........•.•...... 5418
DS-PP#2 .......•.•.•.•...... Sa15
Diablo 0-25 ..........•...... S548
630 API . 51484
630 ECS/IBM. . . . . . . . . . . .. S1a58
Other-Printer Models ....••••••... Can
Epson All Printer Models •..•..... Can
Juki 5500 c.n
6000 .. . S1a8
6100 ..................•. .S348
6300 Sa78
NEC 20'0.2015,2050 Sa18
3510,3550 . . . . . . . . . . . . . . S888
35'5 S1008
3530 ............•.•.•......S835
8810,8830.8850 ........•..... 51378
P2,P3 .............•..........c.n
Ell 380. .... . 5388
EII370.... .. 5388
Okidata All Printer Models Can
Panasonic 1090 5175
'091 5235
'092 5348
'093................. . .S428
KXP3'5' .....•.•..... .5408

Gem Collection $115
Gem Desktop $29
Gem Draw $85

LANGUAGES
C Compiler (Microsoft) 5235
Fortran Compiler (Microsoft) 5208
Macro Assembler . Sa9
Pascal Compiler (Microsoft) .. .5178
Turbo Pascal :\.0 .535
Lattice C Compiler .Call
Run C Interpreter. .585
Quick Basic ... S5g
Turbo Tool Box .. 528

PROdECTMANAGEMENT
Harvard Total Project Manager 5239
Microsoft Project 5149
Super Project .5182
Timeline 2.0, .. 5253

COMMUNICATIONS
CompuServe Starter Kit .••....•...517
Crosstalk XVI. . 594
PFS Access .578
Remote .599

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add $9.00 per order for UPS ground Shipping.
Orders 10 Ibs. and under you pay for ground service, receive air service at no extra charge. Available on orders 11-20 Ibs. $16 for air service. Orders 21-30 Ibs.
$26 for air service. Prices & availability subject to change without notice. Send cashier's check or money order...all other checks will delay shipping two weeks.

Inquiry 88 for MS-DOS Products. inquiry 89 for all others.

Order Line: 1-800-528-1054
Order Processing: 602-224-9345

2222 E.lndian School Rd.
Phoenix, Arizona 85016
602-954-6109

Store Hours: Mon-Fri 10-5:30
Saturday 9-1

Order Line Hours: Mon-Fri 7-5:30
Saturday 9-1

Order Processing Hours: Mon-Fri 10-3

I VISA I.III CWF-985



XT, AT CASE

records; record structures are similar
to those available with Cs struct fea
ture. MagiclL has no intrinsic opera
tors that act on record variables, al
though you can implement them. You
can also define and create data types.
although we did not attempt this.

All data types are defining words.
You can use them to declare variables
and enter them into the dictionary.
For example:
mgl> INTEGER ABC;; LONG 0 E

(continued)

REVIEW: MAGIC/L

NAME. Newer words named NAME
will link to the new definition. As in
FORTH. you can use the FORGET
command to cut definitions from the
dictionary.

DATA TYPES. OPERATORS. AND
CONTROL STRUCTURES
"Table I shows the intrinsic data types.
the full set of operators, and the con
trol structures built into MagiclL. You
can create records to contain vari
ables of any data type. including other

ONLY S775.00

• Same Dimension as
IBM PC/AT

• For IBM P AT & Com
palible Mother Boards
$115.00

Introducing XT-16 Self-Assembly Kit
AI Super Low Cost
• Including 256K XT-16 CPl Mother Board, Color

Graphic Card. Floppy Controller One DSIDD Slim
Drive. Flip-Top Case.
15'; W Power Suppl\'.

Keyboard. Assembly
Instruction. and user'~

S"stem ~lanual.

Inquiry 50 for End-Users.
Inquiry 51 for DEALERS ONLY., ' ,

~) .
1IIIflillllHilllll'illllll!!llllli!llllli .

XT AT POWER SUPPLY

XT, AT MOTHER BOARD

PCIXT ADD-ON CARD

PC ~ ADD-ON CARD

;DEFINE < routine name> <type>
;< input argument declarations>
;< executable code>
;END

+ - • /
NOT AND OR XOR
== <> > >= < <= ==0 <>0 >0 >=0
<0 < =0
: = + = - INCREMENT DECREMENT CLEAR SET

8-bit unsigned Integer values
16-bit signed integer values
32-bit signed integer values
16-bit signed integer values containing addresses
32-bit single-precision floating-pOint values
named 16-blt Integer constants

Assignment operators:

Data Types

CHAR
INTEGER
LONG
ADDRESS
REAL
PARAMETER

Operators

Arithmetic operators:
Bitwise operators:
Logical operators

Control Structures

DEFINE SQUARE IT INTEGER
INTEGER NUMBER
SQUAREIT : = NUMBER· NUMBER
END

IF ( <condition> ) ENDIF
IF ( <condition> ) ELSE ENDIF
BEGIN UNTIL ( <condition> )
BEGIN IF ( < condition> ) REPEAT
BEGIN FOREVER
WHILE ( <condition> ) REPEAT
CASE ( < unction number> ) func lonO , lunc lon1 ENDIF
DO <low value> <high value> LOOP [( <increment> )1
ITER <count> LOOP [( <Increment> )1

Table I: Data types. operators. and control structures in Magic/L. All literals
can be in decimal. octal. or heX£ldecimal. and the default radix can be set to any
value. You can apply the assignment operator : = and all the logical operators to
strings. The DO and ITER LOOP constructs can access their index variables as
an undefined variable I. In nested loops. you can refer to indices of outer loops as
undeclared variables J and K. This is similar to FORTH_ I'. J'. and K'. which
are also predefined. count down as I. J. and K count up. They are convenient
when you require a loop that runs backward.

Listing I: An eX£lmple of a DEFINE ... END sequence.

.. S265.00
..... S349.00

IT-Same l.a"out a,
IBM PC/AT
5109.00

XT-16-I1 MOTHER BOARD
• IIl.\1 Pc/XT Ful" Compatible
• R088 Microprocessor w/808- Optional
• HI/O Slots. up to 6qOK on Board

Assembled & Tested w/BIOS
\\:'ilh 2';6K on Board
\\:'ilh 6qOK on Board.

• ATS I MB Memorl' Card SCalI
• ATS I. '; MB Multifunction Card SCalI
• ATS Bard & Floppy Drive Controller SCalI

AT-32 CPU Mother Board
• IBM PC/AT Fully Compatible
• R0286 Microprocessor w/80287 Optional
• MOK Standard, upgradable 10 I MB on Board
• On Board Clock Calendar
• R I/O Slots SCalI

HI';'; \\ $ 89.00
(Side Or Rear Switch)

XT-I ';0 \\:' $115.00
AT-lOO W $165.00

XT, AT KEYBOARD

• PCP-128 Eprom Programmer $139.00
• Disk I/O Card (handle 2 Floppl' Drive. Serial

2nd Optional). Parallel, Game. Clock w/cables
& Software. $149.00

• Color Graphic Card . _. . .. $ 95.00
• Floppy Disk controller

(handle 4 drives) $ 59.00
• ~Iulli-Function (OK) . $139.00
• OEM Dealers ~lcome
• Please Call For Our Special Dealer Price

C.j. COMPUTERS CORP.
(Manufacturer & Distributor)
2414 W. Bail Road, STE B
Anaheim. CA 92804
\1ail Order IJOI tine: (-14) K..!I·K911. (-14) Hll-H913
(11\\11\ a tradtmark of Inlernational Ku:.inl's" .\1adulll·" Coq'll Ir'dtil III I
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\T-I.ED for Cap
I~)ck & ;IIum. Lock
Big Return Ke\' &
Shift Ke,
S"'9.00
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THOMSON

To those of you who stare and stare-and stare
at computers, blessed relief has arrived. Thomson'"
monitors. We promise clearer, crisper resolution,
remarkable colors and print-like text. Thomson builds
a full line of monitors, from basic monochrome to high
resolution color models. All are designed to fulfill your
needs today, and sophisticated enough to fulfill your
needs in the future.

Thomson monitors are designed and built by Thomson,
a $6 billion international corporation. They're going to
change the way America looks at computers.

Ask your local computer dealer for a Thomson
monitor, or call 1-213-821-2995, ext. 34, for the Thomson
dealer nearest you. Then take a stare at a Thomson
monitor. It's a sight for sore eyes:"
li'k,x 372023:1. Thomson il' i'l tradl.'mark of ThOl1lson S.:\.

Model eM 3131151. IZ"diagonal. .31mm dOl pitch
RGBJ color monitor ,,'.. ith lexl switch and

non-glare tinted screen.

THDMSDNO
©1985 Thomson Consumer Products Corporation
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Inquiry 245

1-800-647-1800

DEFINITION TYPES AND
STRUCTURE
You can define functions, subroutines.
commands. and parsed commands in
a DEFINE. END sequence Func
tions can be of types INTEGER,
LONG, and REAL. An annotated ex
ample of a function definition appears
in listing I. You could call the function
with:

mgl> INTEGER A
mgl> A : = SQUAREIT ( 8)
mgl> PRINT A

64

You define subroutines in a manner
similar to functions. but subroutines
do not return values. A command is
a special form of subroutine that
avoids the use of parentheses in the
calling syntax. counts the number of
input arguments. and can then iterate
through them. Parsed commands are
commands that take string arguments
only. without quotation marks. They
are useful in creating routines that use

(continued)

checks protect the system from
damage. We can't complain too much
because. if you wish, you can per
sonally implement checks-one of the
benefits of an extensible language.

Description

a binary comparison of two files
equivalent of PIP <dest> = <source>
directory. same as CP/M CCP
displays space on current disk
dumps file to console in hexadecimal
erase, same as CP/M CCP
equivalent of PIP currentdrfile = file
equivalent of PIP file = current dr:file
equivalent of REN <new> = <old>
type, same as CP/M CCP
displays current 1/0 byte assignments and

possibilities
used with argument to set 1/0 bytes
equivalent of warm boot or Control·C
used to select disk/drive
used to create new drive selection

commands (e.g .. MAKE "E:" $SELECT 5 ;
for a fifth drive)

CLIENT327

Command

BINCOM < file1 > < file2 >
COpy < sourcefile > < destfile >
DIR <filespec>
DISK
DUMP <filespec>
ERA < filespec>
GET <file>
MOVE <file>
REN < oldname > < newname >
TY <file>
DEV

LST, PUN. RDR, CON
RESET
A, B:, C:, D:
$SELECT

You do not explicitly declare string
variables. You store string data in sub
scripted CHAR arrays:

mgl> CHAR CLIENT ( 10 )

Having declared the variables A and
CLIENT. you can now assign values
to them:

Table 2: Tlie CP/M command interface is entirely written in Magic/L
CP/M users will feel comfortable Iiere. altliougli tlie position of source
and destination filenames is reversed relative to tlie CP/M standard.

REVIEW: MAGIC/L

mgl> A
"Michael"

Loki has kept Magic/L trim by elimi
nating certain types of error checking.
FORTH users will understand the
philosophy: a lot of checking can slow
down run-time performance. How
ever. beginning users will have to be
very careful. In the current version of
Magic/L, you could assign a string
longer than the length for which you
defined the CHAR array As a result.
you might overwrite memory and
cause an erroneous value or a
crashed system. It is also possible to
assign an integer value to a CHAR
variable; in this case, you would ob
tain erroneous results but no ap
parent damage to the system.

We would prefer to have the check
on string lengths The errors are hard
to avoid and, in a completed applica
tion, you are likely to include string in
put as part of the user interface;

MFJ Enterprises. Inc.
921 Louisvi lie Road
Starkville. MS 39759MFJ

And Power Stri~s
to make them safe.

Switches to make
your pes powerful.

Reliable and affordable port expansion wilhoul memorizing
complicated software commands. Swilch your PC between per
ipherals with the push of a bUllon. Is MFJ good? Joe Campbell
in his book. The RS-232 Solution said. "Switch boxes are sold
by many suppliers. but byfar the two best values arefrom
MFJ Enterprises:' Below are just some of I hose values.

When you
need to
switch be
tween two
peripherals
... oryou
need to have
two computers share the
same peripheral ...
MFJ-1240/$79.95

The 1240 has a built in
transmit/receive switch that
allows 2-way infonnatlon now. LEDs monilor data lines while
buill-in surge protectors ~uard Ihem. Ca.n be used as a null
modem. M FJ's NO.1 seller!

......~!!!!!D'"-:

1-(601) 323-5869 or
telex 53-4590 MFJSTKV

All MFJ pnxtucts come wilh a double guarantee we think is
unmatched. Order from MFJ and tryany product for 30 days. If
it doesn't satisfy your needs. just return it for aJuli reJlmd
less shipping. If you kccp it you can be assured of continued
s('rvice and our One Year Unconditional Guarantee.

CaJltoll-free 1-800-647·1800 and charge the products you
need 1O your VISA or MasterCard, or send a check or money
order. plus $5.00 shipping, and our shipping department will
promptly have your computer peripheral on its way to you.

When you need I-to-4
computers to share Doe
peripheral or I-to-4
peripherals to share a
common computer ...
MFJ-1243/$119.95

The perfcct office switch.
Save money. Don", buy
extra printers or modems.

Connect l-to-4 cornpLHcrs 10 a single printer or let a PC share
up to four peripherals. LEDs monitor data lines: surge protectors
I!uard them. 1Wo way communication is allowed.

For technical/repair infonnalion. or in Mississippi. or outside
lhe Continental Unitcd Stales. please telephone ..

Your fine computer and peripheral equipment ('an be
dama~ed by electrical surges much smaller than you've been
led to believe. Save them and your valuable data with an MFJ

Power Center. Multi-fillers isolate equip
~ melll, eliminating noise/hash/inter
.....~ action; MOVs suppress spikes
~ and sur~es. These arc

.~ ~ heavy-dulY. commerciaJ
~ ~ quaJity Power Strips.

~
& ~ _ 8s~~~:li~~:-
~ ~ _ sWilched: $79.95
~ MFJ-II08-7 sockets:
~ 1 Ullswilched. Drop-ollt relay

prevents disk drive head from
bouncing: $99.95

MFJ-II09-like 1107 bUI intelligent
(swilch on the device thal"s plugged into the control socket
and everything else comes on): S 129.95

There are other Switches. Power Centers and Computer
PeripheraJ Producls available from MFJ. CaU and talk with us
about all your computing needs. When you do. ask for our latest
catalog. Both the call and catalog are free.
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OEM &OWN BRAND
COMPOSITE &TTL COMPATIILE

COLOR &MONO MONITOR
TERMINAL

••
C'CSAMSUNG
•• Electron Devices

SEOUL OFFICE
6-8TH FL, THEJOONG-ANG DAILY
NEWS BLDG., 7 SOONHWA-DONG,
CHUNG-KU,SEOUL, KOREA
TEL: 7516-95517, 7516-959/961
TLX: STARNEC K22596
CABLE: "STARNEC" SEOUL
TEL

Inquiry 335

LONDON OFFICE
6TH FLOOR, VICTORIA HOUSE
SOUTHAMPTON RO'J\I W.C.
1 LONDON, ENGLAND

TEL: (01) 831-6951/5
TLX: 264606 STAAS LG
FAX: (01) 430-0096

SANTA CLARA OFFICE
3003 BUNKER HILL LANE,
SUITE 201 SANTA CLARA,
CAL. 95050, U.S.A.
TEL: (408) 986-8473
TLX: 171685 SAMSUNG SNTA

TOKYO OFFICE
KASUMIGASEKI BLDG., 2522
KASUMIGASEKI 3-2-5 CHIYOTA-KU
TOKYO, JAPAN
TEL: (03) 581-5804, (03) 581-9521- 4
TLX: 228009 SANSEI
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SUbscription
Problems?

REVIEW: MAGIC/L

GN
US.MAIL

We want to help!

If you have a
problem with your
BYTE subscription,

write us with the
details. We1l do our
best to set it right.
But we must have
the name, address,

and zip of the
subscription (new
and old address, if

it's a change of
address). If the

problem involves a
payment, be sure to

include copies of
the credit card

statement, or front
and back of

cancelled checks.
Include a ''business

hours" phone
number if possible.

We1l respond
A.S.A.P

BYTE
Subscriber Service

PO. Box 328
Hancock, NH 03449
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Magic/L comes with a

basic dictionary that
includes many functions,
subroutines, system
variables, and other
words already defined.

MagiclL:s CP/M command interface
(see table 2). Within a definition. you
can make local declarations to create
local variables.

LIBRARY ROUTINES
MagiclL comes with a basic dictionary
that includes many functions. subrou
tines. system variables, and other
words already defined. All the lan
guage's features (including those men
tioned in this review) are words
delivered in the dictionary MagiclL in
cludes a full range of block moves:
shifting. bit. maximum/minimum, and
pack/unpack functions: type conver
sion routines: peeks and pokes: float
ing point; trigonometric functions: sys
tem variables accessible to the user:
and buffers, We find the language to
be complete and refer potential users
to the manual.

A formatted print feature allows run
time specification of field width. radix.
padding character, and tabbing. with
all defined data types formatted ap
propriately You can redirect text to an
I/O channel. including out to a disk file
or memory buffer. Input features in
clude ASCII input of numeric or string
data from the keyboard or from an I/O
channel. which could be a disk file.

MagiclL uses a channel-based I/O
system, with the mapping of a chan
nel to a filename that you create with
the OPEN function. The I/O system is
rather basic and straightforward to
keep it transportable MagiclL sup
ports random-access. block. sequen
tial. and text I/O. You can create
modular enhancements if needed.

The CP/M version includes a sophis-

ticated module facility and a library of
precompiled relocatable modules that
you can include during initial con
figuration or access during use. De
signed to overcome CP/M 2,x's limited
address space, this feature lets the
user load precompiled relocatable
binary files of code into free memory
space. The delivered version includes
ED (editor). ASM (assembler). BIN
COM (binary comparison). CCP (con
sole command processor). and others
as modules that you call in as needed.
You can create additional modules.
but we have not tested this feature.

SYSTEM-DEPENDENT FEATURES
The CP/M implementation contains
many features. especially the direct
emulation of many CP/M features and
commands. that will make regular
CP/M users feel at home. The CP/M
command interface emulates a stan
dard CCP with integrated PIP and
STAT functions. It is entirely written in
MagiclL so you can use all CP/M in
terface words in your programs and
definitions. You can also write your
own CCP commands and custom
command-line interpreters. You can
redefine all standard CP/M system
calls (0 through 40) as MagiclL words.
Almost half of them are already im
plemented. and it is not hard to
generate the remaining ones.

To allow for complete user customi
zation. Loki's latest release (version
2 50) supplies source code for the
CCP module. Moreover, the new ver
sion enhances several of the CCP
commands. The DIR routine alphabet
ically sorts its listing but does not dis
play SYS files. (A separate DIRS
routine displays the SYS files.) You can
display and change the current
USER, the RO, and SYS attributes.
The BINCOM and DUMP routines
also let you specify a starting location.

You can create complex words to
perform automatic backups, periph
eral changes and routing, and so on.
You could also create a one-word com
mand to back up all data and index
files on drive C to drive D, rename
them, and then print the space remain
ing on the disk.

(continued)



Congratulations.

You're qualified to operate the Hewlett-Packard
IJ{'Tape Backup System.

It's really that easy In fact. the HP Tape
Backup system, with its menu-driven
software, can be mastered in a few minutes.

Then, if you ever lose a file accidentally
or your system goes down, your data will
always be safe.

The HP Tape Backup is compatible with

PG02519

FliDW HEWLETT
~~ PACKARD

IBM right down the line, including the
IBM PC, PC-XT, and PC-AT And it's easy
to install. There's only one thing simpler

than the HP Tape Backup; finding out
more about it.

For literature and the dealer nearest you
call (800) FOR-HPPC. Ask for Dept. 276Y.

Inquiry 183



Inquiry 450

REVIEW: MAGIC/L

Listing 2: The Sieve of Eratosthenes in Magic/L

, Sieve of Eratosthenes, translated from Pascal version by
, Gilbreath

multiline definition. If you wish, you
can write the edited block to disk. The
feature encourages the development
of complex definitions in a "let's try
it" interactive fashion. The text editor
uses the same commands as CP/M's
ED.COM with very few differences.
ED is not everyone's favorite text
editor. but we appreciate Loki's deci-

(continued)

define sieve
print" 1 iteration"
caof! : turn off console status check

count: = 0
iter flagsize

flags ( i) -1

parameter flagsize : = 8190
char flags (flagsize + 1 )
integer prime kth count

Magic/L has a good line-editing
faCility. reconfigurable for different ter
minals. You can use the block editor
for editing control structures that are
longer than one line and compound
or block statements, including defini
tions. You can invoke the block editor
at any time; as a convenience for
debugging, it edits the contents of a
buffer that contains the last-entered

Penmouse by Abohm Corporation is
a utility pen that performs all
functions of a Mouse and more!

PENMOUSE
We have the

Mouse
by the tail!

• Greater Accuracy

• Less Deskspace

• More Comfortable Grip

• Macintosh'" & Lisa'" compatible

lOOp
iter flagsize

if (flags ( I ) )

prime : = i + I + 3
kth := i + prime
while ( kth < = flagsize)

flags ( kth ) = 0
kth := kth + prime

• Also compatible with Amlga'·
repeat
count: = count + 1
print prime

endif

To order caI/1-800-835-2246 ext. 98.

MasterCardlVisa Credit Card

loop
print count, " primes"
end

Table 3: Timing the Sieve of Eratosthenes. (See listing 2 for the Magic/L code.
For the FORTH and BASIC code, see "A High-Level Language Benchmark" by
Jim Gilbreath, September 1981 BYTE, page 180.) We performed the first tests
using CP/M 2.2 with a Microsoft Softcard (a 2-MHz Z80) in an Apple. When
we obtained our review copy of Magic/L. Loki Engineering informed us that it
had not tested Magic/L in the CP/M Plus environment. Nonetheless, we repeated
the benchmark with the CP/M Card's 6-MHz Z80 with the results in the
second column. We had no qualitative problems using Magic/L with the
Advanced Logic Systems CP/M Card and CP/M Plus in the Apple.

$99.95

R8flHff

Abohm Corporation
Ann Arbor, Michigan 48106-4369

Amiga is a licensed trademark of Commodore-Amiga Corporation.
Apple and Lisa are licensed trademarks of Apple Corporation.
Penmouse is 8 registered trademark of Abohm CorporaHon.

FIG-FORTH
Magic/L
MBASIC

2-MHz 280

16.4 seconds
22.7 seconds

6 minutes 5.2 seconds

6-MHz 280

6.6 seconds
9.2 seconds

3 minutes 31.9 seconds
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THE ONLY AD YOU'LL SEE THAT OFFERS
A 40 USER MICRO

--:--------~~.,

The standard TDI
Pinnacle is already the
fastest micro in the world
with its 68000 series 32-bit
micro processor hurtling
along at 12 million cycles
per second.

But now there's
Pinnacle XL. It has two
68000s in tandem to handle
up to 40 Users superfast!
They can drive up to 8
megabytes of RAM and 600
megabytes of Winchester
disks. You can even use
your existing micros as
terminals.

So, with an entry price
of under $10,000, raise you
glasses with us to unbeat
able price/performance
value.

CELEBRATE A NEW AGE IN
MULTI-USER MICROCOMPUTERS

US DISTRIBUTORS Pinnacle Systems Inc. 10355 Brockwood Road, Dallas. Texas 75238. Tel (214) 340-4941 Telex 88-8442
ELECTRONIC MANUFACTURING SERVICE Lamtech Electronics Corporation, 620 Easy Street, Garland. Texas. Tel (214) 272-3504

I TERNATIO AL SYSTEMS GROUP ISG Pinnacle Dallas. Texas. Tel (214) 340-4941. (Distributor enquiries invited).
. VERTICAL MARKET SYSTEMS VMS Pinnacle Dallas. Texas. Tel (214) 340-4941.

EUROPEAN DISTRIBUTORS TDI Pinnacle Ltd 29 Alma Vale Road. Bristol BSS 2HL England. Tel (0272) 742796 Telex 449273
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U.S. Department 01 Labor

;JUDAH BULK SSjDD·J5tk (Apple) n e 60t S7C S4C SIC 46t
#UDIN BULK SSjDD·Sbndud e 64(: C S8C 4C 49C
#UD2N 8ULK DSjDD-(IBM, etc:) • 74C 71C 67C 63C S8C

The U.S. Department of Labor has a free
booklet that will help you answer these
questions and a lot more. Send for it today.

Write: Pensions, Consumer Information
Center, Pueblo, Colorado 81009

PERFORMANCE
We ran one iteration of the Sieve of
Eratosthenes in Magic/L (see listing 2).
FIG-FORTH, and standard CP/M
Microsoft BASIC. The results are in
table 3. Magic/L does pay a price in
performance. relative to FORTH, for
its much more convenient syntax, but
the penalty is small. For many users
the comparison with interpreted
BASIC will be more important.

The command caoff in the
SIEVE.MG program turns off Magic/Ls
normal checking for a console key
press. Originally we wrote the pro
gram without this: the CP/M 2.2 ver
sion was slower by about 50 percent.
The console checking had a much
more serious effect under CP/M Plus.
slowing the program by a factor of 6.
This seems to be a problem of the
console status-check routine in the
Advanced Logic Systems CP/M Plus

(continued)

always very short because only very
limited time-dependent or hardware
specific routines require assembly
language. A fairly simple assembler
will almost always be adequate.

REVIEW: MAGIC/L

sion to implement its editor in a way
that minimizes the relearning required
to use the tool. However, the text
editor does not let you return to in
teractive program testing while edit
ing, as do the line editors in many
FORTH versions. In sum, the Magic/L
ED works quite well for small jobs,
and we choose to use our usual
editors for larger ones.

Programmers need a way to invoke
assembly-language code for serious
program development. You can link
assembly-coded routines with high
level Magic/L code, including variable.
value, and argument passing. and the
CP/M implementation includes an as
sembler supporting 8080 syntax. Use
of the Magic/L assembler is somewhat
different from conventional assembly
language programming. and perhaps
a little easier to learn, because assem
bly is interactive under Magic/L This
is a one-pass assembler and experi
enced assembly-language program
mers will notice the restrictions on for
ward references. However, our expe
rience in using assembly language in
FORTH will apply to Magic/L as well:
Assembly code segments are almost

~~~~n~!?\\r~~:y~r~~krl~'a~~t)~l~~ronrd~~kerll'
overproductIOn They won't let U~ to revelllthelT
namell, but when you r..eelve them you'll

fllctlll~~~?f)oJ~I[~i~~elrrR~~~I·I~~,~llntl~t'KS
made lllheledor unlaheled'Cerufied,
Kuarllntced IO(rK, error free MONEY HACK
SATiSFACTION GUABANTEE! FAST 4/0
HOUR SHIPPING' "BOXED" come~ ctlmplete
wlln IIlee.'eli Ilud labell. "BUI.K" dot's not
Pncu are per disk Call fur volume pr](~lnlol 0 00 1 0 0 O~

ItUOAO BOXED SS/DO·3Stk (Apple) 72C 70e 67' 55t 52C •
,*UDID BOXED SS/DO·Slendud aoc c e 71( 66C •
pUDlO BOXED 05/00 (IBM, etc) a1C 85e SiC 78C 7St n I

COMPUTER SUPPLIES AT WHOLESALE PRICESl
UNlflL£·7S, like "FIlp.n·fIIe" hold. 75 dl.ks $10

~:~~~:.~B~lit~8~5~nldl~·!hl~:r~O~o'::I:::~rS.~1~600/ctn $29
DRAFT·QUALITY 8.5111" white 16;1: .td·per 3400/ctn $29

HOW TO ORDER: Pay by MC·Villa·Amex·COD or send check

:~p~~~~rp~~~;~~~lu~~oS4·P;~~~~~~t~~SgliT~O~)ib;~R'~~~~r8
MUST Include daylime phone & street addren. Minimum order
$15. Money·back 30 day alllfaction guarantee! Send for free
flyer with IOU'1 of dllcount lupplies'

age 65
years worked 40
retirement benelits 0· \

~~\ (800)343-0472
IN MASS (617)"UNI-TECH"

UN/TECH 20Y HURLEY STREET
CAMBRIDGE, MA 02141

@1985.Unltech.lnc MAGIC/L UPDATE
Inquiry 423

BUY
UNITED
STATES

SAVINGS
BONDS

W e have spent many months with
MagiclL version 2.40 for CP/M.

After we finished the initial review. Loki
supplied us with the updated version
2.50. which features several improve
ments.

First. a command retrieval function
stores the most recently entered MagidL
command lines in a 512-character cir
cular buffer. You can recall. edit. and
reexecute them.

A cross-reference capability lets you
generate a complete listing of all sym
bols used by a program

A dictionary editing utility lets you
compress, edit. or eliminate the sym
bol table from a saved MagiclL pro
gram. This saves memory and, when
used on a turnkey program. can elimi-

nate the requirement for Magic/L run
time sublicensing.

Control-C no longer aborts to the
CP/M prompt. You have the choice of
returning to CP/M or to the mgl>
prompt.

Improved floating-point support fur
ther speeds optimization and now con
forms internally to the IEEE standard,
making it compatible with the 8087
(this is of interest to MS-DOS-version
users).

This release also includes several
new source files. Loki has indicated
that future releases might include the
information necessary to recompile a
smaller kernel of the language for
target applications. as is possible with
many versions of FORTH.
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Crisp, clean, hardcopy graphics make dramatic im
pressions. Now, with Houston Instrument's PC Plotter,
you have an affordable way to link the power of
graphics to your personal computer. The PC Plotter
produces quality graphics at a price you won't mind
paying. It allows you to produce vibrant line, bar, and
pie charts using eight different colors on either paper
or overhead transparencies. And you can create either
8V2" x 11" or 11" x 17" graphics.

Whether you're a computer wizard or novice, the
PC Plotter is simple to operate and can be used with
virtually any computer on the market today. Plus, your
graphics software choices are unlimited. Houston
Instrument products are supported by a versatile
collection of more than 250 graphics software packages.

For example, just take a look at the above photo and
you'll see plots created by PFS:® Graph, Lotus®
1_2_3,TM Peachtree Business Graphics System,TM Design
Intelligence,TM Energraphics,TM and Smart Spreadsheet
with Graphics. <'

Make the most out of owning an IBM,® Apple® or
other personal computer. Give ita PC Plotter ... and
give your presentations the visual advantage you need
to win in business.

Visit your authorized Houston Instrument dealer or
local computer store today and ask for a demonstra
tion of the PC Plotter. For more information, call us at
800-531-5205. Texas residents may phone (512) 835-0900.
Houston Instrument products are designed, marketed, and
manufactured in Austin, Texas.

Du0Q1J0ts0w
Ins1'rumen1'
Inquiry 187 4P019



WALTZ
LISP

REVIEW: MAGIC/L

-INTERNATIONAL

Superbly documented.

endif
END
poke ( base fixreal , 33fex )

The fix. which Loki dictated over the
phone, shows the ease with which you
can make changes in MagiclL.

The error-message facility requires
that you have the error-message text
file on the system. Magic/L lets you
specify the drive on which the mes
sage file exists. We would have pre
ferred to have the messages as a
module. Most. but not all. error situa
tions are documented. The error
checking in general is simpler and
sparser than in most high-level lan
guages, and it is sometimes easy to
crash the system with an error (a stack
underflow. for example) We did this
a few times when we were starting,
but we no longer have this problem

CONCWSION
Overall, we have found Magic/L to be
a well-conceived. well-implemented.
and useful language combining the
finer features of various other lan
guages. The ability to create and use
modules to be imported to and ex
ported from the Magic/L system is
especially powerful. since you can
customize any or all the parts of
MagiclL for individualized applica
tions. And those already used to a
structured programming language like
Pascal or C should be able to write
useful programs quickly because of
the ease of translation.

In addition to the features we have
discussed. Magic/L has other interest
ing aspects. For example. the lan
guage permits vocabulary branching.
has the ability to divide the symbol
table into subvocabularies. and lets
you directly access Magic/L internal
compiler routines.

Obviously. MagiclL is not a panacea
for all programming problems MagidL.
like FORTH. is designed more for the
serious software developer than for
the novice. Once mastered, however.
it offers an environment in which de
velopment seems to flow very natural
ly Magic/L is easily maintained and
modified and can be as powerful as
a user's ability to extend it. •

DOCUMENTATtON, BUGS, AND
SUPPORT
The documentation is fairly good and
contains quite a bit of information. It
has discussions of advanced applica
tions and features. good hints on
debugging code, and an interesting
discussion on speed efficiency versus
space efficiency We would have liked
a glossary that was more detailed
than an index but more concise than
a reference manual. It would also be
nice to have a single comprehensive
index to the terms defined in the
user's manual and the Magic/L CP/M
supplement.

Some words expect argument values
in octal. and the documentation oc
casionally refers to octal. The use of
octal is a carryover from implemen
tations on minicomputers. Most micro
users would prefer to specify charac
ter codes and other arguments in
hexadecimal. We also wished for
some familiar FORTH tools, like the
VLlST command that displays all de
fined words with the most recently
defined first. The Magic/L equivalent
lists the most recent words last. an an
noyance when you just want to see
how you named a variable.

REAL operations did not function
properly in the version 2.40 (see the
text box "Magic/L Update:' page 348,
for the features of the latest version)
that we originally received. A call to
Loki resulted in a quick fix

C >type realfix.mg

; REAL FIX FOR MG/L

DEFINE FIXREAL
if ( dup ( rliteral ( $tbuf ) ) )
exec ( rival 2315x )

BIOS (basic input/output system)
rather than a problem with Magic/L.

Magic/L is designed
more for the serious
software developer
than for the novice.

15930 SW Colony PI.
Portland, OR 97224

WALTZ LISP

5169
~~, ·Manual only: $30 (refundLt=====-=---"- able with order). Foreign

orders: add $5 for surface
mail, $20 for airmail COD add $3. Apple CPIM, hard
sector, and 3" formats add $15. MClVisa accepted

16-bit versions require DOS 2x or CP/M-86 and 128K
RAM (more recommended).
Z-80 version requires CPIM
2x or 3.x and 48K RAM
minimum. Waltz lisp runs
on hundreds of different
computer models and is
available in all disk formats

10 Order WIltz Usp now and receive tree our
PROLOG Interpreter

Cl8g PROLOG is a tiny (but very complete)
PROLOG implementation written entirely in
WaIIzJ,Jsp. In addition to the full source code,
the package includes a50 page Clog manual.

The universal, superefficient
LISP for MS-DOS and CP/M.

Waltz Lisp is avery powerful and complete
implementation of Lisp. It is substantially
compatible with established mainframe Lisps
such as Franz (the Lisp running under Unix),
Common Lisp, and MacLisp.

~ In independent tests, Waltz Lisp
~ was up to twenty(l) times faster
than competing microcomputer Lisps.

~ Built-in WS-compatible full
.......... screen file editor. Full debug
ging and error handling facilities are available at all
times. No debuggers to link or load.

~ Random file access, binary file
~ support, and extensive string
operations make Waltz Lisp suitable for general
programming. Several utilities are included in the
package.

~ Functions of type lambda (expr),
~ nlambda (fexpr), lexpr, macro.
Splicing and non-splicing character macros. Full
suite of mappers, iterators, etc. Long integers (up
to 611 digits). Fast list sorting using user defined
comparison predicates. Built-in prettyprinting and
formatting facilities. Nearly 300 functions in all.

~ Transparent (yet programmable)
~ handling of undefined function
references allows large programs to reside partially
on disk at run time. Automatic loading of initializa
tion file. Assembly language interface.

Each aspect of
the interpreter is

described in detail. The 300+ page manual
includes an exhaustive index. Hundreds of illustra
tive examples.

For further information or to order call

• 1-800-L1P-4000 Dept. 31 =:!CI
In Oregon and outside USA call 1-503-684-3000.
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Sl995
Sl795
Sl795
.1795

Sl50

•

GABYfES.
5t2K bytes, and later upgrade to

ur own pace, as your needs-expand.
u can have multiple drives on a

isk gives you mainframe
your desk.

IS SAVED FOR LAST:
512K IMbyte
'695 Sl395
'995
'695
'595
'695
'150

NEY

Inquiry 337

SemiDisk Systems, Inc.
P.O. Box GG, Beaverton, Oregon 97075

503-642-3100

Sem
Sem'
IBM pc.
QX-IO
TRS-BO II, 12, 16
Battery Backup Unit

We'vel
the Se far more affordable n ever before. With price
cuts over 25% for most of our product line. Even our new 2
megabyte units are included.
COMPARE WIlli lliE OlliERS.

SemiDisk Systems builds fast disk
microcomputers than anyone else. S-
TRS-80 Models II, 12, an ro 2 megabytes per board,
standard. Up to 8megabyt per computer, using only four bus
slots, max! Software drivers are available for CP/M 80, MS-DOS,
ZDOS, TurboDOS, VALDOCS 2, and Cromix. SemiDisk turns
good computers into great computers.
GREAT NEWS FOR IBM PC AT USERS.

New MS-DOS 3.0 software drives take full advantage of the
80286's expanded instruction set, moving data four times faster
than can be done on PC or XT.
BATfERY BACKUP, TOO.

At 0.7 amps per 2 megabytes, SemiDisk consumes far less
power than the competition. And you don't have to worry if the
lights go out. The battery backup option gives you 5-10 hours of
data protection during a blackout. Nobody else has this
important feature. Why risk valuable data~,

Call ';03-646-')'510 for CBBS/NW, S03·77')·4838 for CBBS/PCS, and 503 649-8327 for eBBS/Aloha, all semiDisk-equipped computer buIIeli(I board5
(.~OO/1200 haud). Sc:miDisk. St:miSpt)ol lrademark... of SemiOisk SYSI~m.'l. CP/M lradt-mark of DiMital Research.

,1f!
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Macintosh is getting into
more businesses these days
because it is now compatible
with IBM PC software. That's
right, IBM software. Thanks to
what's been hailed as the best
new computer product of
1985: MacCharlie.

By attaching MacCharlie to
Macintosh you suddenly possess
the premier qualities of the
world's two most popular
personal computers.

We call it the best of
both worlds. Others call it
revolutionary, miraculous,
amazing, and other similarly
embarassing adjectives. And
with good reason.

First of all, your heavy
investment in IBM PC software
can now receive even heavier use.

And each program is
enhanced by Macintosh's many
beloved features: window
sizing, the menu bar, clipboard,
calculator and notepad. All
controlled, of course, by the
infinitely convenient mouse.

But MacCharlie also provides
several other unexpected
pleasures. Like the ability to
link Macintosh to IBM serial
networks and mainframes. And
the flexibility of file transfer
between the two popular PC's,
which means offices using both
computers can kiss double
entries goodbye.

MacCharlie also makes
Macintosh compatible with
almost any IBM peripheral,
including printers, modems
and even hard disk drives.

In brief, MacCharlie makes
it a cinch to justify adding the
powerful, easy-to-use Macintosh
to your software-laden family
of IBM PC's.

And once that happens, you'll
be amazed at the good things
going into your Macintosh.
And out of your office.

MacCharlieTM
by Dayna Communications

50 South Main, Salt Lake City, Utah 84144

For more information, contact your authorized Dayna Dealer, or call Operator l4A toll-free, 1-800-531-0600. (In Utah, call 531-0600.)
Apple is a registered trademark of Apple Computer. Inc. Macintosh is a trademark licensed to Apple Computer, Inc. IBM is a registered trademark of
International Business Machines Corporation.

Inquiry 120 NOVEMBER 1985 • BY T E 353



NEe·
NEe Home Electronics (U.S.A.) Inc.

Personal Computer Division
1401 Estes Avenue

Elk Grove Village. IL 60007
312·228-5900
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IBM's Professional
Graphics System

For what
you get,
it's less

expensive
than it
seems

BY RIK JADRNICEK

Rik Jadrnicek. a BYTE contributing
editor. is president of Microflow

(POB 1147. Mill Valley. CA
94942) and a CAD consultant
combining knowledge of systems
integration. software design. and

programming. Rik also enjoys
sailing. music. and video.

..

H·A·R·D·W·A·R·E

W ith CAD (computer-aided
design) software rapidly be
coming an economical and pro

fessional reality on desktop microcom
puters, the search is on for the hardware to
keep pace with it. The 320- by 200-pixel
four-color graphics cards available for the
IBM Personal Computer are just not equal
to the detailed drafting, painting, and
surface-shading tasks required in a profes
sional environment.

The IBM Professional Graphics System
(PGS) consists of a high-resolution color
monitor matched to a graphics-controller
board; it provides f1ickerless 640- by
480-pixel graphics images in 256-out of a
possible 4096-simultaneously displayed
colors. To better understand the difference
between PGS and the average microcom
puter CAD offering, let's take a brief look
at the graphics capability currently available
for IBM PCs.

Many personal computers come from the
factory equipped with high-resolution
graphics capability, including the NEC APC
and the Victor 9000. IBM PCs offer "expan
sion slots"; third-party vendors fill these
slots with a wide variety of graphics
enhancement controller boards that pro
vide tremendous flexibility when configur
ing a system for graphics work.

Many of these graphics-enhancement
boards for the IBM PC serve a dual purpose.
They emulate the standard 320- by
200-pixel IBM color-graphics card, making
the PC compatible with much of the busi
ness-graphics software currently available.
In addition, they provide a variety of high
resolution graphics options ranging from
monochrome to 1024- by 1024-pixel color
resolution. A quality graphics software
package attempting to do professional CAD
work will use, the higher-resolution products.

The 1ecmar Graphics Master board ($695)
is a popular choice because it emulates
standard IBM color graphics and provides
a 640- by 480-pixel high-resolution color
option that lets you display 16 different

R·E·V·I·E·W

colors simultaneously on a graphics
monitor. It uses a standard TTL (transistor
transistor logic) nine-pin connector and pro
vides character generation for displaying
text. Since the board puts out an interlaced
signal. a standard graphics monitor flickers
when it displays the higher-resolution
image. Many users have found out the hard
way that you need a special long-per
sistence phosphor monitor (costing be
tween $695 and $1500) for an acceptable
display. This configuration is limited to ap
plications requiring only 16 colors.

Some graphics boards, like Conographic's
Cono-Color 40, require a special monitor
(starting at $1600) with a higher non
standard horizontal-scan rate and analog in
puts. The Artist 1 from Control Systems
($2250) provides 1024- by 1024-pixel res
olution with 256 simultaneous colors dis
playable out of a palette of 16 million.
However, it doesn't have 6845 emulation for
text generation, so you need a dual-monitor
system to do nongraphics work. Also, you
need a 19-inch monitor with a nonstandard
horizontal-scan rate and long-persistence
phosphors (starting at $2400). 1b com
plicate matters, different software packages
may have drivers for different graphics
cards. You can end up with a lot of gear that
may soon be obsolete.

What do you do if you want to create fine
line drawings requiring no more than 16
simultaneous colors with your IBM PC? At
the same time you want to paint and create
surface shading requiring at least 256 simul
taneous colors with that same system. In ad
dition, you want to display text and run
business-graphics software for financial
analysis. Well. you are well on your way to
$5000 worth of gear and a two-monitor
system.

THE PROFESSIONAL
GRAPHICS SYSTEM
The IBM PGS consists of a matched high
resolution color monitor and graphics-

(continued)
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REVIEW: PROFESSIONAL GRAPHICS SYSTEM

AT A GLANCE

Name
IBM Professional Graphics System

Manufacturer
International Business Machines
1000 NW 51st Sf
Boca Raton, FL 33432

Components
Professional Graphics 12-inch display
(CRT), Professional Graphics controller card

Software
Demo disks, diagnostics disk, Graphical
Kernel System (six disks), Professional
Graphics Series device drivers, Graphics
Development Toolkit (includes language
libraries and supplemental programs)

Features
640- by 480-pixel resolution,
256 simultaneous colors

Documentation
Installation guide, booklet covering display
device driver, GKS programmer's guide, two
volumes covering GKS language bindings,
and reference booklets for FORTRAN,
BASIC, Pascal, and Macro Assembler

Price
Professional Graphics display $1295
Professional Graphics

controller card $2995
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controller card. The system emulates
the 6845 for text generation and the
standard IBM color-graphics card to
run business-graphics software. it pro
vides graphics with 640- by 480-pixel
resolution displayed in 256 simulta
neous colors. and it is an integrated
system. When you consider the costs
of a good graphics board and com
patible monitor, PGS's $4290 price
tag doesn't seem so expensive.

The PGS board occupies two slots
in the IBM PC A TTL nine-pin connec
tor carries the noninterlaced signals
to a special high-resolution color
monitor that looks much like the stan
dard IBM color monitor. PGS will not
drive a standard coLor monitor.

I used the AutoCAD program from
Autodesk Inc. (Sausalito, California)
and the AE/CADD Master Template
architectural software from Archsoft
Corporation (San Francisco) to
evaluate the graphics system. These
products make extensive use of color
and drawing primitives to create pro
fessional drawings on the display. I
was unable to find any painting or
three-dimensional software that cur
rently supports PGS.

Comparisons of color palettes and
fine line representations are shown
for the standard IBM color-graphics
card (see photos 1and 4). the Tecmar
Graphics Master card (see photos 2
and 5). and the IBM PGS (see photos
3 and 6). PGS provides the ability to
represent subtle shades of color
because it is capable of displaying
256 simultaneous colors.

With the Graphics Master, the image
tends to flicker despite the use of a
long-persistence phosphor monitor
due to the interlaced signal generated
by the board. It can be quite distract
ing during prolonged use in a produc
tion environment. PGS did not flicker
at all while displaying the same
images. This is reason enough to con
sider the product for professional
work.

When I was using PGS as a single
monitor system. the 6845 emulation
for text generation seemed to be
quite slow compared to both the IBM
color-graphics card and the Tecmar
board. During text editing and direc-

tory scrolling. PGS was sluggish to an
extent that could interfere with pro
duction work. Keep in mind that you
can use PGS in a dual-monitor con
figuration with the text displayed on
a monochrome monitor.

In my work I use the IBM AT for
writing. drafting, data extraction from
drawings for report generation and
spreadsheet analysis. three-dimen
sional manipulation of two-dimen
sional images, and renderings using
images created in the drafting and
three-dimensional stage. I am con
stantly putting different graphics
boards into my system and using two
monitors. In general. professional
drafting software tends to support the
16-color boards, while professional
three-dimensional and painting soft
ware requires and supports the
256-simultaneous-color boards. If
these packages begin to support
graphics systems like PGS. the days of
swapping graphics boards and
monitors may soon be over.

The PGS package includes ample
documentation if you want to develop
drivers for existing software or entire
ly new applications. It comes with a
three-disk Graphics Development
Toolkit that contains a set of linkable
libraries for graphics and text func
tions. The Virtual Device Interface
Controller and a set of device drivers
for display units, printers. and plotters
are also included.

Reference booklets contain the
specific language syntax for each
function. I saw booklets for FOR
TRAN, BASIC Pascal. and Macro
Assembler. The Toolkit provides the
means for writing device-independent
graphics software so you can direct
program output to any supported
workstation or input/output device
without having to modify your
application.

The three-volume Graphical Kernel
System (GKS) includes six disks. a pro
grammer's guide. and two volumes of
language bindings. GKS is designed
for use by BASIC C or FORTRAN pro
grammers. You do not need expertise
in graphics programming. but GKS
does assume you have a certain

(continued)



Photo I: A palette of 256 colors created with Autodesk's
AutoeAD program and displayed using the standard IBM
color-graphics card.

Photo 2: The same palette of 256 colors displayed using the
Tecmar Graphics Master.

Photo 3: The same palette of 256 colors displayed using
the IBM Professional Graphics System.

Photo 4: An architectural drawing using Archsoft's AE/CADD
Master Template displayed using the standard IBM graphics card
with 4 simultaneous colors at 320- by 200-pixel resolution.

Photo 5: The same architectural drawing displayed using
the Tecmar Graphics Master board with 16 simultaneous colors
at 640- by 480-pixel resolution.

Photo 6: The same architectural drawing displayed using
the IBM Professional Graphics System with 256 simultaneous
colors at 640- by 480-pixel resolution.
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REVIEW: PROFESSIONAL GRAPHICS SYSTEM

A SYSTEMS PROGRAMMER'S EXPERIENCE
WITH IBM's PROFESSIONAL

GRAPHICS CONTROLLER
BY RODRIGO SILVEIRA

Listing A: The primitive commands that should have filled the
ellipse with red.

-Communications are in hex
-Reset program parameters
-Define the viewport coordinates
-Initialize the lookup table
-Set the current color
-Set the current point
-Draw an ellipse
-Random area fill

I recently set out to write a display
driver to be used by Autodesk's

AutoCAD program to drive the IBM
Professional Graphics Controller (PGC).
lWo design assumptions tailored my ef
fort. First. the AutoCAD program won't
allow any software between itself and
any graphics boards. This means that
all communications between AutoCAD
and the graphics board must be han
dled by the AutoCAD software itself.
The Graphical Kernel System (GKS) and
Graphics Development Toolkit accom
panying the PGC were therefore of no
use in this particular application. Sec
ond. AutoCAD's core code expects a
series of well-defined subroutines to
exist at the driver level. Anytime a
display operation is needed. AutoCAD
calls one of these subroutines.

In the driver design there are three
layers of subroutines: well-defined
AutoCAD subroutines. PGC primitive
subroutines. and AutoCAD/PGC com
munication subroutines.

Since the documentation accom
panying PGC pertains to GKS and to
the lbolkit. I had to get the Professional
Graphics Controller technical reference
manual from IBM.

There was no documentation on how
to use the cold-restart flag. the warm
restart flag. and the error-enable flag.
addressed C600:0306. C600:0307.
and C600:0308. respectively (all hexa
decimal). I called IBM for help and was
told to set each of them to a nonzero

familiarity with graphics concepts.
Unless you are simply using PGS with
existing applications software. GKS is
an integral part of it. The manual
covers installation and start-up pro
cedures. GKS concepts. programming
with GKS. and GKS routines. The
volumes of language bindings discuss
how to adapt GKS to specific pro-

358 BY T E • NOVEMBER 1985

value to correct the problem. This was
the first in a series of satisfactory
results obtained by calling IBM tech
nical personnel.

During the first development phase.
I ran into a problem testing the AREA
subroutine. I wrote a series of small
programs designed to execute the
primitives in listing A. After execution
I expected the ellipse to be filled with
the color 24 (red). the current default
color. Instead. the ellipse was not filled.
but part of the viewport was. If I
changed the current color to a color
other than 24 before executing the
AREA command. then the ellipse was
filled properly. I never did resolve this
situation because I didn't need this
feature.

I ran into several instances where the
PGC "lost control" in the communica
tion area. This happened when Auto
CAD drove the controller very fast. For

HX
RESETF
WINDOW 0,639.0,479
LUTINT 0
COLOR 24
MOVE 320,240
ELLIPSE 200.100
AREA

gramming languages. Binding conven
tions. argument conventions. and GKS
error handling are discussed along
with installing and linking your pro
grams to the GKS libraries.

SUMMARY
The IBM Professional Graphics Sys
tem has something to offer for both

example. when a VIEWPORT was
followed by a series of drawing com
mands. the board would draw using
the previous VIEWPORT instead of the
current one. In order to circumvent the
problem. I inserted timing delays be
tween the VIEWPORT command and
AutoCAD. However. since the driver
was initially developed on a PC XT. the
problem recurred when I tried to run
it on a PC AT.

Further investigation led me to
change the algorithm used to write
commands to the communication area.
Initially. I wrote bytes to the commu
nication queue as long as there was at
least I byte free. The algorithm read
the WRITE and READ pointers. deter
mined the number of bytes available.
and wrote either the whole command
or as many bytes as were available.
Once the entire command was written.
control returned to the driver. I

the end user and the program devel
oper Since the card is likely to be
widely supported. you may find all the
software you need supported by one
hardware system. PGS is a good can
didate for the CAD/CAM (computer
aided manufacturing) field since you
can display drafting drawings that re
quire only a few colors along with



REVIEW: PROFESSIONAL GRAPHICS SYSTEM

changed the algorithm to write to the
communication queue only after deter
mining that there were 256 bytes avail
able. This circumvented the problem
for both the XT and the AT.

A refinement of this algorithm was
later developed at the suggestion of
my colleague Greg Lutz. He proposed
that I write to the output queue only
after determining that the number of
bytes available equaled or exceeded
the number of bytes used by the com
mand to be executed by the PGc. This
new algorithm did not work, and it ex
hibited the same symptoms as the
ones I'd experimented with before,

A simple change did the trick. By
writing to the output queue only after
determining that the number of bytes
available exceeded the number used
by the command, I got the PGC to work
satisfactorily.

While creating the display driver, I
loaded my own RGB (red-green-blue)
values into the lookup table (LUT).
Later, when I used the RESETF com
mand, the default palette 0 was not
loaded. I tried the LUTINT 0 command
but it didn't work either. In order to
reset the default palette to 0, I had to
turn the power off and then on again.
Since this doesn't create a significant
problem in the functioning of the
driver, I decided to live with it.

In general. interfacing software to the
IBM PGC is straightforward compared
to other cards I've used. You send com-

painted and three-dimensional sur
face-shaded images that require a
wide variety of simultaneous colors.

Don't let the price tag discourage
you, The cost of putting together a
graphics system that compares with
pes using the graphics cards and
monitors currently available exceeds
the pes price of $4290. As a bonus,

..

mands to the PGC board via high-level
commands. The board comes with
primitives that are easy to use. For ex
ample, if you want to construct a cir
cle, you simply execute a single primi
tive instead of manipulating a variety
of mathematical constructs. This
eliminates the need for assembly-lan
guage programming and makes driver
creation faster, easier, and simpler to
debug, And the driver will be simpler
to maintain in the future because the
code is easy to understand.

As a graphics controller, the IBM Pro
fessional Graphics System has good
color capability at 640- by 480-pixel
flickerless resolution of up to 256
simultaneous colors. However, some
improvements are definitely possible.
The resolution should be 1024 by 1024
pixels for the price, Also, when you are
using the system with a single monitor
for graphics and text. the 6845 emula
tion for character generation is quite
slow, Other than that. the IBM Profes
sional Graphics System seems equal to
most of the graphics tasks you might
face.

Rodrigo Silveira (52 I MacArthur Ave.. Red
wood CitIJ, CA 94063) is a sIJstems program
mer and technical manager for Autodesk Inc.
He spent five IJears as a SperrIJ Univac 1100
sIJstems programmer and has been in the
CAD/CAM/CAE industrIJ for the past three,
Rodrigo's other interests include chess and
vollelJball.

the pes 6845 emulation for text gen
eration lets you do it all on a single
monitor system, saving the cost of a
monochrome card and monitor. look
ing at pes, I get the feeling that things
are going in the right direction. I only
wish the display had a resolution of
1024 by 1024 pixels. Maybe next
year. _

Inquiry 161
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For IBM-PC Add-On Users

In A Pinch? Give Qle The Inch
We Have the Right Products ... at the Right Prices

... Right Now!

This low power Microscience sub
system comes complete with
controller, cables, drive, easy
instructions. Fits inside your
floppy slot. Compatible with DOS
2.0. 2.1, and 3.0 without any
patches. 32 MB half-height w/con
troller, $1,095 ... 20 MB Drive for the
PC AT, $795. Mounting hardware
for Compaq is available. External
10 MB $549, external 20 MB $649.

QIC-03 300/1200 Baud
Modems

Our modems are fully Hayes
compatible with features such as
low heat dissipation, low power
consumption. software volume
control for the speaker. and large
scale-integration "Modem on a
chip" for high reliability. It also
comes with communications
software which lets you emulate
VT100 or IBM 3l0l.
Half-size Internal $299.

More Functions ...
Less Cost

QIC-05 Multi-Function Card

It gives you more than just added
memory. It gives you reliable
memory expansion (up to 384K). a
serial port, a parallel port. a
game port. and a battery back-up
clock calendar. Includes RAM
disk. print spooler. and clock
utilities. (The 64K RAM set is only
$15.) With 2 serial ports $175.

QIC-2020 External Hard Disk
with Tape Backup.

RESEARCH
INCORPORATED

489 Valley Way
Milpitas, Ca 95035QIC405

can Us Today!
(408) 942-8086

Telex: 5101002379 QICRCH

tape backup unit in a chassis
with two extra I/O slots. Comes
with cable and a half size host
adapter card. 20 MB hard disk
with 60 MB tape is only $2450.

We Guarantee Satisfaction!

No Risk. All our products carry the
manufacturer's warranty. And
remember, if for any reason. you
are not completely satisfied
within 30 days, you can return it for
a full refund

Hercules, Color $185
Hercules Compatible. Mono $199
Color Graphics Card $125
Everex Graphics Edge $295

Hall Size Cards
Memory card with

SK $ 79
384K $175
576K $225

10 card with 2 serial ports,
1 parallel port,
clock/calender $125
Internal Power Supply

135 Watt $ 99
150 Watt $115

Expansion Chassis with
I/O Slots $645
IBM PC, 256K, 1 Drive $1499

Graphics Boards

e. Our
ape back-up unit

mto the back of your floppy
controller. It works like a floppy
disk so you can use all the OOS file
commands such as COPY or DIR.
Back-up 10 MB in 15 minutes. Our

\O~'P
~qq

20 MB cassette and 60
ridge back-up systems come with
controller. cables anddrive. Back
up 20 MB in 6 minutes. You can
even do fast Image back-up and
then file-by-file retrieval. Works on
IBM PC, XT or AT. Internal 10 MB
$499. 20 MB $699. 60 MB $899.
External 10 MB $675, 20 MB $875, 60
MB $995.

MasterCardjVisa. no surcharge. American Express sales add 3~ to prices. Inquiry 317 ,",',
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Juki's 6300
Daisy..Wfteel Printer

Letter"quality
output and

Diablo
compatibility

BY WAYNE RASH JR.

Wayne Rash lr is a member of
the professional staff of American
Management Systems Inc. (1777

North Kent St.. Arlington. VA
22209). where he consults with

the federal government on
microcomputers.

+

Juki's 6300 printer. a Diablo 630 clone.
is the company's top-of-the-line offer
ing to people looking for low- and

medium-priced printers. Juki brought dot
matrix-printer prices to the letter-quality
printer field when it introduced its 6100
nearly two years ago. That printer was
characterized by solid construction and the
best manual in the printer industry. The
6300 follows in that tradition.

Fortunately. the 6300 has departed from
its older sibling's footsteps in several impor
tant ways. You do not. for example. have to
disassemble the printer to set the configura
tion switches. The linear induction motor
that drives the carriage for the 61 OO's print
head is gone as well. repl(jced by a cogged
belt that may be low tech but is more ac
curate in positioning the print head.

The Juki 6300 is a better clone of the
Diablo than its predecessor is. Where the
6100 is merely plug-compatible with a
Diablo printer. the 6300 also accepts Diablo
ribbons and print wheels. This makes buy
ing supplies a lot more convenient since Juki
daisy wheels are rarely stocked by any but
Juki retailers. The 6300 uses regular Diablo
HYI\'pe II ribbon cartridges but will not ac
cept the !4-inch taller HYI\'pe II High Capaci
ty cartridges. I must admit that Diablo rib
bon cartridges are not as easily obtainable
nor as inexpensive as the IBM Selectric
typewriter ribbons used by the 6100.

The printer software supports every print
mode of the Diablo 630 with the exception
of the alternate ribbon color. In addition.
you can select shadow printing that is
similar in appearance to bold printing.
When you install the printer driver for your
word processor. all you have to do is select
the menu choice for the Diablo 630. Juki
does give you instructions for installing the
shadow-printing feature into WordStar.

The 6300 also supports graphics just as
a Diablo does. Regrettably. very few com
mercial software packages support the ex
cellent graphics produced by this printer
For this reason. I was unable to test this fea-

ture myself; however. I have seen graphics
produced by it. and I have used the Juki
6100 for graphics.

The ease of setting the configuration
switches for the serial interface and for the
various print options is improved signifi
cantly over the earlier Juki printer With the
6100. you had to strip the printer down to
its frame to set the serial interface. Now. all
the DIP (dual in-line package) switches are
located on the rear of the printer or under
neath the front cover.

USING THE 6300
Even an inexperienced user should have an
easy time with the Juki 6300. The setup in
structions in the manual are excellent. and
the DIP switches are preset with the settings
you are most likely to need.

The optional tractor feed takes only a mo
ment to install. The mechanism snaps on
top of the printer. and the paper alarm
plugs into the rear. This is a well-constructed
bidirectional tractor feed that works well
once the paper is in place. Getting the
paper started is inconvenient: You must lift
the rear of the feed mechanism and flip the
platen pressure control to make the paper
feed properly. Once the paper is started.
you flip this control to its original position
and lower the rear of the feed mechanism.

The Juki 6300 seems to be quieter and
less obtrusive than the Diablo 630 it
emulates. It is much smaller and lighter and
seems to impart less vibration to the printer
stand. The noise shield included with the
printer works with the tractor feed in place.

In general. the Juki 6300 is equally cap
able of working with WordStar or printing
program listings. Only WordStar 2000 upset
the calm by somehow defeating bidirec
tional printing. but it does this with all the
printers I've tried.

THE BENCHMARKS
Juki claims that the 6300 generates text at
the rate of 40 characters per second (cps)

(continued)
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AT A GLANCE

302412 18

~ DIABLO 630

LIST PRICE ($100)

30 40 50 0

JUKI6300 fl JUKI 6100

2010

.11110 I

PRINT SPEED (CHARACTERS/SECOND)

o

Manufacturer
Juki Office Machine Corp.
299 Market St.
Saddle Brook, NJ 07662
(201) 368-3666

23844 Hawthorne Blvd.
Suite 101
Torrance, CA 90503
(213) 320-4860

Size
23.6 by 15.7 by 4.9 inches;
32 pounds

Type
Daisy-wheel printer

Features
32-cps Shannon test at 12
pitch; 3K memory expandable
to 15K; friction feed; accepts
Diablo print wheels and
ribbons; software-compatible
with Diablo 630; supports
Diablo graphics; supports 10-,
12-, and 15-pitch settings and
proportional spacing

Name
Juki 6300

Options
Tractor feed; memory
expansion to 15K This is the Juki 6300 daisy wheel printer

Documentation
User's manual, spiral-bound,
215 pages

Price
$995

This is the Juki 6100 This is the Juki 6100

This is the Diablo 630 printer.

The Juki 6300 printer (using a Courier 72 daisy
wheel) is compared with the Juki 6100 (using
a Courier 10 daisy wheel) and the Diablo 630
(using a Courier Legal 10 daisy wheel). The
pitch for all printers is 10 characters per inch.

Print speeds were determined by timing how
long it took the printers to print the Shannon
test (573 characters; see the February 1984
BYTE, page 193). The prices are list prices,
including tractor-feed mechanism.

and prints the Shannon test at 32 cps.
While the printer performs as prom
ised, you should not expect to turn
out characters at this rate. To see why
requires a few words about per
formance tests for daisy-wheel
printers.

The primary factors in determining
the speed of a daisy-wheel printer are
the time required for the print
mechanism to move from one letter
position to the next and the time re-

qUired for the daisy wheel to spin into
position to print the required charac
ter. As a result. the speed of the
printer is affected by both the pitch
and the nature of the text being
printed.

The effect of the pitch is fairly ob
vious. If you are printing 12 characters
per inch, it takes less time to move
between characters than it does if you
are printing 10 characters per inch.
Printing at 12 pitch is faster, and this

is the pitch used by Juki for determin
ing its speed specifications.

The effect of the nature of the text
on printing speed is a much more
complex issue. Sergio Mello-Grand
treated this issue very thoroughly in
his article "The Art of Benchmarking
Printers" (February 1984 BYTE, page
193). He also presented a number of
benchmarks for dot-matrix and daisy
wheel printers, some of which I used

(continued)
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Microsoft and Multiplan are registered trademarks and The High Performance
Software is a trademark of Microsoft Corporation. Lotus and 1-2-3 are
registered trademarks of Lotus Development Corporation. IBM is a registered
trademark of International Business Machines Corporation. Hercules is a
trademark of Hercules Computer Technology. PC Paintbrush is a trademark
of ZSoft Corporation.

Now when you buy the Microsoft® Mouse, you get a
dazzling new color paint program, PC Paintbrush~free.

PC Paintbrush supports a host of graphics cards (in
cluding the new IBM® EGA and Hercules TM Graphics Card)
and over 30 printers and plotters.

Microsoft Mouse is the
I

high performance
mouse for the IBM
Personal Computers.
It puts the power to
run Microsoft Multiplan,
Lotus®1-2-3: Microsoft Word and other popular programs
in the palm ofyour hand. It's available MICROSOFt
in serial and bus versions. The High Performance Software"'

So why monkey around with any other mouse. For
the name of your nearest Microsoft dealer; call (800)
426-9400. In Washington State
and Alaska, call (206) 828-8088.
In Canada, (416) 673-7638.



REVIEW: JUKI 6300

Speed! Model 510 punches paper tape at 110cps,
reads at 150cps. This rugged machine is computer
compallble offering RS232C, current loop, parallel
Inputs. The ASCII-to-Baudot code conversion per
mits direct keyboard entry for Telex!TWX transmis
sion. Plus: 256 character storage. 75-9600 baud
rate, 5-8 level tape, stock. ADDMASTER CaRR 416
JUnipero Serra Dr., San Gabnel, CA 91776 *
818/285-1121

Inquiry 7

Software for
Engineers
Electronic Circuit Analysis
• Nonlinear transient, DC, AC analysis
• Worst Case, Monte-Carlo
• Frequency, time dependent parts

$450,

Logic Simulation System
• Full delay analysis

(min, max, typical, load dependent)
• Ability to save simulation results

$395,

Both have:
• Built in editor, fully interactive
• Macros (unlimited)
• Large circuits

For MS-DOS, 192k minimum

Tatum Labs
33 Main Street
Newtown, CT 06470
(203) 426-2184

Inquiry 358

Universal Machine
Independent Assembler

MOPI:
The only assembler capable of

generating machine code for any 8
ar 16-bit micro using; a universal
set of instructions, including proce
dural, the manufacturer's or user
defined instructions,

The first assembler to implement
a proposed AL Standard, applicable
to any computer; simplifies learn
ing AL, reduces development time,
offers limited portability,

Simple enough for a beginning pro
grammer, sophisticated enough for
experienced computer professionals,

For CP1M or PC-DOS - $195
Proposed AL Standard - $10

Special Club, Site, Dealer Rates
VOCS

P,O, Box 3705
Mpls., MN 55403

Inquiry 380

Juki mels in
documentation; the
manual is well written
and easlj to read.
to determine the printing speed of the
Juki 6300,

1\vo of the benchmarks used at
BYTE for dot-matrix printers were
listed by Mello-Grand as Bench 6 and
Bench 7. Bench 6 consists of printing
50 lines, each containing 80 As. Bench
7 consists of 10 spaces followed by 60
As. The latter tends to favor printers
that look ahead far enough to skip
past spaces. Neither of these tests
gives you an approximation of a
daisy-wheel printer's actual printing
speed. although they will show you
how fast the print mechanism moves_
In this case. the test results of 39.18
cps came very close to the Juki's max
imum rated speed of 40 cps using
Bench 6. Bench 7 showed a slightly
slower 37_93 cps. The difference was
most likely due to the higher propor
tion of carriage returns per character.
Both benchmarks were printed at 12
pitch. At 10 pitch. the speeds slowed
to 30.53 cps and 30.30 cps. respec
tively.

A more accurate approximation of
a daisy-wheel printer's capabilities can
be shown using benchmarks designed
specifically for this type of printer. The
most common of these benchmarks
is the Shannon test (Mello-Grand pre
sented two versions in his article). An
even more accurate benchmark is
Mello-Grand's first-order approxima
tion using on-line UNIX manuals_

The two Shannon tests are distin
gUished by having different line
lengths_ The shorter line requires
more carriage returns, and this can af
fect the overall speed. I ran both tests
at 10 pitch and at 12 pitch_ The
12-pitch tests support Juki's claim of
32 cps. since the 80-column Shannon
test resulted in a speed of 33.12 cps
and the 60-column test resulted in
32.56 cps_ At 10 pitch, the speeds fell

to 30.16 cps for either test.
The first-order approximation puts

daisy-wheel printers through a
tougher test. and the resulting speeds
demonstrate that fact. At 12 pitch, the
Juki 6300 was able to print at 27.62
cps. while at 10 pitch the speed fell
to 26.32 cps According to Mello
Grand, this last benchmark most
closely approximates the speed at
which the printer will actually operate
when printing normal English text.
You should remember when you read
these benchmarks that most printers
are set at 10 pitch for normal print
ing. In any case. the Juki 6300 was
somewhat slower than the Diablo 630
in these tests.

DOCUMENTATION
If there is an area where Juki excels,
it is documentation, As far as I remem
ber. this is the best printer manual I've
ever seen. The 6300's 215-page
manual is surprisingly complete. well
written, and easy to read. There is a
complete. detailed table of contents
and a complete index as well.

The manual has specific instructions
for connecting the printer to the most
popular computers, including the IBM
Pc. the Apple II. and Kaypro com
puters. There are also generic instruc
tions in case your computer doesn't
resemble any of these_ 1 connected
the printer to a Zenith Z-IOO using the
instructions for the IBM PC parallel
printer.

CONCWSION
Juki's 6300 is an excellent medium
speed printer. It appears to be entire
ly adequate for office use, yet it is
priced low enough for many home
users. The printer works with nearly
any word-processing program due to
its nearly complete emulation of the
Diablo 630.

While there are a few compromises
that reflect the 6300's lower price,
they are very few. The speed is a lit
tle slower, and you don't get to
change ribbon colors. But on the
other hand, the Juki is smaller and
quieter than the Diablo 630. And on
top of everything else. there's that ex
cellent manual. _



A NEW SOLUTION from MicroComputer Accessories, Inc.

THE CASE OF
THE DISAPPEARING CABLES



Right now, many of the biggest names in the
business have their next-generation personal
computers on the drawing boards. These
advanced systems will have capabilities that
will go far beyond what's available today.
Many of these exciting new products will
feature high-performance system software by
Microware.

Operating systems and programming languages
are the foundations upon which all other
applications are built. Microware's OS-9
operating system is the ideal base for
innovative fourth-generation application
packages. It provides many advanced
capabilities including true mUltitasking, a
universal file and I/O system, modular
construction, powerful graphics, unlimited
communications gateways, and real-time
response. And it's so versatile it can be used
on almost any size system - from inexpensive
personal computers all the way up to large
multiuser systems.

Microware also has outstanding versions of the
most popular programming languages. For
example, Microware's extended, structured Basic
is friendlier than an interpreter, yet it runs as
fast as a compiler. And it's so smart that it
actually reports bugs as programs are typed in.
Or consider Microware's full-feature C Compiler.
It can recompile almost any Unix application
program to be much smaller and faster than
the Unix equivalent. You can also choose
Fortran and Pascal compilers of equal calibre.

Software like this doesn't happen by accident.
Microware software is specifically designed to
unleash the full potential of the extraordinary

68000 and 6809 microprocessor families.
Microware works in close cooperation with the
people who actually design the systems and
silicon in order to achieve maximum integration
and performance. That's why Microware
software has already made a big impact within
the scientific, engineering, and industrial
communities.

Affordable, powerful personal computers with
Microware software are available now at most
Tandy/Radio Shack retail locations, and through
Fujitsu and Hitachi in Japan. Plus over a
hundred innovative manufacturers worldwide
offer a veritable banquet of professional
systems and software for VME, Multibus, STD,
and most other popular standard bus
architectures. If you're technically oriented, you
can even get a reasonably priced Microware
PortPak™ and install OS-9 on your own custom
68000 system.

Some things change, others can't. Will Unix
ever become affordable and understandable
enough for you? How long can MS-DOS keep
up with new technology? You can wait and
find out. or you can step into the future today.
Contact us today and we'll send you complete
information.

MICROWARE@

MICROWARE SYSTEMS CORPORATION
1866 N.W. J14th Street • Des Moines, Iowa 50322
Phone 515-224-1929 • Telex 910-520-2535

MICROWARE JAPAN, LTD.
41-19 Honcho 4-Chome, Funabashi City • Chiba 273,
Japan • Phone 0474-22-1747 • Telex 298-3472
05-9 is a trademark of Microware and Motorola. Unix is a trademark of Bell
Laboratories. VAX is a uademark of Digital Equipment Corporation. Multibus
is a trademark of Intel Corporation,

Inquiry 263
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THE TANDY 1000
The $999 Thndy 1000 is not at all IBM PC
compatible and is undoubtedly the worst
supported computer in its price class (see
"The Thndy 1000" by Rich Malloy. August.
page 266)

The 12 8K-byte version of the 1000 does
a pretty good job of emulating the Sanyo
MBC-550. which no one should find very
exciting. Only by adding the overpriced
256K-byte memory-expansion board.
which comes with 128K bytes in spite of
its name. can you make the 1000 run most.
but not all. IBM software. That board in
cludes the DMA controller that is part of
the IBM motherboard. So much for com
patibility

The Tandy 1000 is not even compatible
with its own documentation. It is adver
tised as providing four times as many
colors as the IBM. and its reference gUide
specifies that screen mode six provides
16 colors. It actually provides 4 colors. in
cluding black and white. That discrepan
cy is explained away as being a misprint
in the manual~

I purchased the 1000 in November 1984
on the dealer's verbal representation that
the technical reference manual and fixes
for the BASIC language bugs would be
available early in 1985. There has been no
sign of either of these necessities as of July
1985. and Radio Shack in Fort Worth will
not answer my correspondence.

KEN BARBIER

Covina. CA

I tested several IBM PC programs on the
Model 1000. both with and without the
extra memorylDMA board. All of them
ran without problems.

Like the IBM PCjr. the Tandy 1000 pro
vides 16 colors in medium resolution
(320 by 200 pixels). This is four times the
number that the IBM PC Color Graphics
Adapter provides at the same resolution.
This is evidenced by a color photo in my
review that shows over 12 colors on the
screen at one time. Tandy's BASIC
manual does not make it very clear. how
ever. that to access these extra colors
from BASIC you have to first use a
CLEAR ,,,32768 command.

Unfortunately. early versions of com
puters are often subject to more prob-

lems than later versions. Check with your
dealer for updates.

- RICH MALLOY

Senior Technical Editor

THE 'UKI 6100
I was interested in David Lewiston's letter
about the juki 6100 printer (August. page
286). I have not had the ribbon problem
to which Mr. Lewiston refers. When the
printer refuses to print because it is out
of ribbon. the reel is out of ribbon. I have
not had a problem with ribbon starts.

I have had problems with an irregular
form feed caused by the fact that the gears
needed grease. Once I greased the gears.
I had no problems with the form-feed
mechanism. Another minor mechanical
problem is that the small metal flanges
used to keep the ribbon in place have
come loose. but all that keeps me from
repairing that is a couple of small screws
and my own laziness.

Having used the luki 6100 for a year and
a half under fairly rigorous conditions. I
am pretty pleased with it. I can only con
clude that Mr. Lewiston received a defec
tive machine and that he should have had
it replaced with a good one.

GEORGE G. JUMPER

Canoga Park. CA

LETTER BUG
My letter on Microsoft BASIC (July. page
299) should have read "I wish that Micro
soft provided an Install program.

ALAN T. CHATTAWAY

Vancouver. British Columbia. Canada

PRINTER CRITERIA
I want to suggest a couple of additions to
your checklist of features to look for when
you review printers. I own four different
brands of printers and it astonishes me
how poorly they meet my needs. New
machines don't seem to be any better.

First. I'd like to see you check for
whether the printer makes labels. This
seems silly considering how much soft
ware has been written for this application.
but of all my printers only the IDS Prism
printers will do the job. If you have a
printer with a cylindrical platen. the labels
peel off the carrier. particularly if it's hot
and humid and your office is not air-

conditioned. If the climate is controlled in
your office. a simple test is to put the
labels in the printer at quitting time and
try to run the printer the next morning.
You'd have to send my Diablo out for ser
vice because the labels come off in com
pletely inaccessible places.

Second. you should see whether you
can print an address on an envelope. This
too seems elementary. but the Diablo is
the only machine I have that will pass the
test. The Prism can't grip an envelope at
all. My Mannesmann Thlly printers smudge
the envelope and require special control
codes to disable the "paper out" feature.

This reminds me of a third glitch. The
Mannesmann Thlly 180L "paper out"
sensor is not in the paper path if you use
bottom feed. In that case. you always have
to disable it via control codes from the
computer-a real inconvenience.

FARRELL CHOWN

Arnprior. Ontario. Canada

We certainly appreciate your concerns.
However. we presently feel that applica
tion-specific tests would be of less
general utility for our readers. We will
keep your suggestions in mind if we ever
decide to change our criteria.

-GLENN HARTWIG

Technical Editor. Reviews

PC,R COMMUNICATIONS
I'd like to reply to P. M. Moretti's problem
with PCjr communications programs (July.
page 299). '!Wo versions of PC-Th.)k III in
the public domain have been modified for
the PCjr: one for the internal modem and
one for an external modem.

These might not be available on your
local bulletin board or. if they are. you
might not be able to download them. They
are both available from Public Brand Soft
ware. POB 51477. Indianapolis. IN 46251
The company also has a complete catalog
of IBM PC-/MS-DOS software.

BOB OSTRANDER

Indianapolis. IN.

REVIEW FEEDBACK is a column of readers' let
ters. We welcome responses that support or challenge
BYTE reviews. Send letters to Review Feedback.
BYTE Publications. POB 372. Hancock. NH
03449. Name and address must be on all letters.
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Filling your needs m
Toda¥'s PC buyer is no pushover. Not

only are low prices and prompt delivery
demanded, but professional support,
sound advice and innovative servicing of
accounts is expected. It's no coincidence
then that PC buyers all across the
nation call PROGRESSIVE MICRO
DISTRIBUTORS first. Here's why.

LOW COST,
HIGH TECH SOLUTIONS.

PROGRESSIVE MICRO DISTRIBUTORS
has the best prices on popular IBM PC
hardware and software in the country
(call and compare). Most orders are
shipped the same or next d8iY from our
25,000 sq. ft. warehouse. Although we
ship literally hundreds of orders daily, all
PC's are burned in overnight to
insure that your system arrives in
excellent condition.

We believe it takes a professional to
provide professional service. That's why
all sales and service staff members, from
our factory authorized technical experts
to our highly experienced account
representatives, are rigorously trained on
all current and new hardware and
software. And if the need ever arises,
direct access to our on-line customer
service and technical support centers is
available and convenient to use.

POLICIES

© 1985 AT&T Information Systems.
IBM is a registered trademark of the International Business Machines Corp.

1-404-446-7996 1-404-446-7997
HRS: 8AM-8PM EST. SAT.12N-5PM EST.

1. We accept VISA, MC, AMEX; No surcharge for VISA or MC.
2. COD requires cash or certified check; Company check when approved.
3. Allow 1 week for personal and company checks to clear.
4. Wiring information available upon request.
5. Corporate, Government and Institutional volume purchase agreements available.
6. Call for exact shipping charges; air shipments take priority.
7. Ifwe must split shipment, you incur no additional shipping charges.
8. All orders shipped insured - No additional charge.
9. All products fully waranteed; Some up to 5 years.

10. All items subject to availability; Prices subject to change without notice.

TECH .ASSISTANCE

ORDERING INFOlUVI.AfiON

1-404-446-7995
FOR ORDERS

CUSTOMER SERVICE

1-800-446-7995

HOW TO KEEP
UP WITH PROGRESSIVE.

As a PROGRESSIVE MICRO
DISTRIBUTORS' customer, you'll also be
privy to new product information and
special money saving incentives through
the Microgram, ,. our monthly customer
newsservice. You'll also receive monthly
price lists showing current pricing on
our complete line of hardware, software
and services. Lists are shipped
automatically with all system orders and
are available on disk when requested.
PlUS, FllEE UPS shipping is guaranteed
on all prepaid orders with confirmation
of current pricing.

Call PROGRESSIVE MICRO
DISTRIBUTORS tod8iY, TOLL FllEE at
1-800-446-7996, and we'll mail a current
price list to you immediately. And
remember, only PROGRESSIVE MICRO
DISTRIBUTORS gives you all of these
benefits: low prices, sound advice, prompt
delivery, professional support and direct
customer service.
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lkesus Progressive.

$I'"

....
••••

.....u..

.............

......

........
CALL

CALL...
CALL
CALL..........
CALL
CALL

lroa .........
CALL

!roIa ."......"....
$1"
"ot......
$lot
CALL
CALL
CALL

!roIa ....
CALL
CALL
CALL
$111
$111

LOTUS Symphony.. _ .
ASHTON-TATE Framework.
ENABLE by Software Group.
SOFIWARE PUBLISHING Pfs Write, File, Graph,
Report _.
SSIWordPerfect.
MULTIMATE w/spe1llng checker and tutorial.
MICROSOFT Word 4.0 .
LIFETREE Volkswri,ter Deluxe wlTextrnerge.
LOTUS 1-2-3.
ASHTON-TATE dBase III .
MICRORIM5000 ..
MICROSTUF Crosstalk XVI .
PERSOFT SmarTerm 100, 125,400 .
RELAY..
DOW JONES All products.
SORCIMIIUS Complete accounting modules.
BPI ACCOUNTING Complete accounting modules.
OPEN SYSTEMS Accounting.
SYSTEMS PillS Books! accounting system .
MECAITOBlAS Managing Your Money
MONOGRAM Dollars and Sonse.
DECISION RESOURCES Signmaster/
Chartmaster. $1.,."...
AUTODESK AutoCAD with or without extensions
1,2,&3 _.
ZSOFT PC Paint Brush..
HARVARD Harvard Project Manager ..
MICROSOFTProject_ . . .
WORDTECH dBase compilers.
BORLAND Turbo Pascal & Toolbox.
MICROSOFT All products. . . .
DIGITAL RESEARCH All products .
BORLAND All products .
SOFI'STYLE Prlntworks printer ut1l1t1es..
NOID'ONUt1l1t1es .
QUAID Copywrlte, Disk Explorer & zero Disk.
CENTRAL POINT Copy II PC caples
protectedsoftware .
ATITralnlng .

Vl!lBBATIJI
Slngle slded/Slngle density: . 10"" 100/$1"
Double sldedlDouble density: . 10/'" 100"'"
DYSAl'f
Double sided/Double density: 10"" 100"'"
High density AT diskettes:. 10"" 100"'"
MAXl!lLL
High density AT d1Bkettes:. 10"" 100/''''
PM»
Double sided/Double density. 10/$1' 1001$1"

SO:FTWARE

NJ!12'WO.RKING

HAYES
ffilyes 1200 (external 30011200, auto answer/dial). "1.
ffilyes 1200B (lnternal300/1200, w/Smartcom II). .IT.
ffilyes 2400 (New external 2400 baud modem). .."
DCA
New Fastl1nk 10KB modem. CALL

ANCHORAUTOMAnON
Stgnalman Mark XII (1200 baud at 300 baud price) ....
We also carry modems by AST RESEARCH, BIZCOMP,
PENRIL, QUADRAM, RlXON, VENTEL - please call for
current pricing,

MODEMS

DIS1CJ!1TTJ!1S

We carryall the best names lncluding 3COM, AST
RESEARCH, FOX, IBM, NOVELL, and ORCHID
TECHNOLOGIES. Call our Networking Applications
experts to design a cost-effective device-sharing
networked lc\yout for your office!

....
'M'

....................

$1.11$1"
$1"....
..".."

Internal AT 105MB.
PC/XT 10MB.... In. 8419 AT 140MB.
AT 20MB. . . AT 190MB.
PC/XT 20MB. AT 260MB.
AT 30MB. l!lxternal
PC/XT 30MB. PC/XT 10MB.
AT 65MB. PC/XT 20MB.
We proudly offer what we think are the best
price/performance hard disk and streaming tape
sub-systems available. We w1l1 gladlY test and format
any hard disk we sell at a nominal charge. Our line
lncludes: BERNOULLI TECHNOLOGY, CIPHER DATA,
EMERALD SYSTEMS, DMA, IRWIN, PEACHTREE
TECHNOLOGIES, QUADRAM, SYSGEN, TALLGRASS, and
WANGTEK

We carry a variety of displBjy adapters. So, call UB if you
don't see the one you want or need help choosing.

HERCULl!lS
Graphics Card (Lotus compatible monochrome
graphics). •...
Color Graphics Card (Short-slot color card w/par) $I"

P.AB.ADISl!l
Modular Graphics Card & Multl-Dlsplsy Card lroa ....

TECllIlAll
Graphics Master (640x400 16 colors and
monographics). ....

Pl!lBSYBT
BoB Board (clear text on a color monitor) . ....

TSl!lNG LABS
UltraPAK (132 col. mono graphics, ser, par, C/C). ....

MONITOBB
AMDl!lJ[
300G & 300A (Green or Amber,
composite video monitors) ..
310A (Amber TTL lnput, non-glare tube) .
COLOR 600 ( 13" 640x240 RGB w /text button, audio)
COLOR 700 (13" 720x480 RGB w/.31mm dot) .
COLOR 710 (13" 720x480 RGB, non-glare/lUcker)

PllIl'IJCl!lTON GRAPHICS
PGS MAX-12 (Amber TTL lnput, non-glare tube). $1"
PGS HX-12 (690x480 RGB w/.31mm dot). .
PGS SR-12 (690x480non-lnterlacedRGBw/.31 dot) ..

TAXAN
RGBv1slon 420, 420L, 425 & 440 . CALL
We carry WYSE and KIMTROM termlna1s, call for prices.

AST B.l!lSEAl\CH
Six Pal< (384K, serial, parailel, C/C, opt. game). ....
Advantage (AT RAM expansion with options) lroa ....

QUADllAJII
Quadboard (384K, serial, parallel, game,
C/C, bracket) . • .
QuadMeg (AT memory expansion up to 4MB) In .
QuadPort (AT serial and parallel, opt. 4 more serial) not
MICROLOG
Baby Blue II w/64K (64-384K, Z80, 2 ser, par, C/C) ....
Little RedRam (256K memory expansion). nat

PROTOCOL CONVEBBION

64K (nine chips) . no 128K (AT RAM). CALL
8087 (coprocessor). $11. 256K (jr & AT boards)
80287 (coprocessor) $1" CALL

CALL FOR QUANTITY DISCOUNTS

GRAPHICS ClABDS

CHIPS

lIIIULTIFUNCTION
BOABDS

.HARD DISK DRIVES

monitor/adapter,
$1'"..........

l!lPSON
FX-65 (160 cps narrow carriage NLQ dot matrix) ....
FX-165 (160 cps wide carriage NLQ dot matrix). ....
LX-60 (100 cps narrow carriage NLQ dot matrix) ..
JX-60 (160 cps narrow carriage color dot matrix) .
LQ-1500 (LQ dot matrix w/parallellnterface) . • .

OKIDATA
ML 192 (160 cps narrow carriage dot matrix)
ML 193 (160 cps wide carriage dot matrix) .
PACEMARK 2410 (350 cps wide carriage
dot matrix) .

CANON
LBP-6Al (6 ppm, better than HP) .
PW-1060A (160 cps dot matrix).
PJ-I060A (32 cps color prlnter) ..

TOSHIBA
P-351 (192 cps w1de carriage LQ dot matrix). .11..
P-1340 (120 cps narrow carriage LQ dot matrix). ....

TEXAS INSTBUllIl!lNTS
TI-655 (150 cps narrow carriage LQ dot matrix). •...

BROTHER
HR-15 + (17 cps narrow carrIage letter quality). •...
HR-25 (23 cps wide carriage letter qUality). ..ao
HR-35 (32 cps w1de carriage letter qUality). $7"

C. ITOH
Starwrlter (40 cps letter quality) .
Prlntmaster (55 cps letter quality).

Nl!lC
Pinwrlter P-2 & P-3. CALL
Splnwrlter 2050,3550,6850. CALL
Ask about our full line of tractors and cut sheet feeders!

TANDON TM 100-2 (DS/DD 360K) $1"
CONTROL DATA (DS/DD 360 K) . $1"
HALF-HEIGHT 360K (PC/XT/AT compatible). $11.
HALF-HEIGHT 1.2MB (PC/XT/AT compatible). $1.'

PBINTEBB

We carryall HOUSTON INSTRUMENTS and HEWLETT
PACKARD plotters

FLOPPY DISK DRIVES

PLOTTEBB

MISC. .HARDWARE

PC SYST1!1MS
AT&T PC 6300
640K. 2 drives, monochrome
DOS/BASIC.
640K, 2 drives, color monitor/adapter, DOS/BASIC
640K, 1 drive, 10MB hard disk, DOS/BASIC.

AT&T PC 7300 & 8300
Call for your best price on your specific configuration

IBM PC
256K. 2 drives, monochrome/printer adapter
& monitor. .11..
256K,2 drives, color/graphics adapter & monitor ..
256K,2 drives, 10MB lnternal hard dlBk. • ..

IBMPCXT
256K, 2 drives, monochrome/printer adapter
&monitor. • ..
256K, 2 drives, color/graphics adapter & monitor .
256K,2 drives, 10MB lnternal hard disk. • ..
256K, 2 drives, 20MB lnternal hard disk. ..•••

IBM PC COMPATIBLE
256K, 2 drives, 6 slots, 135w power supply. . •...
266K, 1 drive, 10MB, 6 slots, 135w power supplY .11..
SANYO MBC 888·2
MSIDOS w/126K, 2 drives, color monitor. •...
These systems are brand new, shipped fully tested and
burned in, fully warranteed for ninety dB8s AND ARE
ALWAYS IN STOCK!

POLAROID Palette (Makes color slides from your PC's
screen). $1."
ORCHID PC Turbo (adds 8MHz processor, multitasking to
PC). lroa ....
KEYTRONIC KB 5151 & 5153 keyboards.. CALL
MOUSE SYSTEMS Optical PC MOUSE wIPAINT. . $111
MICROSOFT Sorlal or Bus mOUBe w/MOUBe Menu. $111
GIS Power Back-ups (SPS' and UPS') . CALL
QUADRAM Microfa:zer PrInter Bulfer lroa $111
CURI'IS System accessories. . . . . . . . . . . . . . . . . . CALL

We carryall AST and DCA products, call for prices.

~
PROGRESSIVE
MICRO

. ~DISTRIBUTORS
Inquiry 313

3039 Amwiler Road. Atlanta. Georgia 30360
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conducted by Steve Ciarcia . . .... 416
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This month's Computing at Chaos Manor finds Jerry falling behind on his com
puter research. He does provide some legitimate reasons for this happening
but admits that the real reason is that he got hooked on BYTE's new computer
conferencing system called BIX. This leads Jerry to a discussion of both ARPA
NET and BIX. There are also sections on the computers he uses most often
and on this year's NCC in Chicago.

Bruce Webster wrote his column on a Macintosh for the first time. The reason
he did this is because his product of the month is the Monster Mac upgrade
from Levco. It is Bruce's opinion that this 2-megabyte upgrade goes a long
way toward turning the Mac into a high-powered, high-speed machine. He
also looks at Apple's plans for the Mac. discusses proper balance in com
puter systems, and gives his view of NCe.

In BYTE U.K.. Dick reviews an early beta-release version of Living C-Personal
this month. It's a new software product that features an editor, interpreter.
animator, and tracer/debugger. all rolled into one menu-driven windowing en
vironment. Dick found the maintenance of existing programs the most inter
esting application and claims that. at $99, Living C-Personal is one of the soft
ware bargains of our time.

In this month's Mathematical Recreations, Bob Kurosaka explores the prop
erties of repeating decimals, those nonterminating decimals with a cycle that
repeats endlessly. He also includes a program to calculate the cycle and
discusses how to handle repeating decimals.

In BYTE lapan, Bill describes his latest computer purchase: the Fujitsu
FM-16{l He bought the HD model. which has a 5~-inch IO-megabyte hard
disk drive that replaces the topmost floppy-disk drive. The hard-disk inter
face occupies one of the four expansion slots but also leaves open the
possibility of connecting an additional hard-disk drive.
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helps save time, money and cut frustrations, Compare, evaluate, and find products,
SERVICES F L't t C Pdt ~
'''''tnIllIll.r'IR.t.rTlllIll ,OUI.r'II",I" ree I era ure - ompare ro uc s, ConI,." PreilIcII ' 1I ItlI.r Evalu~ prOducts Compare compet'!ors learn aDOu! new alternatIVes One Iree cali Fortran> > C - FORTR IX
, Ittl, Iilllll .....11 r ' R Drier Dllngs miormalion on IUS! aDOu! any programmmg need As< lor any "Plck,," or t . t' bl tit'
,Enlllltiollliltll lrt. ,Over 700 products Addon Pac,et 0 AOA Modula 0 AI 0 BASIC 0 C 0 COBOL 0 Ed'iOrs crea es main alna e rans a Ions.
'lOll£l1I1IOAIlO·7P11ta7AIII17.m-4Oll6 DFORTH DFORTRAN DPASCAl DUNIX PC or DOeougg"s lm,,,s etc MSDOS $995

MacFORTRAN - full 77, '66 option.
toolbox, debugger, 128K or 512K.
ASM-out option MAC $369
RM/Fortran - Full 77. BIG ARRAYS.
8087, optimize, back trace,
debug. MSDOS 5429
Ask about Microsoft, Supersoft, others.
MS FORTRAN-86 . Improvec MSDOS 239
DR Fortran-86 - full 77 8086 249
PolyFORTRAN·XREF, XtraC1 PCDOS 149

1tIiNiI1
Microsoft Version II - upgraded. Full

Lev. II, native, screens. MSDOS $500
Flexgen CPM, MSDOS 475
MaCintosh COBOL - Full. MAC 459
MlcroFocus Prof.-full PCDOS call
Ryan McFarland-portable MSDOS 695

IC:t13:1'·!fli·,:Jj'·'i '1ii
MultiHALO Graphics-Multiple video
boards, printers, rich. Animation,
engineering business.
ANY MS language, Lattice, C86 $195,

for Turbo $95,
Screen Sculptor - slick, thorough,
fast, BASIC, PASCAL. PCDOS $109

GRAPHMATIC - 3D, FTN, PAS PCDOS 125
File MGNT: BTneve . all lang. MSDOS 199
Micro: SubMATH - FORTRAN full 8680 250
MetaWINDOW - Icons. cup PCDOS 119
PANEL· many lang .. terminals MSDOS 239

Note All prices subJeCllO cnange wltnout notICe
Mention tnlS ad Some prtces are speCials
Ask aoout COO and POs All format 5availaOle
UNIX 'S a ,rademar, 01 Bell laOs

Professional Pascal - for performance;
ex1ensions like "packages"; "Iterators";
5 memory models; 64 bit 8087; strings.
Space vs. speed optimization options.

MSDOS $895

SNOBOL4 + -great for strings,
pat1ems. MSDOS $ 85

MacASM . full, fast. tools MAC 99
Assembler & Tools· DRI 8086 149
PC FORTH· well liked MSDOS 89

([IJijij,liiEit']'lll;i'l
PLINK 86 - a program-independent
overlay linker to 32 levels for all MS
languages, C86 and Lattice. $299
MU~lllnk . Multitasking PCDOS 265
Pfinlsh . Profile by routine MSDOS 299
Polyllbranan . thorough MSDOS 85
POlyMAKE PCDOS 85
ZAP Communications· VT100,
TEK 4010 emulation, full xfer. PCDOS 85

14.];''i"':"" :tijitIij j

8680 135
ALL 345

PC DOS 110
MSDOS 149

8086 219
MSDOS 149
MSDOS 225
PCDOS 275
MSDOS 175

800-421-8006
THE PROGRAMMER'S SHopr~

128'b Rocklend Street, Hanover, MA 02339
Mass: 800-«2·8070 or 617·826·7S31 1085

Call for acatalog, literature, and solid value

CHelper: DIFF, xref, more
CTree - source, no royalties
CURSES by Lattice
C Utilities by Essential
dBC ISAM by Lattice
Greenleaf·200 + , fast.
PHACT-up under UNIX. addons
ProScreen . windows
WindOWS for C . fast, reliable

rmmmm
C-terp Interpreter by Gimpel,
full K&R, .OBJ and ASM interface
8087 MSDOS $249
INSTANT C - Interactive develop
ment - Edit. Source Debug, run.
Edit to Run - 3 Secs MSDOS $399

"INTRODUCING Coo - Interactive
C to learn fast. 500 page tutorial
examples, graphics PCDOS Call

QIC 88 by CodeWorks with full
compiler source, produces
decent code, has cross &
native MSDOS $295
Wizard C - Lat1ice C compatible, full
sys. III syntax, lint included, fast,
lib. source MSDOS $399
MSDOS: C86·8087, reliable call
Lattice C - the standard call
Microsoft C 3.0 . new 259
RUNIC· Interpreter 119
Williams· debugger, fast call

CPM80: BDS C . solid value 125

MACINTOSH: Hippo Levell 109
Consulair's MAC C with toolkit 299
MegaMax 239 1.__.....,,,.,......._.,.._

Compare, evaluate consider other Cs C'iW3i.!,mtl'lJai1
11I:'I]lII]:~J

COMMUNICATIONS by Greenleaf
($149) or Software horizons ($139)
includes Modem7, interrupts, etc.
Source. Ask for Greenleaf demo.

C SHARP Realtime Toolkit-well
supported, thorough, portable, ob
iects, state sys. Source MANY $600

Clndex + -full B+Tree, vari, length
field. Source, no royal. MSDOS $359
dbVista FILE SYSTEM - full indexing,
plus optional record types, pointers.
Source, no royalties. MSDOS $450

Faster C Lat1ice & C86 users elimi
nate Link step, Normal 27 seconds.
Faster C in 13 sec. MSDOS $ 95

PC Lint - full C program checkinq and
big, small model. All C's. MSDOS $85

75
179
159119 .. _

95

8680
PCDOS

8086
PCDOS
PCDOS

MSDOS $229MlcroProlog - Improved

r"iiili[lIo'lmM!!m3~[,J
ARITY/PROLOG-tull, debug, to ASM&C,
16 Meg use, windows, strings.
With compiler $1950. MSDOS $495

EXSYS - Expert System building
tool Full RAM, Probability. Why,
serious, files PCDOS 5365

GC LISP - "COMMON LISP", Help.
tutorial, co-routines, compiled
functions, thorough. PCDOS Call

Insight 2 by Level 5 - backward, for
ward, partitions, dB 2 PCDOS $449

L1SP-86- "COMMON' subset
tutorial, editor, PP, trace. Best to
learn. All MSDOS Only $75

M Prolog - full, rich, separate
work spaces. MSDOS $725
PROLOG-86 - Learn fast. Stan-
dard, tutorials, samples of Natural
Language Exp. Sys. MSDOS Call

TLC LISP - "L1SP-machine"-like.
all RAM, classes, turtle graph., 8087,
Compiler. CPM-86 MSDOS $225

WALTZ LISP - "FRANZ LISP" -like,
611 digits, debugger, large
programs. CPM80 MSDOS $149

1:,,,,1[11
CADSAM FILE SYSTEM - fulllSAM
in MBASIC source. MSDOS $150

Quick BASIC by Microsoft-
Compiles full syntax of IBM, 640K,
BASICA. PCDOS $ 85
CB·86·DRI CPM86, MSDOS 419
Data Manager· full source MSDOS 325
InfoREPORTER - multiple PCDOS 115
Prof. Basic· Interactive, debug PCDOS 85
TRUE BASIC - ANSI PCDOS 119
Ask about ISAM, other addons for BASIC

13·Jit,JjlO·U,Jj.:Jjt,IrljOWdmd
BRIEF Programmer's Editor - undo,
windows, reconfig. PCDOS Call

EMACS by UniPress - powerfUl, multi
file, windows, DOS, MLiSP language
built in. Source: $949 MSDOS $299
FirsTime by Spruce - Improve produc
tivity. Syntax directed for Turbo ($70),
Pascal ($235), or C ($285).

C Screen With source
Epsilon· like EMACS
PMATE - powerful
VEDIT - well liked
XTC . multitasking

"13:i'IdMif'J
Advanced Trace 86 Symbolic PCDOS 149
Atron Debugger for Lattice, MSFTN PCDOS 369
Pertscope Debugger· PCDOS 269
Pflx Plus Debugger MSDOS 299
TRACE86 debugger ASM MSDOS 115
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C·O·M·P·U·T·I·N·G
A·T C·H·A·O·S M·A·N·O·R

Old Favorites and
New Ones

ARPANET

SIX

Zeke

SideKick

SuperKey

Kaypro 286i

NCC

Fastback

Janus Ada

Seastalker

BY JERRY POURNELLE

Jerry Pournel/e holds a doctorate in
psychology and is a science-fiction

writer who also earns a comfortable
living writing about computers

present and future

I really meant to be organized this
month. Alas, it didn't work. First there
was a book-signing tour with Larry

Niven to promote our novel Footfall. Seven
cities in five days. These tours are a lot of
fun, but they can be grueling: in the trade
we call them the author's death march. It
was great. though, especially in Silicon
Valley, where not only were there long lines
of people waiting to have books signed, but
they had my books rather than Larry's ...

I hadn't long returned from that when I
headed to Chicago for the National Com
puter Conference (NCC). I just got back from
that. and I leave for Europe in five days. I've
got the best travel agent in the business,
and Mrs. Pournelle is both temperamental
ly well-organized and highly skilled at tak
ing care of details: even so, I have to do
some things myself.

I know the cheapest commodity in the
world is a good excuse, but I have very good
reasons for falling behind. However, we
must be truthful. The real reason I got so lit
tle research done this month is that I got
hooked on SIX.

THE OLD ARPANET
To explain the fascination of BIX, I'll have
to give a bit of history.

Computer-assisted communications have
some similarities to telephone networks and
more similarities to magazine and pamphlet
publishing; but in truth they're a radical
break with the past. something new and dif
ferent and exciting. Except for science
fiction writers, few even suspect their im
plications. (Vernor Vinge's True Names and
William Gibson's Neuromal1cer are two SF
works that try to look at the electronic
future. They describe a future more bizarre
than I foresee, but they're well worth
reading.)

I was fortunate enough to get on a large
computer network almost as soon as I had
a microcomputer. The U.S. Department of
Defense Advanced Research Projects Agen
cy (originally called ARPA, now called

DARPA for reasons I never heard) maintains
a fairly extensive communications system
to assist DOD-sponsored research. DARPA
supports computer facilities at several hun
dred universities and companies. There are
ways to call local numbers and be con
nected, through the network, to all parts of
it. including some very distant places.

The ARPANET was constructed to aid of
ficial research projects Because it's paid for
by the taxpayers, it is supposed to be re
stricted to "official business." Finding the
limits of "official business" isn't simple. Ex
ample: a visiting scholar is coming to work
on a DARPA project. A network message
requesting housing is certainly "official:'
Suppose, though, that the scholar is com
ing to work on a nonofficial project. but the
local people responsible for her do work on
DARPA projects and would have to neglect
DARPA business in order to find quarters.
Or-but I expect the point is made. No mat
ter what the message. so long as the peo
ple involved have some relation to DARPA
sponsored research, you can make a good
case that it's in the government's interest
to make their lives simpler.

What. though, of people who have no
relation to DARPA projects at all?

The ARPANET was designed to handle a
certain peak load of traffic, and that capaci
ty must be paid for, even when it is not all
used. In fact. it costs the government
precisely nothing to allow semiofficial busi
ness to take up the slack, so long as the out
siders don't get in the way. A few institu
tions, particularly universities, quietly ar
ranged for demonstration, or tourist. ac
counts for people who might have some
thing to contribute.

Some outfits tightly controlled these
tourist accounts. Other places were quite
generous with them. After a while, the
ARPANET attracted an amazingly diverse
group. Many. but not all. were hackers. Most
were young, but again not all. What they
had in common was an interest in explor-

(continued)
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Inquiry 246

WHY WAlT FOR
ANSWERS FROM YOUR

IBM PC/AT/XT
NOW THERE'S

MEGA-MATH@

Engineers. scientists and statisticians are
discovering the time saving capability of
New "Mega Math" II. A library of over 45
assembly language subroutines for fast
numeric calculations. up to 11 times faster
than your present compiler.

The pretested routines use the 8087 or
80287 coprocessor for optimum perfor
mance. The routines reduce development
time. code size and testing time.

"Mega Math" Ii Includes:

MATRIX OPERATIONS
VECTOR OPERATIONS

VECTOR SCALAR OPERATIONS
STATISTICAL OPERATIONS

FAST FOURIER TRANSFORM
CONVOLUTION

SOLUTION OF LINEAR EQUATIONS

The library is callable from Microsoft
Fortran. Basic. "C" and Pascal compilers.
Also IBM Professional Fortran and Macro
Assembler.
Get "Mega Math" Ii Performance for only

$299.00 (U.S.)
I\lso available is the "Mega Math" A.T.

"Booster". A single PC board. designed to
reduce execution time in numeric processing
applications.

If your IBM AT is equipped with the 80287
coprocessor. the "Booster" will enhance its
performance by up to 50%.

PRICE $249.00 (U.S.)
For increased performance of Mega Math
Routines. inquire about Micray's high perfor
mance floating point processor for the IBM
AT or compatibles.

----------------"---- -----
-~== """""'--~=== ==-===-==="= =.=.=
ELECTRONICS LTD.

(403) 250-1437
Bay 1. 4001A - 19 Street N.E.
Calgary. Alberta. Canada T2E 6X8

TRADEMARKS:
(IBM. PC/XT/AT)

INTERNATIONAL BUSINESS MACHiNES
(MICROSOFT) MICROSOFT CORPORATION

(MEGA MATH) MICRAY
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Alas, the ARPAN ET

that I knew has
vanished. I suppose
it was inevitable.

ing what could be done with a
resource like this.

It was the first major experiment in
computer-mediated human communi
cation. and it was fascinating. In no
time at all. the ARPANET developed
into a free-swinging intellectual com
munity in which nearly anything could
be said and often was. Arguments de
veloped. Discussions ranged from the
profound to the utterly trivial. Then.
slowly. a consensus of what was and
was not appropriate behavior
evolved. Even though there was a
high turnover in network partici
pants-most were students-the net
work as a group learned much about
how to use this resource. Standards
developed The standards were
group-enforced. not imposed from
above.

At periodic intervals some bureau
crat would ask. "What good does this
do the taxpayers?" It was easy to
show that the subject matter of the
ARPANET discussions was far less im
portant than the interest. The govern
ment greatly benefited from even the
maddest discussions because most
ARPANET addicts. official or tourist.
were computer enthusiasts maniacally
bent on improving the system. They
thus wrote. at no cost to the govern
ment. a great deal of the software that
is now in standard use. With minor ex
ceptions. the network was left in
peace.

Participation in the old ARPANET
was one of the most exciting experi
ences of my life. Quite reasonably. un
official users couldn't log on until late
at night. Once on. there was an end
less variety of stuff. Speculations on
the future of computing. News. Argu
ments and conversations. And always.
new information on things you could
do with computers: big computers.

small computers. minis. micros. all of
them. It was all very wonderful.

Some of the excitement abated
when capabilities that began on big
minis were transferred to microcom
puters. Soon we. all had spelling
checkers. intelligent text editors. and
the like. The network remained inter
esting. Some achievements still need
big machines. at least for their devel
opment. One that really fascinated
me was MACSYMA. the symbolic
algebra program. If I'd had that avail
able when I was an undergraduate. I'd
probably have become a theoretical
physicist. I can't wait to get a micro
version.

I'd never have known about MAC
SYMA if it hadn't been for the ARPA
NET. There were other such gems.
and the conversations were enor
mously stimulating. In those days. it
was hard waiting until it got late
enough to log on. Alas. the network
that I knew has vanished. I suppose
it was inevitable.

RASCALS IN PARADISE
The ARPANET was largely designed
to be easy to use. Easy to use also
means easy for unauthorized users to
get onto. About 50.000 people had
some connection with the system. and
few saw much reason for tight secur
ity. It was no wonder that unauth
orized people "broke into" the ARPA
NET. and not even surprising that
many of them were kids. Alas. some
journalists would rather write a sen
sational story than check the facts.
Periodically. you'd see some silly story
about how a bunch of teenage
hackers had "broken into the defense
network." Worse. since the ARPANET
has nodes at Los Alamos and
Lawrence Livermore Labs. both of
which have top-secret research proj
ects. and the network address of
those facilities is easy to come by.
some journalists would color their
stories by saying that the kids had got
ten into atomic-research facilities.

All true. but irrelevant: all the kids
ever got to see was unclassified
research files. and not all that many
of them. Nuclear research was done

(continued)
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Total
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Hardware and software requirements•
X-VIEW 86 runs on any member of the IBM PC
family - or any operationally-compatible machine
that has at least 64 Kbytes of memory. And it's not
copy-protected. You use it with PC DOS DEBUG 2.0
or 2.1.

What X-VIEW 86 does.
X-VIEW 86 saves you hours of time-consuming,
tedious work. It automatically collects data on
application programs:

D memory map references
D I/O space references
DINT call usage
D instruction set usage
D segment usage data

X-VIEW 86 can interrupt the application program
D on any processor I/O access
D on any processor INT instruction
D on a specified execution path address
D on a specified memory location reference

X-VIEW 86 can also start the application program
execution at a specified address. And it displays the
results of the analysis on screen.

Exciting - not expensive.
X-VIEW 86 is priced at an affordable $59.95.

To order, call 1-800-221-VIEW.
In Texas, call 1-800-233-VIEW.
Then get ready for a whole new outlook
on your work. Inquiry 162

X-VIEW 86 lets you observe the internal
operations of DOS application software.
Helps you analyze, debug, test, port, or convert
DOS application software - and get faster, more
reliable results.

Real solutions to technical challenges.
Looking for code hot spots?
X-VIEW 86 helps you find them fast.

Irritated by bugs that DEBUG can't reach?
X-VIEW 86 captures them.

Sweating over hardware compatibility issues?
X-VIEW 86 pinpoints the trouble spots.

Struggling with a conversion that just won't work?
X-VIEW 86 breaks the deadlock.

To order X-VIEW 86'· by credit
card, cal tol free 1-800-221
VIEW. In Texas cal 1-800-233
VIEW or send the coupon today.

Customer service
McGraw-HIli Inc.
8111 LBJ Freeway
Dallas. Texas 75251

X-VIEW 86'· IS $59.95. All orders are
subject to acceptance by McGraw
HilI, Inc. Prices are subject to change
WIthout notice.
D Check enclosed (Make check
payable to McGraw-HIli Inc. Orders
paid by check are subject to delay.)
o A.E. 0 M.C. 0 VISA 0 D.C.

Appication Program.-Unmodified
DOS Appication... - ..

X-YIEW86... - ..
DOS Debug.-

Dynamic Execution
Information

X-VIEW 86T
• analyzes,

profiles, and debugs DOS
application software - for
improved performance on
the IBM PC and its
compatibles.
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Be more productive and avoid
frustration with BRIEF.

• A high-level. readable Macro
Programming Language - allows
customization for programming
languages ... Complete, unlimited
variables, etc.

Edi t multiple files of unlimited size
(2 Meg is OK)

Multiple Windows on screen with
different or same file. fragments. etc.

• A bona-fide UNDO stack (up to 300)
of all operations: deletions, reading
files, search. translate. more

FREE WITH ORDER: Best of BRIEF
Macros" - includes Fortran, C,
Calculator. Call before 11/30/85.

Only $195

Full Refund if not satisfied in 30 days.
CALL 800-821-2492,

• Full "regular expression search" -
wild cards, complex patterns

• Reconftgurable keyboard

• Adjustable line length .. up to 512.

• Keystroke macros - for common
typing sequences

Suspend BRIEF to execute, exit to
DOS - run another program (like a
compiler, dir, XREF, DIFF, or
DEBUG) then resume BRIEF
session

Compiler-specific support like auto
indent. syntax check, compile with
in BRIEF
For PC, AT, compatibles and Tandy 2000.

~..
335-6 Washington St.. Norwell. MA 02061

617-659-1571

CHAOS MANOR

on entirely different machines that
weren't even connected to the net
work; it would have been impossible
to get at the information on those
without physically breaking into the
lab. That didn't make for much of a
story, though. and journalists kept
hammering at the matter. Eventually,
DARPA was pressured into doing
something about it; and as all
bureaucracies do, they overreacted.
The old ARPANET was chopped into
chunks, passwords were required for
nearly all uses of the system, and
semiofficial accounts were pruned
out.

Some of the pruning was done by
quite young graduate students acting,
as far as I can tell, on whim. In any
event. it became much harder to get
an ARPANET account. The old com
munity magic was broken. Network
traffic got more official and less inter
esting. By the time my account was
(rather rudely and abruptly) closed, I'd
almost stopped using it.

Become Familiar in One Evening
PROLOG-86™

Thorough tutorials are designed to help learn the PROLOG language quickly. The interac
tive PROLOG-86 Interpreter gives immediate feedback. In a few hours you will begin to
feel comfortable with it. In a few days you are likely to know enough to modify some of the
more sophisticated sample programs.

Sample Programs are Included like:
• an EXPERT SYSTEM
• a NATURAL LANGUAGE INTERFACE

(it generates a dBASEII "DISPLAY" cOlnmand)

• a GAME (it takes less than I page of PROLOG-86)

PROTOTYPE Ideas and Applications QUICKLY
Serious development of experimental systems and prototypes is practical with the full
syntax of PROLOG-86. I or 2 pages of PROLOG is often like 10 pages in "C".
Programming Experience is not required but a logical mind is. PROLOG-86 supports the
de facto STANDARD.
RECENT IMPROVEMENTS: Access to MSDOS, on-line help, load Editor.
AVAILABILITY: All MSDOS, PCDOS systems.
FREE with order: "Best of Prolog-86 Programs"-contest entries include: a primate ex
pert system, an automobile expert system, a blocks world natural language system, etc. Call
before November 30.

BIX
Coincidentally, they began testing the
BYTE Information Exchange (BIX)
about the time my ARPANET account
vanished. I've long paid for The
Source and CompuServe accounts,
but in practice I seldom logged onto
them, mostly because the ARPANET
account was more useful. About a
year ago, BYTE tried out a con ferenc
ing system-not BIX-and the soft
ware was, to be kind, not well
designed; in fact. it was downright
user-punishing. When BYTE asked me
to try BIX, I was dubious.

"All new:' said Phil Lemmons, our
editor in chief. "Greatly improved. Try
BIX, you may like if'

When my ARPANET account van
ished, it seemed reasonable to try
BIX, so I did-and found the excite
ment is back again, but even more so.
Next thing I knew, I was a BIX junkie
and I wasn't alone: BYTE and Popular
Computing editors and staff; computer
programmers from a variety of com
panies; writers, teachers, historians,
journalists. Men and women from a
wide cross section of occupations,

(continued)

335-8 Washington St..
Norwell, Mass. 02061
617-659-1571

800-821-2492S
Solution

~ ystems

Only
$125.

Full refund if not
satisfied during

first 30 days.
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THE 1·10 POWERHOUSE
INTERFACES WITH YOUR COMPUTER
TO CONTROL YOUR HOME•••FOR SECURITY,
COMFORT AND ENERGY SAVINGS.
This remarkable Interface lets you run your home through your
Apple lie or IIc, Commodore 64 or 128 and amouse, keyboard
or joystick.

When you're away, it makes your home look and sound lived in.
When you're home, it can turn off the TV at night and wake you
up to stereo and fresh brewed coffee in the morning. It can
even turn on your air conditioner and control your heating.

SPECIAL COLOR GRAPHICS MAKE PROGRAMMING A SNAP.
You simply pick a room from
the display screen. Use your
mouse, joystick, or key
board to position graphics of
lights or appliances. Then
follow on-screen instructions
to program any light or ap
pliance to go on or off when
ever you choose. You can
even control thermostats, light intensity and more.

THE WAY IT WORKS. The X-10 Powerhouse Interface is cable
connected to an Apple RS-232 port or aCommodore "User"
port and plugged into astandard 11 OV outlet. After it is pro
grammed, the Interface sends digitally encoded signals through
your home wiring to special X-10 Modules. To control a lamp or
appliance, you simply plug the electrical device into aModule

Inquiry 390

and then plug the Module into an outlet.
The Interface can control up to 256 Mod
ules throughout your home and won't
interfere with normal use of lights and
appliances.

There are plug-in Appliance Modules,
Lamp Modules, Wall Switch Replacement
Modules and Special 220V Modules for

heavy duty appliances such as water heaters and room air con
ditioners. Plus Thermostat Controllers for central heating and
air conditioning, Telephone Responders to control your home
from any phone, and much more.

IT WON'T TIE UP YOUR COMPUTER. Use your computer only
for programming. When you're finished, disconnect the Inter
face from your computer and keep it plugged into any conven
ient power outlet in your home. It will operate as astand-alone
controller with battery back-up and will run your home
automatically.

SURPRISINGLY INEXPENSIVE. APowerhouse System includ
ing the Interface, software and connecting cables costs less
than $150. X-1 0 Modules are less than $20 each.
FOR THE X-10 POWERHOUSE DEALER NEAREST YOU,

CALL TOLL-FREE: 1-800 526-0027
NEW JERSEY RESIDENTS CALL (201) 784-9700

e
X-tQ ® POWERHOUSE

NUMBER ONE IN HOME CONTROL
AwIe. AwIe Ue and lie art registered lridernancsol Apple Compuler, Inc.
Commodore 64 and Commodore 128 are registered trademarts 01 Commodore Int'l. ltd.
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3-D Object& Surface Drawings
EnerGraphics gives you entry-level
3-D CAD features such as zoom, rotate
and hidden line removal.

Drawing (;apabI1ify With EnerGraphics,
simple keystroke commands enable
you to create text, flow, gantt, pert and
organization charts with the capability
to enlarge, reduce, rotate, draw. modify,
duplicate andoverlay.

YOUR TOTAL GRAPHICS SOFTWAR~

Presentation Business Graphics
EnerGraphics delivers pie charts,
flowcharts, bar charts line graphs and
more with easy interlace to Lotus 1-2-3,
MultiPlan and otherspreadsheets.
You'll learn it quickly because we're
menu-driven.

.~""
• 'F .r.
A or ••

Statistics EnerGraphics enables you
to analyze data using linear and log
scales to do linear andpolynomial
regression. Statistical information can
be represented in scattergraphs.

Ma/nfrtHrte LInk Our new EnerConnect
program allows you to combine
PC-based graphics with mainframe
graphics such as GDDM, ISSCO'S Tel
A-Graf!!J Disspla8 and IGES data files.'

PC CompatIbilityEnerGraphics can
give you an unlimitednumber ofgraph
ics applications on Wang, TI, IBMPCI
XTI AT, 3270lPC andcompatibles.

LI.: E

Slide Show Anyofourattractive graph
ics can be convertedinto color orb&w
slides, or overheador on-screen pres
entations using the PolaroidPalette.

FORTUIIE

Cot'ponrIe Use You'll find EnerGraphics
is the graphics software choice ofover
100 leading corporations with more
being addedall of the time.

PriceAta retail price ofjust $350($450
with plotter) EnerGraphics actually
costs less than manypackages that
offeronlya few of these features.

EnerGraphics. Brought to you by the
specialists in graphics application
software.

Findout why users rate us at the top
amongs~ndalonebumnessgraph~

packages. Just check with your local
EnerGraphics dealer today.

ENERTRONICS SEEING IS BELIEVING
Enertronics Research, Inc. • 150 N. Meramec St. Louis, MO 63105 • (314) 725-5566 • Toll Free 800-325-0174
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DISTRIBUTORS

Little Board™/PLUS ... $349
Single Board 64K CP/M Computer

with SCSI/PLUS'· Bus

Same as Little Board/186 except:
• 4 MHz Z80A (8-bit) CPU • 64K RAM,
4K to 16K EPROM • CP/M 2.2 included

Little Board™ (or~;,~al) now $289
same as Little Board/PLUS
except no SCSI, 4K EPROM

$
with

Little Board iM/186.. 499 (128K)
Single Board 16·Blt Computer

with SCSI/PLUS'· Bus

• Data and file compatible with IBM PC
• Three times the COMPUTING POWER of a PC
• Boots PC-DOS 2.10, 3.00
• Runs most MS-DOS generic software
• Mounts directly to a 5-1/4 inch disk drive
• Includes: B MHz 80186 CPU, 128K or 512K

RAM, 16K-128K EPROM, 2 RS232C Serial
Ports, Centronics Printer Port, Floppy Disk
Controller, SCSI/PLUS'· Multi-Master bus for:
hard disk / networking / I/O expansion

• Available with 512K RAM

Bookshelf'M Series
Cost Effective, Compact, Versatile

computer systems

Choice of Little Board
CPUs, 1 or 2 floppy drives
(48 or 96 tpi); 10MB
internal hard disk option.
6 y,' high, 7Y,' wide,
10Y,' deep, 12Y, Ibs.

Ngentina·Factorial, SA. 1-41-0018
Australia-ASP Microcomputers. . 613-500-0628
Belgium-(entre Electronique Lempereur ..041-23-45-41
canada·Dynacomp 16041 872·7737
Denmark·Danbit 03·66-20·20
England·Quant Systems 01·253·8423
Finland·Symmetric OY ..... 358·0·585·322
France·EGAL' . 1·502-1800
Israel-Alpha Terminals . .. 03·491695
Spain-Xenios Informatica . 3-593-0822
Sweden·AB AKTA 08-54-20-20
U~~~AM~D

1Bfv\ is a registered trademark of IntI. Bus. fv\dch.
MS-DOS is a registered trademark of Microsoft.
Z80A is a registered trademark of Zilo91 Inc.
CP/M is a registered trademark of Digital Research.

TAKING SroCK
It happens a lot at shows. A reader
comes to the BYTE booth, and we get
into a discussion.

"You've used a lot of machines.
What's the best?"

"That depends."
"On what?"
"Mostly on what you want it for, but

there's also a lot of just plain
preference and taste involved."

"Yeah, sure, but look, I'm trying to
write a book, and I know J need a
computer, so I'm trying to figure out
what I should get."

Last time it happened, though, I got
a new question: "If you had to get rid
of all your computers but one, which
one would you keep?" I thought
about that one. "Okay," I said. ''I'll
answer that. but fair warning, the

(continued)

Osgood, of BYTE's West Coast office,
has done a marvelous job of design
ing a learning conference and putting
the manuals on line, where they're be
ing critiqued and refined and revised
by a whole bunch of BIX junkies, in
cluding me.

So. The real reason I'm behind in my
computer research is BIX addiction.
I'd have thought the spell would wear
off, but so far it hasn't. I'm about to
take off for Europe, and one of my
main concerns is being sure I can get
a periodic BIX fix while I'm there.

Of course, things will get com
plicated when tens of thousands of
BYTE readers climb aboard. Com
puter-conferencing literature calls the
phenomenon "information overload:'
We're working on ways to handle it.
BIX will almost certainly absorb much
of the time I now put into reading
mail. Apologies, but I see no way out.
However. at present we can publish
only a tiny fraction of the truly in
teresting letters I get; BIX will let lots
of readers interact not only with me,
but with each other. I don't know
where that leads, but I like the idea
a lot.

Electronic conferencing is impor
tant: in a real sense, it's an electronic
implementation of the first amend
ment. Also, I'm having a ball.

many but certainly not all of them
computer-related, have become com
pulsive BIXies and can be found
logged on at any hour of the day or
night.

It's hard to say precisely why BIX is
so fascinating. Certainly there are con
ferences on interesting topics, one of
which is the theory of computer con
ferencing; but that can't be all of it.
One of the most popular conferences
is about cats; it's so popular that
when the BIX managers tried to close
it down in the interest of economy.
Cats went underground, after which
it was revived by popular demand. If
you'd told me a month ago that I'd
spend time reading people's tales
about their cats, I'd have said you
were crazy.

Partly it's the people. I've always
found BYTE readers an interesting lot.
and nearly all the BIXies are avid
BYTE fans. Even so, while I enjoy
meeting readers at conventions, it's
not the same.

The medium changes everything.
Electronically mediated conferences
allow a lot of people to take part in a
conference. Indeed, "a conference" is
a misnomer because most con
ferences end up with half a dozen
related but separable trains of
thought all going at once. The result
can be a heady mixture indeed-and
unlike most face-to-face conversa
tions, the results are automatically
recorded and transcribed, available
for later reference or publication.

The software helps. BIX has the best
conferencing software I've ever seen.
That isn't just my opinion. Friends, old
and new, who have been addicts of
other conferencing systems for a long
time now greatly prefer BIX. The soft
ware isn't finished, either. It was de
signed by Alastair Mayer. who grew
up in science-fiction "fandom':""his

.father was a member of the old
Science Fiction League and also pub
lished some of Arthur C. Clarke's first
stories-and AI logs onto the system.
(In fact. he's there so often I suspect
he has clones.) For the past couple of
months, the BIX users have been in
teractively improving the software.

The instructions help, too. Donna
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For fastest response, call 1-800·j56·1214 or in California 1-800·441·2345. Ask for extension 96.

display goes onto an 8-year-old
Hitachi 15-inch white-on-black moni
tor.

Zeke is not only old, he's enormous,
much larger than most of the more
modern-and far more powerful
machines that I have. My new offices
are wonderful. but even here space
around my desk is in short supply I'd
miss Zeke a lot, but I'm tempted to
switch just to make a bit more room.

I don't, though, because I haven't
found anything remotely as good as
Zeke for creative writing. Other
machines are better at nearly every
other task: but if I had to get rid of
all but one computer, I think I'd keep
leke in preference to all the others.
After all. CP/M 2.2 and a Z80 can han
dle just about everything I do on com
puters, and, indeed, for a couple of
years Zeke was the only computer I
had running. leke is more than good
enough

There are two reasons Zeke is the
right machine for creative writers. The
first is WRITE, the text editor de
signed by Tony Pietsch with assistance
from Larry Niven and me. I've prob
ably spent too much time on WRITE
already, so I'll summarize by saying
that it's the most transparent text
editor I know of. Once you know
WRITE well, it's a bit like telepathy:
thoughts go on screen painlessly and
automatically

WRITE was crafted in 8080 assem
bly language and makes use of a
number of CP/M's features. In other
words, if you want WRITE, you have
to stick with CP/M. The editor isn't
available for MS-DOS. However. it
runs fine on 8/16 dual-processor ma
chines, such as the Zenith Z-100, the
CompuPro 286 with Z80 slave (SPUZ)
board, or an S-IOO system with the
Macrotech 286/Z80 board. Moreover,
8/16 systems give you a larger work
space and have much faster disk
operations. I have a CompuPro 286/
SPUZ, a Macrotech 286/Z80, and a
Zenith Z-100, so the question inevit
ably arises Why keep Zeke?

Well, it's this way Larry iven has
a machine identical to mine. If I
change primary machines, he pretty

(conti~ued)

of-the-art stuff available: yet I'm
writing this on leke, a CompuPro
S-IOO-bus Z80 CP/M 2.2 machine with
8-inch disk drives. That's archaic. and
the rest of the system is more archaic:
the video display comes from an old
Processor Tech VOM memory
mapped video board, and the key
board is an ancient Archive one. The

n'f'i"'" """".:'\'\''';

Once installed, our elec
tronic digitizing scanner
allows you to capture
images in high resolution.
These can then be manipu-

~\ lated, stored, retrieved,
and even printed,

But what's truly amaz
ing is the range of applica
tions for the Datacopy 700.
Such as generating complex
documents including text,
drawings and pictures.

Technical manuals. Catalogs. Personnel or
document files. Or what ever you decide.

The result is a visionary achievement:
the power to give words and numbers far
more meaning. To publish information,
not just data. And to extend the possibili
ties of your Pc. All for a surprisingly
low cost.

For more details, call toll-free 1-800
821-2898 or in California 415-965-7900.
Or write to Datacopy Corporation, 1215

Terra Bella Avenue,
Mountain View,
CA 94043. Telex:

701994 DATA
COPYUD.

Until now, your PC was telling only
half the story. Because no matter how
you look at it, words and numbers are
simply that: words and numbers.

But the Datacopy 700 changes all thaI.
TURN YOUR WORD PROCESSOR

INTO AN IMAGE PROCESSOR.-- - -
This remarkable peripheral enables

you to combine photos, diagrams, even
3-D objects with word processing, data
base, CAD and communications applica
tions using standard software.

All you need to get __--..
the picture is an IBM
XT, AT, or compatible.
Our friendly, yet
powerful, Word
Image Processing
System" software
is included in your
purchase.

GIVEYO PC
THE GIFr OF SIGHT.

answer isn't going to be as useful as
you think."

Since then I've gotten half a dozen
letters asking almost the same ques
tion. I don't know if it's coincidence
or a conspiracy. Anyway, here goes,
but the warning still applies.

I have, at last count, 29 working
computers, including the most state-
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~jH~TOLL FREE 1-801N148·FAST .;::: V TOLL FREE 1-8tJO.84B·FAST

1=~Y/~/ll=SS

~~QJr}\'

NOWGET THE TOP NAMEDISKETTES
AT THE LOWESTPRICES EVER.

, Dysan.
Verba1im~

DataLife.

5.25" 5.25" 5.25"
SSDD DSDD DSDD-HD 3.5" 3.5"
48TPI 48 TPI PC/AT SSDD DSDD

$1.65 $2.20 $4.50 $2.85 $4.05

$1.49 $1.85 $4.15 $2.80 $4.00

$1.42 $1.74 $3.75 $2.55 $3.86

$1.35 $1.80 $3.70 $2.50 $3.80

$ .80 $ .90 $2.45

These diskette brands represent the vast majorityofalldiskette sales. And
forgood reason. They're simply the highestqualityand most reliable disk
ettes on the market. Now with one simple toll-free call you can buy them
at the lowest prices around. So why settle for a brand you never heard of
when you can have the best for less?

TOLL FREE 1·BOO·B4B·FAST
TO ORDER

PAYMENT: We accept MasterCardand Visa with no service charge. Bankchecks, certifiedchecks
and money orders will insure fast delivery • COD - Add $3.00 - certified, bank check or money
orderonly· Personal checks -we mustwait 10days to clearbeforeshipping. Corporate accounts
andpurchase orders welcome, subject to creditapproval. Prices subject to change without notice.
Shipping and Handling - Standard case lot is 50 diskettes of the same type per case. Add
5% for less than case lot quantities. Minimum order size is $30.00 • Add 3% (minimum $3.00),
per each 100 or fewer diskettes. Ohio residents add 5.5% for State Sales tax.

EXPRESS MICRO SUPPLIESINC. • DEPT. L·557 • COLUMBUS, OH43360
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Thinking ofthe
CLanguage?

THINK COMPUTER
INNOVATIONS.......-

~, C86 VERSION 2.3 with Source
l~\ !ILevel Debugging Support
.........

The C language has rapidly become the development language of choice
for applications ranging from Operating Systems to Accounting Packages.
WHY? Its 'structured approach and extreme portability make it perfectly
suited to today's fast-paced environment.

Of all of the C Compilers available for PC/MSDOS, more programmers
choose COMPUTER INNOVATIONS' C86. WHY? Because it's part of a
COMPREHENSIVE family of C products with an unparalleled reputation for
performance, reliability, and stability.

C86 2.3 C COMPILER
C for PCIMSDOS began with C86 and today It remains perhaps the most solid, stable

C Compiler available Even competitor's ads show C86 as a consistent top level performer
In benchmark testing

Version 2.3 offers a host of new features Including source level debugging support and
a 40% boost in compilation speed. Call for complete specifications.
COST: S395 UPDATE TO 2,3: S35 wlold diskettes NOT COPY PROTECTED
CALL ABOUT VOLUME DISCOUNTS

LEARN C INTERACTIVELY WITH INTRODUCING C
Intimidated by rumors about the difficulty of learning C? Need to train your staff quick

ly? INTRODUCING C can help. INTRODUCING C combines a thorough, self-paced
manual with a unique C Interpreter to provide a fast, efficient method of learning C.
Designed for both professIOnal ana casual programmers, it provides a comprehensive
understanding of Important C concepts such as standard K&R syntax and operators, full
structures and unions, arrays, pointers, and data types. Requires IBM PC, XT or AT with
one disk dove and 192K bytes of memory
COST: S125 - NOT COPY PROTECTED

CI PROBE SOURCE DEBUGGER
Take advantage of C86 2.3 source level debugging support with CI PROBE. Cut down

program development time and save moneyl CI PROBE IS highly economical yet has the
features of debuggers costing far more.
COST: 5225 - NOT COpy PROTECTED

C-TERP C86 COMPATIBLE INTERPRETER
The C-TERP INTERPRETER IS a full K&R ImplementatIOn that allows you to wote code

and execute It Immediately without the compile and link steps. Once you have your pro
gram running with C-TERP you can compile the code (without alterations) with C86 for
fast, efficient executable files. C-TERP requires 256K, 512K IS recommended.
COST: C86 version - List Price: $300, Special Computer Innovations Price $250,
Combined C86 & Lattice version - List Price: $400, Special Computer Innovations
Price 5350.

Start With Us, Stay With Us
Computer Innovations offers a complete range of products that let you

enter the C environment and create applications with the most advanced
set of development tools available, Unparalleled tech support assures that
you're always at the height of productivity.

To order call: 800-922-0169

D
~COMPUTER

rmi INNOVATIONS, INC.
980 Shrewsbury Ave., Tinton Falls, NJ On24 • (201) 542-5920
C-TEA? IS a trademark of Glmple Software Prices and speclflcallons subject to change wlthoul notice
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well has to, and Larry doesn't use a
computer for anything except writing,
Actually, that's not strictly true: Larry
does use his computer to play In
focom games. (He always buys the
hints and uses them liberally) Anyway,
whatever I change to had better be at
least as good for creative writing as
Zeke, or I'll hear from my partner.
Nothing is, which once again raises
the question, why?

Because of the Processor Tech VDM
board, Hitachi monitor, and Archive
keyboard, that's why None of those
other machines have software that
would let me use that combination:
and I won't Willingly give them up,

Alas. the Archive keyboard is no
longer available, At the 1985 NCC in
Chicago I ran into Lee Felsenstein,
who designed the VDM board. We
speculated that Larry and I may be
the last VDM users in the world. The
board isn't made anymore. and Lee
has the last unused one. It's not even
easy to get this model of Hitachi
monitor.

I told you that finding out which
machine I'd keep wasn't going to be
as useful as you thought. zeke is op
timized for one single purpose,
creative writing, and besides, most of
the components aren't available
anyway,

SIDEKICK AND SUPERKEY
I keep a log of which machines I use.
A moment ago I got it out and dis
covered something surprising, For the
last month there have been only
three: the CompuPro 286/SPUZ,
which I used for two hours to pay the
bills and do the monthly accounting:
Zeke; and Big Kat. the Kaypro ma
chine officially known as the 286i.

That's surprising. Last month I did
all my BIXing on Bellerophon, the
AT&T UNIX Pc. which remains a fine
little UNIX box that hasn't had a glitch
since it recovered-by itself-from the
power failure a month or so ago, I find
it easier to stare for hours at
Bellerophon's screen than at the
Kaypro's, and I hugely prefer the AT&T's
keyboard to the Kaypro's: yet for all
that. lately I've done all my BIXing on

(continued)
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$---$89.95

,

• Works the same on all micros _
• Uses same commands-regardless of computer make
• Structured Basic-(spaghetti optional)
• Device-independent graphics (same graphic commands on all computers)
• 6-54 digits of precision (selectable by user)
• Built-in interactive editor and compiler-to compile

and execute, just type "run."
• Choice of alphanumeric labels or line numbers

Not copy protected
One low price gives you everything-there
are no hidden costs. Only $89.95 complete•

Mail to: ZEDCOR
3438 N. Country Club Road ITucson, AZ 85716

---------------_.._,
The lightning-fast BASIC from Zedcor DZBAslcIB",pcl SS995 $ _

Compatible (128K,
To order use this coupon or call "'s oos 2.0 0' bette,

recommended)

1-800-453-4100 DZBAslc Apple lie, lie SS9.95 $ _
Utah Residents 1·800·662-8666; Alaska Residents 1·800·982-1500 (128K, Dos 3.3)

o ZBASIC CPM·80(Z-BO-2.2 or 3.0)
(Provided on 5\4'
KAYPRO II-SSDD
Formal)

7:7""-.,.------------------ DZBASICTRS-80(48K) S89.95 $ _
(Name) (Circle Model

1,3 or 4- 6.2)

"(A"'dc:;d=re..,-ss"')--------------:('""A..,-pt;"";.):-- 0 ZBASIC "'acin,o,h SS9.95 $ _
(Delivery 4th quarter)

'"'(C""it,....y),-------------"'(S""ta=t=e),.-----;(Z"'i"'p):-- 0 OEVELOPERS- $399.75 $--
BUY ALL5, SAVE
$50. $449.75 VALUE

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A N/A N/A

4thOtr. N/A N/A N/A

N/A

N1A N/A

N/A N1A
6105-4 l' Binary

selectable BCON/A '6 '6
by the user

N/A N/A N/A

N/A N/A N/A

N/A

NIA N/A

-·YES
N/A-NoI.dllabM

Apple lie, fie (6502)

CP/M·SO 2.2, 3.0
fRS-SO Mod I, III, 4, 4p

STRUCTURED: labels,
Functions, LONG IF etc.

Direct commands

Macintosh

SAME File commands
all computers?

Maximum scientific d9tS
of accuracy. (COS, SIN,
ATN, LOG, EXP etc.)

IBM and compatibles

Same editor commands
all versions/computers

Device Indpdnt Graptlics
(same CMOS all graphic
modes and computers)

New lightning-fast ZBASIC zaps the competition.

It's hot. It's brand-new. And light years ahead of
anything else.

It's ZBASIC.Written for programmers by
programmers. (If you know BASIC-you know ZBASIC!)
Now you can write a program exactly the same way on
an Apple, an IBM, a Tandy, or any other major micro and
port the source code. You only write the program once
...and it runs on all the major micros. The commands
stay the same-regardless of the computer' (even
graphic commands and disk I/O!).

ZBASIC. Starting now, it's the only language
you'll ever have to know. ~1ii"1:~f.,(

•subject to hardware limitations.

The finest implementation of the BASIC language for microcomputers!

$---

$---

$---

Arizona Residents
Add 5% Sales Tax

SHIPPING: U.S. add
$5.00 per program

Foreign or C.O.D. add
$tO.OO per program
(U.S. currency only)
TOTAL $ _-------------_.1

I I I I II I I I II I I I II I I

(Day Phone)
CREDIT CARD-MASTERCARDNISNAMEX C.O.D.

13.7 sec. 14.1 sec. 14.9 sec. 261 sec. 2190 sec.

19 sec. 28 sec. 71 sec. 194 sec. 2700 sec.

,2k 12k 32k N/A N/A

89.95 109.95 450.00 N/A N/A

89.95 69.95 395.95 149.95 ca......"
BCD FREE computer

PRICE with BCD
BCD-No rounding errors)

Shell-Metzner SORT
(Sybex.BASIC lor
SCientist's and Eng.
2,000 5 char. strings)

ExecutaDle Machine
lang. & approll. File size

PRICE
without BCD

SIeVe benchmarit (Byle
January 1983, 10 iter's)
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Why Irecommend

Logitech
Modula-2

Logitech's Modula-2 compiler
is a mature compiler that pro
duces robust machine code. I
have done quite a bit of work
with this system creating a
new product for MicroPro~ The
real joy of Logitech's Modula-2
is the Run-time debugger. It
helped us produce more bug
free code in less time and has
saved my development team
hundreds of man-hours.
And Logitech's technical sup
port can only be described

asexceuen~

David W Taylor. Lead Pro}l.rammc:r
MicroPro Inlernaliollal Corpor:uion

Features:

Performance: Logitech Modula-2™gives you
direct hardware access and compiles to
efficient native machine code. It includes
modules for file 110, string handling, real
number math, and operating system access.
Strong Typing: Catches many programming
errors that would slip past a C compiler.
Modularity: It is very easy to insulate one part
of a program from changes in another.
Version Control: The compiler and linker
check that versions of modules, programs
and overlays are consistent.
Debugging: Run-time and post-mortem
debuggers provide for both dynamic and
static program examination including pro
grams with overlays and multiple processes.

Logitech Modula-2 is a family of proven, profes
sionally supponed native code compilers and
cross-compilers for VAX- and PC SysleffiS. For
more information, call Christopher Cale at:

Logitech, Inc.
805 Velerans Blvd.
Redwood City, CA 94063
(415) 365-9852

In Europe, call (41)(21)7745 45

~LOGITECH
Trademarks, Logltech Modula·2-Logitech. Inc.
I&glstered 1hJulemarlrs, VAX - Digita' Equipment Cor
poration; MicroPro- MicroPro Intt:rnational Corpor:uiOn
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I'm a very sloppy

typist, and writing with
computers has given
me the habit of
rewriting a lot.

the Kaypro. and I've no immediate
plans to change.

There's a reason. Make that two
reasons. SideKick and SuperKey. I've
become enormously dependent on
them.

One of the problems with the BIX
conferencing system is that in order
to keep the costs reasonable, most
BIXies have to connect through
lYmnet. lYmnet works fine (usually),
but in its very nature it has a severe
defect: it sends data in bundles and
packets The bundling and packeting
make it very difficult for BIX to furnish
any kind of sophisticated full-screen
editor capability.

That could probably be overcome,
but the multiplicity of terminals and
systems employed by BIX users cem
pounds this. They range from 40-col
umn Apples to Liliths with 136 lines
of 100 columns each. My account on
the ARPANET was based on a large
MIT computer that had a number of
video-display support programs-Bob
Frankston was kind enough to write
one to support zeke and the VDM
board-but the BIX machines aren't
yet that sophisticated. As a result. AI
Mayer says it will be a while before
BIX has anything more than a line
editor.

That creates a problem. I'm a very
sloppy typist. Moreover, writing with
computers has given me the habit of
rewriting a lot. For example. the open
ing sentences of this paragraph have
gone through four drafts and may get
changed some more before I'm done.
(They just were.) Anyone watching me
would go nuts, as I write trial
sentences. rearrange them. strike
words, move things. and generally

hack my way through until I've got my
thoughts expressed as I want them.

On the old ARPANET we had
EMACS, a full-screen editor written at
MIT by Richard M. Stallman and put
by him in the public domain. EMACS
isn't my favorite editor, but it is with
good reason the favorite of a lot of
programmers, and irs certainly good
enough for any kind of writing. Even
with EMACS, though, I made a lot of
typing mistakes, thoroughly irritating
some of my fellow network addicts.
Worse yet. though, a lot of what I
wrote wasn't very clear and certainly
wasn't concise, because at 300 baud
it's nearly impossible to do the kind
of rewriting I generally do.

Given BIX's inadequate editors and
my sloppy habits, my first efforts on
BIX were painful to watch. I had two
choices: go very slowly and fall further
and further behind in the conference
or emulate the chap who hadn't time
to write a short letter. I generally did
the latter. typing like hell and hoping
people didn't mind the mistakes too
much. Most of my friends were polite
enough to pretend they didn't
mind, ..

Then one of the BIXies thought of
SideKick. It turns out that you can log
onto BIX, go into SideKick with
Control-Alt. use the SideKick editor to
compose a message, and let SideKick
squirt the message back to BIX. That
sounded great. so I tried it; after
which I shut down the AT&T UNIX PC
machine and changed to the Kaypro
286i. The SideKick editor is nowhere
near perfect. of course, but for long
BIX essays I can use Zeke; the impor
tant thing is that the SideKick editor
works fine for the shorter stuff that
dominates BIX communications. The
only thing missing is a spelling
checker. and maybe I can talk Borland
into adding one.

Moreover. SideKick (version 1.5) has
the capability of capturing text right
off the computer's screen and putting
it into the SideKick editor. I can pull
off chunks of someone else's mes
sage. interpolate my comments, and
squirt the whole thing back-which is
a sort of electronic analog of my nor-

(continued)
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Models
available

for the IBM PC
and Apple Macintosh
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Because Codex just came out
with a Hayes,compatible modem
that overcomes the inadequacies
of phone line performance.

(Codex, as your friends in
data processing will tell you, is
the industry's acknowledged
leader in state,of,the,art
products, in service, in just about
everything that has to do with
networking.)

The Codex error,correcting
pc modem is a serious business
modem.

It gives you data trans,
missions more than 10,000 times
more reliable than most
other modems. Over anybody's
phone lines.

A sophisticated error,
correction system called MNP
detects breakdowns in phone
line performance and retransmits
data. And the beauty is all
this happens without you ever
knowing it.

Just think. Data you
can trust.

Now don't you feel better
about those crazy phone lines?

If yodre a data
communications manager responsible
for purchasing modems,
call 800..426..1212. Extension 225.

Or write Codex Corporation,
Department
707,225,
20 Cabot
Boulevard,
Mansfield,
MA02048.

-----

MOlorola and®ar~ trademarks of MOlOrola. Inc. Codex 15 a reg15lered lrademark o(Codelt Corporation.

ThiSWlI
vourlrUSlii..

CCopynghl 1985 Codex Corp.

Anybody who's ever sent data
over phone lines knows the problems
it can present.

Information gets mumble'
jumbled. $4,000 invoices become
$40,000 invoices. And soon your
company's lost a pretty penny over
some modem foul,up.

Well, now you can say good,bye
to all that.



CHAOS MANOR

PRoDoS
PRoGRAMMIRS:

TEMPTATIONS
I now find myself in a dilemma. I once
said that if you use a personal com
puter. you'd soon become dependent
on SideKick. That's just as true for
SuperKey, And I write on a machine
that has neither

Writing comes first. and so far I have
seen no combination of text editor
and display that comes close enough
to Zeke. It's worse than that. Until
recently. I've seen no color display
that I could work on day after day
they're all too fuzzy. Most of the
monochrome PCompatible stuff I've
seen looks good on a small monitor
but awful on a large one. The Macin
tosh has too small a display and no
provision for controlling things from

(continued)

only one I have that does that-! find
it no great hardship to have the <
and > as Shift-comma and Shift
period, respectively. There seemed to
be no need for SuperKey.

Of course, this is sheer laziness. I
knew in the abstract that keyboard
macros-that is, being able to make
a single keystroke generate a long
message or control a complex series
of actions-could save me a lot of
time. But on the other hand, there was
never time to learn how to use the
darned programs, or so I told myself.
Then I found myself doing a lot of
BIXing, and on the last trip I went on,
I stuffed the SuperKey manual into my
briefcase to read on the airplane.

Wow! SuperKey does darned near
anljthing. Borland actually offers your
money back if SuperKey doesn't in
crease your productivity by 50 per
cent. I doubt they get many takers.
Moreover. the essence of SuperKey is
easy to learn. There are so many fea
tures that you may never learn to use
them all-I certainly haven't-but so
what? The important thing is that it's
easy to use as well as easy to learn, a
distinction that most companies, in
cluding Apple, don't seem to be able
to make.

If you don't have SideKick and
SuperKey, you don't know what you're
missing. Get 'em. You can't possibly
regret it.

~

~ THUNOERWARE, INC.
21 Orinda Way, Orinda, CA 94563
(415) 254-6581

send it in block form or another way.
That's a fair number of keystrokes.
After a while, though, I noticed that
I always do the same thing: go to
beginning of text and begin block; go
to end of text and end block; tell
SideKick to get ready to transmit; tell
it to use Alt-P; tell it block mode ...

I'd had SuperKey, the SideKick key
macro utility. for several weeks, but I
had never used it. Why redefine keys?
I have it on good authority that the
IBM PC AT keyboard was designed
with full awareness of my undying
hatred of the original PC keyboard;
the designer was told to meet most
of my objections. The result was more
than good enough. I'd prefer the
Escape key in the traditional upper
left corner, but I can sure live with it
where they put it. And while I like hav
ing the period and comma keys make
periods and commas whether shifted
or not-my Archive keyboard is the

~y!~~~:~'(:~~:,(7t:~!;;~:d~;,~::~~\
(/1/(/. V'fNt'\\f)/k-, (//1' mull'marl,...
',f.\pflleCOl1!fllf{('r/m

If you don't have
Borland's SideKick

, ..you re mlssrng.

mal method for answering mail.
namely, to scribble comments on the
letter and return it.

The only real problem with using
SideKick and BIX in combination is
that there are a lot of steps involved.
To get text ready to send through
SideKick, you must mark the begin
ning and end of the block, indicate
which key will trigger the transmis
sion, and tell SideKick whether to

Findfilesfast,
add 13 new commands with Thunderclock.®

Apple designed ProDOS the time and date, measure
to auromaticallv read Thunder- intervals in milliseconds and
clock. So Thunclerclock can use interrupts, That can add a
auromaticallv time and date new depth of functionality to
stamp \'our disk files, Every your programs, Nor to mention
time yOU create or revise one, the rest of the available ProDOS-
:--Jow ~'ou can instant"· identify based software, Iike AppleWorks,
\'our btest entn: Without' So if you've got avacant slot,
slowing down or losing your fill it with Thunderclock. For
concentration, $149, its agreat way to improve

Thunderclock also adds 13 your programming, and
new commands to BASIC, your programs. See HJur
making it easy to access dealer or contact us,

and SuperKey, you
don't know what
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Its thebest thing since1-2-3.
We asked current 1-2-3® users how

to get more out of 1-2-3.
And you told us.
Introducing 1-2-3 Release 2 from

Lotus.®
New 1-2-3 is more powerful and a

lot more versatile.
You wanted to handle larger jobs

with 1-2-3. Now you can. The new
1-2-3 worksheet has been expanded
to 8192 rows-4 times its original size.
And your worksheet is actually more
flexible because advanced memory
management allocates memory more
efficiently and allows data to be stored
anywhere on the worksheet. When
used with new expanded memory
boards, new 1-2-3 can address mem-
ory beyond 640K. .

New 1-2-3 is designed to support
the Intel® 8087/80287 math coproces
sors so you can now do many calcula
tions faster. We've even added some
features that make it possible to do
things like regression analysis, string
functions and string arithmetic. And
new 1-2-3 comes with 40 new macro
commands so you can work more
efficiently and a lot more productively.

Now you can start 1-2-3 directly off
a hard disk without putting a system
disk in the floppy disk drive.

But we still kept things simple.
In many respects, new 1-2-3 isn't

any different from the original. You
wanted us to keep things simple and
we did. Ifyou're already familiar with
1-2-3,you're ready to use new 1-2-3.

You don't have to retrain. And new
1-2-3 can read and process existing
1-2-3 files so that virtually all appli
cations already developed can easily
be used.

It's even easy to upgrade to
new 1-2-3.

Ifyou're a registered 1-2-3 user and
want to upgrade to new 1-2-3,you'll
find all the details in a mailing from
Lotus. Ifyou haven't registered yet,
complete and send in your Warranty
Registration Card or call 1-800
TRADEUP':- so we can send you the
mailing.

The cost of the Upgrade product
is $150. You are eligible for a free
upgrade if you purchased 1-2-3
Release 1A on or after April 24,1985.

And for everyone who upgrades,
there's also a rebate offer of $40 on the
Intel Above ™ Board, the first expanded
memory board certified by Lotus.

We think you'll find new 1-2-3 the
best thing since, well, 1-2-3.
'In Canada call 1-800-447-4700.

Suggested retail priceo(new 1-2-3 is 5495. J-2-3 Release 2 requires
256K o(memory. The minimum memory requirement (or 1-2-3 Release
JAis 192K.

iJLotus~

© 1985, lotus Development Corporation. lotus and 1-2-3 are registered trademarks of lotus Development Corporation. Intel is a registered ttademark and Above is a trademark of Intel Corporation.
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The PC Video board's
output will do when
it is piped onto a
big screen.
that toy keyboard even if I piped its
output to a larger screen and learned
to like seeing the watch icon.

The CompuPro PC Video board was
designed by Tony Pietsch. It works fine
with the CompuPro 286/SPUz. With
Concurrent DOS 4.1, we can run
WRITE as well as about 75 percent of
the programs written for the IBM PC;
indeed, with Concurrent DOS we can
run both PC-DOS and CP/M-86 at the
same time. The PC Video output isn't
quite as nice as the VDM, but it will
do when piped onto a big screen. I've

been using it with a Zenith VDM-136,
which is just a little too small. and a
Zenith high-resolution 19-inch color
monitor (part of the Video Compo
nent System TV). and it's good
enough

Of course, I have odd requirements.
I wear bifocals. If I sit close to a
monitor screen, I have to tilt my head
back to be able to read. I hate sitting
in that position for hours on end. On
the other hand, if I push the average
monitor far enough away so I can read
it through the tops of my glasses, the
letters are generally too small to read.
Zeke's screen sits at eye level some 30
inches away, and that's just about
perfect. The PC Video board output
of the CompuPro 286/SPUZ could
probably be arranged to be almost as
convenient and readable.

Keyboards aren't a real problem
either. The Key Tronic 5151 is a
perfectly acceptable keyboard for

PCompatibles, including the PC Video
board. Both the Wico SmartLine
SmartBoard with its trackball and the
Enigma Research keyboard with its
multiplicity of keys lack a few features
that my Archive has, but they also
have many features the Archive lacks;
it would be easy to get very attached
to either. Enigma also plans a model
for the AT. I'll do a full review of both
the AT and PCompatible Enigmas as
soon as I can; certainly I'll post my
observations on BIX before you read
this.

So, I can get WRITE, acceptable
visuals, and an acceptable keyboard
if I switch over to the CompuPro 2861
SPUZ system, which will also give me
about 75 percent PCompatibility. It's
tempting-but so far the CompuPro
286/SPUZ system will not run SideKick
and SuperKey. Everyone keeps telling
me that Concurrent DOS is better

(continued)

FIRST ADE™ Version 1.4
Disk Based/Menu Driven
Logic Functions
Programmable Setpoints

FIRST ADE™ features -
• 8 Analog Input Channels
• 8 Digital Input Channels
• 8 Digital Output Channels
• 8 120V 6A Relays/Receptacles
.8 Analog Input Terminations
• 8 Digital Input Terminations
• RS 232 Port
• Real Time Clock wibattery
• 3 month warranty

Distributorship available.

COMING SOON!
FIRST ADE™ for
IBM PC and Apple II

w

~
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w
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a:
~

~
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AID ELECTRONICS
P. O. Box 26357
Sacramento, California
95826 (916) 486-1411

Control your heating, lighting, small
appliances, freezer, sprinkler
system, pool level and temperature,
and much, much more.

No special wiring required, BSR
compatible by simply connecting to
remote control modules,

INTRODUCTORY OFFER! $495.95
Check/M,O.lC.O. D./VisalMastercard
Add 3% shipping/CA add 6% Sales Tax

Allow 4 to 6 weeks delivery

TURN YOUR
COMMODORE 64

INTO AN ENVIRONMENTAL
CONTROL CENTER

Introducing FIRST ADE™
for Commodore 64.
Controlling the environment since
1983, FIRST ADETM, is now
available for use on the Commodore
64. FIRST ADE™, a complete 8 bit
data acquisition and control card
that just lugs into your Commodore
64, allOWing yOl,J to control the in
door and outdoor functions of home
or business.
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IF YOU'RE TIRED OF PAY

ING OUTRAGEOUS LONG DIS
TANCE CHARGES EVERY TIME
YOUR COMPUTER TALKS ON THE
PHONE, GTE TELENET OFFERS
AN ALTERNATIVE. IT'S
CALLED PC PURSUIT~M

NOW FOR ONL Y $25 A MONTH
(PLUS A ONE-TIME INSTAL
LATION FEE OF $25) YOU'LL

BE ABLE TO REACH OTHER PC
USERS, FREE LOCAL DATA

BASES AND BULLETIN BOARDS
IN ATLANTA, BOSTON, CHI

CAGO, DALLAS, DENVER, DE

TROIT, HOUSTON, LOS
ANGELES, NEW YORK (AREA

CODE 212), PHILADELPHIA,
SAN FRANCISCO AND WASH
INGTON D. C. AND TAKE AD

VANTAGE OF LOCAL SOFTWARE
DOWNLOADING CAPABILI
TIES, AS WELL.

YOU CAN USE THE PC PUR

SUIT SERVICE BETWEEN 6PM
AND 7AM WEEKDAYS. AND ALL

DAY ON WEEKENDS. ALL YOU
NEED IS AN AUTO-ANSWER

MODEM AND COMMUNICATIONS
SOFTWARE.

FOR MORE INFORMATION
AND TO REGISTER, CALL A GTE

TELENET REPRESENTATIVE
AT 800-368-4215 BETWEEN

8AM AND 5PM EASTERN TIME·
OR USE YOUR MODEM TO CALL
800-835-3001 FOR OUR ON

LINEUSER'SGUIDE24HOURS
A DAY.

TRY PC PURSUIT, FROM GTE
TELENET- WORLD LEADER IN

PUBLIC NETWORK SERVICES,
INTERNATIONAL NETWORK
SERVICES, PRIVATE DATA

NETWORKS AND INNOVATIVE
NETWORK APPLICATIONS.

FINALL Y YOU CAN GET YOUR
HANDS ON THE INFORMATION
YOU NEED. WITHOUT PA YING

AN ARM AND A LEG·

(]IE Telenet

NOW YOU DON'T HAVE TO PAY THIS MUCH
TO ACCESS INFORMATION WITH YOUR HOME COMPUTER.
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The most exciting

thing at the 1985 NCC

inChi(ago was

laser-disk mass storage.
anyway. and I suppose as I learn more
I'll come to agree; but here comes BIX
again. I need SideKick and SuperKey,
or at least a very similar capability, for
conferencing.

Maybe there's a way. Maybe Tony or
one of the other software wizards at
Viasyn will either figure out how to get
SideKick and SuperKey working on
the 286/SPUZ or how I can drop off
line, use a text editor, and send the
result out to BIX with the same con
venience that I now do it on the
Kaypro. I'll also need the ability to pull
stuff off the screen and into the editor

BIG KAT
Meanwhile, the Kaypro 286i gets most
of the log time. He's used to test
PCompatible software, and so far I've
found none that he won't run. Cross
talk came with the OmniTel internal
1200-baud modem-which, by the
way, gets constant use and has never had
any glitches I can detect-and works
quite well for BIXing. I've been pro
gramming Mrs. Pournelle's reading
stuff. The PC version of Crush, Crum
ble, and Chomp runs in BASICA and
is a bit too slow on a PC But it

screams along something wonderful
on Big Kat. and it's wonderfully relax
ing to burn down Washington after a
hard day.

I'm still not overly fond of the
Kaypro's keyboard. The layout is the
PC AT layout. which is fine; but the
keyboard feels just a bit mushy to me.
Do note, though, that the Kaypro is
something like a sporty GM car, and
my Archive is more like having a Fer
rari. It's unlikely that any keyboard's
feel can compare favorably to what
I'm used to. I will say, too, that after
a month's use I find the Kaypro's feel
much better Probably I'm just getting
used to it. but it's significant that I can
do that.

For the first few days the Kaypro
keyboard had a really annoying habit:
I'd be typing along and suddenly
everything would be in capital letters,
and it would stay that way until I
pressed the Shift-not Shift-lock, but
Shift-key again. Finally, in rage I took
several drops of lWeek, dissolved it in
alcohol. and blew the mixture into the
system with a can of compressed air
The cure wasn't instant. but within a
day the Shift-lock problem stopped,
and so did some other glitches;
possibly the board just needed to be
broken in? Anyway, it works fine now.

There's one other irritating misfea
ture: there are gaps above and be
tween the two floppy-disk drives on
the Kaypro. Not only is it possible to
push a disk in there in the mistaken
impression that you're inserting it into
the drive, but I've done it three times.

And when you do that. you can't get
the disk back out Each time I had to
pick up the machine-which isn't
light-and upend it to shake the disk
out It worked. and the disks were
unharmed from their misadventure,
but I'm thinking of putting gaffer's
tape over those slots.

Don't get me wrong, though: I do
like Big Kat

Or did: in the last two days, it has
developed the same kind of intermit
tent and capricious hard-disk errors
that IBM PC AT owners report More
next month.

NCC
The 1985 NCC in Chicago had a much
lower attendance than anticipated,
and coming on the heels of Silicon
Valley layoffs, the atmosphere alter
nated between frantic cheerfulness
and gloom. It's just as well I have lit
tle space for the report: there wasn't
much to write about The most excit
ing thing there was laser-disk mass
storage, and everyone else will write
about that. so I don't have to.

One reason for the lack of excite
ment was the lack of micro people.
Lots of the micro outfits weren't there
at all or had much-reduced booths.
Given the sheer rapacity of the
Chicago unions-I saw one fat. cigar
chewing rigger take 11 minutes to
hang and straighten a single 2- by
Hoot picture, after first taking it down
because it had been hung by the
exhibitor-I don't blame the com-

(continued)
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DataPlotter '"

Line Graphs & Scatterplots $69
Bar Graphs & Pie Charts $69

~ (~~~~n~(u~~~!:~
~ Add $3 shipping.

Lark $8 outs.de us and Canada.

SoftlOOre T' Specify type of Printer.
131 N. Leverett Rd.
Leverett, MA 01054 (413) 773·8687 Visa. M/C

o need for color monitor or graphics board.
Make graphs on dot matrix printers.

Easy to se. No Programming.
CPfM 2.2. 3, 80, or 6. MS-DOS or PC·DOS.

Excellent lanuaL lost disk formats.

SALES IN 1983
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Introducing the most

COMPATIBLE &AFFORDABLE
Desktop

Computer

.J'.n'1eri'ean
XT/AT

The Perfect Solution

Manufactured by:

VISIT US AT COMDEX
BOOTH M651 (MGM)

American XT Personal Computer
• 256KB user or random access memory RAM

standard... expandable up to 640KB on the
system board.

• 8KB permanent or read only memory (ROM).
which contains the BIOS and 56KB user
usable.

• High-performance. high-speed, 16-bit 8088
mlcroprocesso[

• Eight expansion slots that allow easy system
expansion by uSing optional plug-In adapters.

• 1Wo 360KB slim llne diskette drives to
support single-sided or double-sided.
double-density 5'/. inch diskettes.

• Optional 10MB or 20MB fixed disk drive.
• 135W power supply llOV1220V swltchable.
• Four layer mother board to increase system

reliability.
• Speaker for audio and music applications.
• fuwer-on automatic self-testing of system

components.

American
COMPUTER & PERIPHERAL, INC.

2134 S. Ritchey St.. santa Ana, CA 92705
'lei: (714) 545-2004

FAX: (714) 545-2146

American Modem AM1200B
• Fully Hayes compatible with enhanced

features.
• 300/1200 Baud Bell1031212A
• Intelligent-adaptive-auto speed dial.
• Call progress monitOring.
• Free PC-TALK software.
• self test at power up.
• FCC approved.

Amerlan XIller ~rso.w Computers Ii
~rlpbeR1sue dtstrlbuted by:

P.C. LAND. INC.. 1IIstln. CA (714) 730·6723

CTXT SYSTEMS. Cbatzworth. CA (818) 998-6n7

PC SYSTEM DESIGN. Pasadena. CA
(818) 792-8889

RGB COMPUTING. Glendale. CA (818) 240-0422

ASCar ENGINEERING. INC.. Edmonton. Canada
(403) 438-0994

MICRO CONFIGURATION EAS't INC., Brooklyn.
NY (718) 941-2512

COMPUTER PERIPHERAL WAREHOUSE. INC..
Deerfield Bch.. FL (305) 481-2170

CUSIDM TECHNOLOGY. Houston. TX
(713) 868-2835

ITM COMB".NY. Dedham. MA (617) 329-5799

ANALYTICAL SYSTEMS CO.. Raleigh. NC
(919) 851-8000

HOUSE OF CABLES. Aurora. CO (303) 699-0468

Amet1~XT - Mother Board

American Hard Disk System
• 10MB Hard Disk System
• 20 MB Hard Disk System
• 20MB Hard Disk for AT
• 40MB Hard Disk for AT
• 1.2MB Drive for AT
• 360KB Drive for AT
• 360KB Drive for XT

American AT Personal Computer
• 512KB user or random access memory (RAM)

standard... expandable up to 4MB by adding
memory feature cards.

• 64KB permanent or ready only memory
(ROM). which contains the BIOS.

• High-performance. high-speed. true 16 bit
80286 microprocesso[

• Eight expansion slots that allow easy system
expansion by using optional plug-in adapters.

• I.2M high capacity disk drive to support 5'A
Inch diskette.

• 200 watts power supply l101220V
switchable.

• Battery backup for CMOS configuration table
and real-time dock.

• 7-channel direct memory access (DMA).
• 16-levellnterrupt.
• Three programmable timers.
• Speaker for audio and music applications.
• fuwer-on automatic self-testing of system

components.

American Color Graphics Card
• RGB and composite outputs with 640 x 200

pels.
• Use state-of-the-art technology GATE

ARRAY LOGIC to increase reliability and
reduce cost.

American Monochrome Card
• TTL output 720 x 350 pels with 25 llnes x 80

column.
• Built-in parallel printer port.

American X'I AI HD are registered trademarks of American Computer Ii Peripheral. Inc.
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CHAOS MANOR

WINDING DOWN
As usual. there's too much to write
about. I have a new version of Beyond
Compare. my favorite PCompatibJe
file-comparator program; it works as
well as ever, but now it takes batch
commands and wild cards. Neither
programmers nor authors can afford
to be without this program. Highly
recommended.

The game of the month is BIX; com
puter conferencing is both enlighten
ing and entertaining. The boys had a

(continued)

about Intel's 286 chips, and perhaps
they're all true; but NCC convinced
me that the 286 is here to stay.

I'm glad I went. I got to meet some
more of AT&T's technical people, one
of whom assured me that I have the
wrong impression of the badge hierar
chy used in their booths. Perhaps. My
impression of AT&T remains un
changed: tremendous technical skills
embedded in a fossilized organization
that's groping its way into the market
ing jungle. AT&T's pocketbook is deep
enough to give them staying power.
and some of their technowizards are
dedicated enough to hang on until
the bosses learn what they're doing.
They're here to stay.

The best new program I saw at NCC
was Fastback, a hard-disk backup utili
ty running under Ms.-DOS; it automat
ically backs up your hard disk onto
floppies. Easy to use. Not as fast as
a tape drive, but a lot cheaper, and
with Fastback you probably will make
backups of your hard-disk work. Stan
dardly silly licensing agreement. but
no one pays attention to those any
way. Recommended.

It was also pleasant to get together
with Randy Brukardt of RR Software
Inc. RR literally started developing
Janus Ada in a garage; now the com
piler has been accepted by the U.S
Air Force as the one to use in train
ing USAF Ada programmers. If you're
interested in Ada, you ought to learn
more about Janus, which remains, as
far as I can tell. the most cost-effective
micro version, particularly for learn
ing the language. Janus is distributed
through Workman and Associates.

S580 LA JOu.A BLVD.
SUITE 126B
LA JOu.A. CA
92037

CHALCEDONY
SOFTWARE

PHONEORD
(619) 483-8513
NO RISK OFFER
Examine the documentation
at our risk lor 30 days. 11
not lully satisfied retum
with disk still sealed lor
lull refund

the AT as a temporary machine. but
it seems to have become "validated."
There are a growing number of AT
clones. and people are frantically
bringing out software and accessories
for it. The AT is popular with program
mers and hackers (although there's
also a large group of same who hate
it). I've heard many horror stories

UNBElJEVABU: UPGRADE POUCY
Tough decision? Buy PFOlOG V and
uwrode to PIOLOG V-Plu. within 60
days lor only the diHerence in price
plus a hondlmg charge.

D 70 Predenned Predicates
D Small Memory Model
D Integer Arithmetic
D 122-Page User's Manual

and Tutorial

(please pflnr fuJI name)

-------

D More Than 100 Predenned
Predicates

D Large Memory Model (to 640K)
D Floating Point Arithmetic
D lSO-Page User's Manual and

Tutorial plus Advanced
Programming Documentation

D Co-Resident Program Editor
D Calls to Co-Resident Programs
D Text and GraphiC Screen

Manipulation

STANDARD FEATIJRES ON BOTIi:
D Oocksin & Mellish-Standard D Dynamic Memory Management

Edinburgh Syntax. (garbage collection)
D Extensive Interactive Debugging D Custom-Designed Binder

Facilities and Slipcase

THE CHOICE OF UNIVERSITIES
Generous university site licenses and an excellent teaching tutorial and

reference guide have made ffiOLOG V the choice of universities nationwide.
Call for details.

-- --------.,
10 PAYMENT ENCWSED $ PROLOG V-Plu. $99'951~~

CA resIdents odd 6~ soles ldX PROLOG V 69.95
UPGRADE ONLY 40.00

1
0 CHARGE MY: 0 MasterCard 0 V,sa Return loctory diskette and.

$30 plus $10 Hond/ing ~
Card No. Exp Date _

~~~c; I------------ 7.:fJ Conodo

10.00 Combeon. •
Hawaii Air

20.00 Overseas Air

COD Oraers Not Accepted.
___________ 15 cioy check dearonce--_....

DISCOVER THE LANGU~ E
OF ARTIFICIAL
INTELUGENCE
PROLOG V

CHOOSE FROM lWO GREAT VERSIONS:

PROLIIi V-Plus PROLIIi V
$9995 $6995

At last! A Prolog with enough muscle to handle
real-world applications for UNDER $1001 Discover
why Japan has chosen Prolog as the vehicle for their

"Fifth Generation Machine" project to design
intelligent computers.

panies for staying away. NCC has
always had an ambiguous attitude
toward micros; I recall when they
stuffed all the micro exhibits in the
basement of the Disneyland Hotel lest
micros contaminate the minis and
mainframes in the Anaheim Conven
tion Center.

One impression: IBM brought out
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~ 1705 Junction Court
- Building #160

San Jose, CA 95112

iiiiiiii-__~ I:.iirntron

Enhancer Card, 80286 AT Card,
8088 Multi-Processor Card, 80186
Speed Enhancer Card, 68000
Card, and related software.

For more information about Kim
tron's Multi-User Solution, or
general video data terminals for
other mini or micro multi-user
systems, call your local computer
dealers, distributors or Kimtron
Corporation Today!

(408) 286-8790
TWX 910-338-0237

NOTE: IBM pc, XT, AT, PC DOS, MS DOS, UN[)(, XEN[)(, CPM 86, Multi-Link, Concurrent PC DOS are
registered trademarks of IBM Corporation, Microsoft Corp., Bell Labs., Digital Research Inc., Software Link Inc.
respectively.

Compare t
The Multi-User Solution of the~~::~::::~::::~:~;=:~;!~~~~Jfuture is now available. . and Multi-Processor implementa-
Convert your IBM PC, XT, AT or tion under PC DOS, MS DOS,
Compatibles to a true multi-user UNIX, XENIX, CPM 86, Multilink,
system while maintaining display, Concurrent PC DOS, and other
keyboard and software compati- compatible multi-user operating
bility. systems.

Since the KT-7/PC display is the Kimtron's multi-user solution may
same as your PC monochrome be tailored for cost effectiveness;
monitor, with its look-alike as low as $1095 for an additional
keyboard, operators will feel user, and for speeds more than ten
they're using an IBM PC and can times faster than LAN. You can add
also use the same software manual. one or as many as 31 additional
Kimtron's multi-user solution in- users per PC. Kimtron delivers the
eludes file and record locking, future now by allowing an ever
shared data access, and commun- widening network of multi-user
ication between users. It is the PC's.
intelligent alternative. The KT-7/PC may be comple
The KT-7/PC supports Time mented with one (or more) I/O
Sharing, Enhanced Time Sharing Card, Memory Card, 8086 Speed
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Inquiry 369

-L CHAOS MANOR

Advanced Text Processing
& Command Automation

If You Really Use Your
Pascal Compiler You Need

These Tools!

... 554.95
.. 584.95
.. 569.95

SIDEKICK
copy-protected.
not copy-protected

SUPERKEY .
Borland International
4585 Scotts Valley Dr.
Scotts Valley. CA 95066
(408) 438-8400

for MS-DOS starts at 599.95
WRITE. . . ..... 5239
Workman and Associates
112 Marion Ave.
Pasadena. CA 91106
(818) 796-4401

SEASTALKER
for Atari & Commodore 64 53495
for all other machines. . .. 53995

Infocom
125 Cambridge Park Dr.
Cambridge. MA 02140
(617) 492-6000

KAYPRO 2861 starts at 52995
Kaypro Corporation
533 Stevens Ave.
Solana Beach. CA 92075
(619) 481-4300

rooms at Magdalen College in Ox
ford. Lewis's views on science are not
mine. but they're more than worth
keeping in mind in these times of
scientific magic. Nothing about com
puters. of course.

I'm now frantically trying to put
together a system to take with me to
Europe; it looks as if it'll be Percy, the
NEC PC-8201 lapboard computer
augmented with Purple Computer's
wonderful SideCar memory package;
lots more on that next month. Wish
me a bon voyage. _

Jerry Pournelle welcomes readers' comments
and opinions. Send a self-addressed, stamped
envelope to Jerry Pournelle. do BYTE Publica
tions. 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.

JANUS ADA
for CPIM .. . .. starts at 5149.95

BEYOND COMPARE 530
General Transformation Company
POB 10083
Berkeley. CA 94709
(415) 644-0702

ITEMS DISCUSSED

FASTBACK. . . 5149
Fifth Generation Systems
7942 Picardy Ave.. Suite B-3 50
Baton Rouge. LA 70809
(504) 767-0075

BIX (BYTE INFORMATION ExCHANGE)
for BYTE subscribers 525

BYTE Magazine
BIX Business Office
70 Main St.
Peterborough. NH 03458
(603) 924-9281 ext. 131

COMPUPRO PC VIDEO BOARD
for S-IOO systems 5495
for 286 systems. . .. 5495

Viasyn
26538 Danti Court
Hayward. CA 94545
(415) 786-0909

lot of fun with Infocom's Seastalker,
which is said to be "junior level" but
is quite cleverly done; I recall a cou
ple of months ago I spent a pleasant
evening with it.

It isn't the book of the month
because it's mine, but the second col
lection of these columns is out from
Baen Books (distributed by Simon and
Schuster). Like the first one (User's
Guide to Small Computers). Adventures in
Microland is a bit more than a collec
tion of columns. While 1 haven't
changed the original columns, I have
inserted some comments generated
by hindsight.

The real book of the month is The
Inklings by Humphrey Carpenter
(Ballantine Biography. reissued 1981)
The Inklings included C. S Lewis, Maj.
Warner Lewis. ). R. R. Tolkien. and
Charles Williams. as well as many
others. and used to meet in Lewis's

• Pattern Replacer
• Difference Fi nder
• Command Builder
• File Finder
• Super Directory

• 140 Page Printed User Manual
• QUick Reference Card
• Detailed Programmer's Manual on

Disk
• Complete Turbo Pascal Source Code
• 6 Bonus Utilities with Source l

• Tax & U.S. Postage Included
• Executable only version $55

Supports Turbo Pascal 2.0 & 3.0
IBM PC/XT/AT & True Compatibles
PCDOS 2.X & 3.X
192K RAM DSDD Drive

• Pretty Printer
• Pascal Structure Analyzer
• Execution Profiler
• Execution Timer

Improve Code Performance
Find Subtle Bugs

Automate Tedious Tasks

UTILITIES
FOR

liJrbo PaSCar:ROGRAMMERS

INTERNATIONAL REPRESENTATIVES 
SWitzerland: Software Haus 064-512651

Japan Southern PaCific Ltd 045-314-9514
England: The Core Store 0606-45420

Canada Software Commodities 416-865-1600
Holland: SCOS 'PC-Center 020-106922

Norway' Polysoft 03-82575
Turoo Pascal IS a Trademark. of Borland Internat,onal

~i
l\}

.....•....•..•:.:.:.;:::::::.::::::::::::::;::::::::::~:::::::::::;:::::;:::::;:;:::;:::::::::::::;:::::;::::.:.: ::::::::::::::::::::::::::::::~:::::::~:::::::::::::::::::::::::::::::::::;}}
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Now there is an even better structured,
compiled programming environment than PROMAL.

Introducing PROMAL 2.0 for the IBM PC,
the Apple II, and the Commodore 64.

o My check is enclosed.
o Please charge to my
_ Visa _ Mastercard

Expiration Date

Editor

22 resident system commands.
Unlimited user-defined commands.
Prior command recall/edit.
I/O redirection to disk or printer.
Batchjobs.

Full-screen, cursor driven.
Function key controlled.
Line insert, delete, search.
String search and replace.
Block copy/move/delete/

read/write.
Auto indent, undent support.
Edit after error.

1-800-762-7874
In NC: 919-878-3600

Systems Management Associates
3325 Executive Drive, Dept. PB-5
Raleigh, North Carolina 27609

~

Library

50 machine language commands.
Memory resident.
Call by name with arguments.
Formatted real output, string oper-

ations and much more.
•Apple II and Commodore 64 only. Requires
one disk drive and BO-column card for
Apple (lIe, lIe only)

Address

arne

Card Number

Signature

City, State, Zip

NC residents add 4-1/2% sales tax.
Foreign orders add $15.00 additional s/h.

PROMAL Features

• Structured language with
indentation.

• Fast, one-pass compiler.
• Simplified syntax.
• No line numbers.
• Multi-dimensional arrays, strings
and pointers.
• Long variable names.
• Global, Local variables.
• Byte, Word, Integer & Real types.
• Decimal or Hex numbers.
• Functions and procedures with
passed arguments.
• Built-in I/O library.
• Control Statements: IF-ELSE, IF,
WHILE, FOR, CHOOSE, BREAK,
REPEAT; INCLUDE, etc.
• Compiler I/O fromlto disk or
memory.

Executive'

• True machine-to-machine
portability.

• True 808X object code for
the IBM Pc.

Let us prove that PROMAL is
your best next language!

Buy PROMAL 2.0 and
try it for 15 days. If you

don't believe it's your
best next language, just

return it for a full
refund.

Command oriented with line
editing.

Allows multiple user pro
grams in memory at once.

Function key redefinition.
Program abort or pause.

o Developer's Version-Compiler. Editor.
Library, Demo disk, 2BO-Rage manual, (Rlus
Executive for Apple and C-i54) and stano
alone program generation.
$99.95 + 5.00 slh.

o End-User System for Afgle II and Commo
dore 64-all features 0 eveloper's version
except stand-alone program generation.
$49.95 + 5.00 s/h.

o Demo System-32-page" Meet PROMAL"
manual and demonstration disk.
$10.00 + 2.50 s/h.

o Graphics Tool Box for PROMAL-Available
for Apple and C-64 only. $29.95 + 2.50 s/h.

PROMAL2.0-
Even more of a good thing.

In addition to all of the features
that have made PROMAL users
declare it "the best language I've
ever used," PROMAL 2.0 provides:

• Overlays that can be
compiled separately for modular
programming.

• Program size greater
than 64k. (IBM PC only) .

Not just a language.
A complete

programming environment.

PROMAL-the PROgrammer's
Micro Application Language
provides you with a complete pro
gramming environment, including
a structured, high level language, a
powerful program Editor, and a
compiler that quickly turns your
source code into compact, rapidly
executing object code. Plus a
library of integrated machine
language subroutines for fre
quently used tasks. And for the
Apple II and the Commodore 64,
PROMAL provides a DOS-like
operating system Executive.

NEW for PROMAL
The Graphics Toolbox'

Twenty fast subroutines for creat
ing sophisticated, high-resolution
graphics, including windows, clip
ping, scaling, and text-on graphics
using scaled, rotated, user-defined
fonts. $29.95.

.Available for the Apple II and the
Commodore 64

•••••••••••••••••COr-d-er-Fo-rm- -- -- -- --
My system is (check one)
o IBM PCIIOO% compatibles 0 Apple IIclJIe
o Commodore 64/12E
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10, 20, 33 and 44 MEG INTERNAL AND
EXTERNAL HARD DISK SYSTEMS

10 MEG 20 MEG 33 MEG 44 MEG

Internal $395 $495 $929 $1129

External $545 $645 $1029 $1229

Half Height

Externals mounled witb independent power supply and fan. Fully DOS 2.X or 3.X compatible. Botb Inter·
nals and Externals boot from Hard Disk. 33 and 44 Meg Internal Disks include extender power supply. Tbe
system comes complete and ready to inst2ll witb tbe Hard Disk, Controller, Cables, Manual, Software, and
Mounting Hardware. One Year Warranty.

10, 20, and 33 Meg Hard Disks are available .
with combined FloppyIHard Disk Controller

Card for additional $75.

2~6of~~$39 Q$uaotltl

2
eS ofSo,ormore sets

per set. LJ

C.all us for competitive prices 00 larger quantities of RAM chips. $8
",tt/ftl!,,,, ,

~~!l~!! Q$'4°~:'"

Half·HeiKht. DSIDO

MITSUIISHI

Quantities of 10 or
more 575 each

DISK DRIVES

TEAC

$95
~~·B. Half-Hdahl. DSIOO

Functional equivalent
to a Compaq Plus."

CDmPAQ'

$2549

(omp.";.......Jo~..dlnd.lDark.nd(olllplq'h.. llld(o..p."D..~pro ...
,n<l.muk. of Complq CO"'P~IU CO'pon,IOII

Now using 31;''' shock-mounted Winchester drives. The
same as used in the Compaq Plus"'. Also available with
2 half-height drives and 10 MEG HD- $2749
Or upgrade your Compaq to a Compaq Plus'" equivalent
with our 3 Y2" shock-mounted Winchester disk kit. In
cludes Hard Disk, Controller, Cables, Manual, software,
and Mounting Hardware. One year warranty. $519

256K, 1/360K drive,
10 Meg Inlemal
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. PRICES AND MACHINES THAT
OUTRUN THE COMPETITION.

PC'S LIMITED AT'· High Performance
Competitive Price

-;- -
\\\\\\\\I~IIII1I11IIIIIIIIIIIIIIII1I1I· ~$'995

Includes: 80286-based System Unit, I024K on
Mother Board, II I.2 Meg Drive, Combined Floppy
and Hard Disk Controller Card, AT Keyboard, 192W
Power Supply, 2 Serials and I Parallel Port, and
Clock/Calendar with Battery Backup, all on Mother
Board.

Runs all Major Software wriHen for the IBM PC-, PC I'P, and PC A'P. (Processor) Intel 80286 running at 6MHZ.
(Expansion Slots) :8. 7 are available in above configuration. Some Bus Configuration as IBM PC A'P.

@) PC'S LIMITED TU~~~

High Performance
Competitive Price

$795
- Includes: System Unit, 640K on Mother Board,

I 360K Drive, Keyboard, 135W Power Supply.

Runs all Major Software wriHen for the IBM PC~ and PC/IT~, 40% faster, without modifications.
(Processor) 16·blt 8088·2,4.77 or 6.66MHZ Clock Speed. (Expansion Slots) :8; 7 are available In above configuration.

• Hall H<lgbl
• low Power

10 or more
$495 each

Ad nu.....r 411

Irwin Tape
Backup System

$595

• Us<, Floppy Conlroll<r Card
• 10.3\ M<g Formall<d Capacil)'
• s<d In Compaq O<skpro.

• P2rallc:l Port
• Sc:ria! Port
• Gamt Porr

11\'0 Yrar "'arrant)'

• lpgndabl< 10 .\8iK
• Clock/Cal<ndar
• So(rwuc: includc:d

w/384K $149

PC'S LIMITED
Six Function Carel

D PC'S LIMITED
OUTSIDE TEXAS, ORDERS ONLY, CALL 1·800-426·5150

7801 N. Lamar, #E.200, Austin, Texas 78752 T.lex N•• 9103101316 PC LTD

All sales-related calls inside Texas - (512) 452-0323.
All calls for technical support, phone

(512) 452-0372, 452-0373 or 452-0374.

119

25 or more
$75 each

'It••• OM 10.. "-en .........n-e......
•1I_"'" 11.. I ~'""' ..'1.1I .. ,••
Il"fn••,I "., ,......"or .
.."IIo'''..Oo••••'''.o•• II ' .... '' ..p>ln
~., .u.l i ..~ <1 10 • 10
""lOCk••,I.. , ..,.iclclouk. MO"', 0<\1 ...
\I)A "'....I't-u.. '_'MI. lop p
,_· O·,..tP.."'"·.. O ,,p ..

...Kh'l...... \IH r<.<\! , .
""'1' 10' "."l.u lop ..

SOLVE YOUR POWER PROBLEM.

XT- POWER 135W

$89

Compaq. TEAC. 18M. Irwin,
:lind Intc!art tradtmarks of
thtlr rtsptcllvt companits.
All brand namtS art registered
lrademarks. \\'e arc an

,.. indtptndent sales
LJ organintlon,
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Basic AnthroCart PC
with optional slide out shelf and printer basket.

...~
-. - .

THEONLYACCESSORY
WON'T SELLyoU.

But onel anyonl 11.1
.11. your AntbroCart, you'rl
going to nlld ani. Main
reason is the AnthroCart makes
your whole computer system so
mobile that everyone can easily
share it.

And it takes up so little room
it can scoot into even the
smallest workspace. In fact,
your entire system can be
stacked vertically in only 5Yz
sq. ft. No matter what hardware
you're using (the basic
AnthroCart is sturdy enough to
support up to 150 lbs.) or how it
will expand as your needs change.
Just keep adding the shelves,

baskets and other accessories we provide to help you grow.
All but the lock. Place your order before December 31, 1985, mention

this ad and we'll send one along with your order.
To get your hands on your very own AnthroCart simply call us toll free.

Basic unit is just $495. Unconditionally guaranteed for five years.

Antbro Corporation /d Toll Frll:
3221 N.W. Yeon Street 1-800-325-3841 Ext. 501
Portland, OR 97210
503) 241-7113
TWX: 910) 333-6481

A TEKTRONIX Company ANTt-RO T8ChnOIoIIY FtI'IIIbn
AnthroCart is a trademark and Anthro IS a registered trademark of Anthro Corporation



C·H·A·O·S M·A·N·O·R M·A·I-L

/

Editor's note: Due to space limitations. we are
able to publish only a sampling of the great
amount of mail Jerry receives each month.

COMPUTER WORRIES

Dear Jerry.
The story told by Lewis M. Phelps in his

letter ("When Will Ada Arrive:' March.
page 352) is interesting and revealing. It's
not the effect of battlefield EMP on air
craft computers that worries me. though.
Once things have reached the stage where
"Big Ones" are being used, whether in the
battlefield or on cities. the fate of a few
fighters is probably not of much concern.

What has me much more troubled is the
possibility that a poorly designed or in
adequately tested piece of software will
fail at a time when someone's life. or
perhaps the fate of us all. depends on it.
This has happened. or come very close
to happening. numerous times. 1Wo in
stances I've seen cited even deal with the
F-18 mentioned in the letter. We'd all do
well to maintain a high level of skepticism
when we hear of wondrous airplanes that
can be modified by "simply reprogram
ming the control computer" (in Ada. which
is hand-compiled into assembly lan
guagel). Anyone who would use the word
"simple" in this context shouldn't be
allowed to do such work.

ALAN WEISS

Carpinteria. CA

Computers aren't infallible, but they're
probably more reliable than their pro
grammers. This somewhat turns usual ex
perience on its head: we're accustomed
to fundamentally sound policies ruined
by incompetent subordinates. On the
other hand. we have some examples of
the reverse . ..

It hardly matters. As the pace of life in
creases, we find ourselves willy-nilly
forced to rely on computers for increas
ingly important decisions. Finances,
transportation, communications-and
finally the ultimate decisions of war and
peace.

This is why I'm such a strong supporter
of a strategy of assured survival, as op
posed to the McNamara doctrine of
mutual assured destruction, or MAD. In

my judgment. MAD leads to computer
ized launch on early warning. The end of
that game was shown in the flawed but
still valuable movie WarGames. Strategic
defense will also need rules of engage
ment, and some of those probably have
to be implemented by computers: but
the cost of a mistake is a lot less. I hope
there will be no mistakes, but I can't be
sure of that: and I'd far rather see a ris

.ing spacecraft mistakenly shot down by
nonnuclear weapons than continue down
the road MAD is taking us. (If you want
more of my views on this, they're in
Mutual Assured Survival by Jerry
Pournelle and Dean lng, Baen Books,
1984.)

Errors will happen. You have sent me
a list of them. I know of others. Try as we
might. we're not going to eliminate all
mistakes. We can think out the conse
quences of error and build systems that
fail in the least dangerous ways.

Best.-Jerry

GRADING

Dear Jerry.
In regard to the letter from D. L.

Fruehling ("Magazine Information:' March.
page 352). at least one peripheral device
is already available for machine-grading
multiple-choice examinations. Chatsworth
Data Corporation (20710 Lassen S1.. Chats
worth. CA 91311. (213) 341-9200) makes
such a reader. Included is software (writ
ten in BASIC for the IBM PC and clones;
software for other machines may be avail
able) for grading the answer cards. I am
sure that with little effort the results from
each exam could be plugged into a
grading program.

R. S. EUMA

St. John·s. Newfoundland. Canada

J'II have to look into that. Thank you.
-Jerry

HACKER DERIVATION
Dear Jerry.

Regarding your description of Hacker
con in March: As one who was there when
the words "hacker" and "to hack" were
first applied to programming. I may be
able to shed more light on the subject.

In 1965 I was at MIT. doing what
amounted to postdoctoral work after get
ting a mathematics degree from Berkeley.
I asked one day about the student sleep
ing on the table in the PDP-IO room. I was
told that his name was Richard Greenblatt
and that he was working on a chess pro
gram. In time I got to know Greenblatt and
a couple of his friends. named Nelson and
Gosper. and I became fascinated by the
argot they spoke. For a true argot it was.
as full of neologisms as any Parisian slang.

Actually. "hack" is much closer than you
might think in origin to "hack writer:'
Greenblatt and his friends loved to write
programs fast. Not programs that run fast.
you understand, just programs that took
a very short time to write. The resulting
programs. as one might expect, were often
rather inelegant. and they knew it; so they
started referring to them as "hacks:' In
those days. elegance in programming
meant writing in ALGOL 60. and Green
blatt's group had little interest in ALGOL
60 (whiCh endeared me to ·them. since I
was similarly inclined). They. then. were
the outsiders. the self-described "hackers:'
trusting in their ability to write assembly
language artificial-intelligence programs
that would outperform anything written in
ALGOL 6O-as. indeed. they did

The prototypical variable names FOO
and BARF served the same purpose in the
argot that "John Doe" and "Richard Roe"
do for lawyers. Thus. one might say. "If you
have the ALGOL statement FOO: = BARF.
you have to load BARF and store it in
FOO:' There was also "moby:' meaning
"big." Greenblatt was "writing this moby
hack to play chess:' The argot also took
the place of conventional cussing. I never
heard "goddammit" from Greenblatt or

elson or Gosper: I heard "Fool Barf!" or
sometimes "Moby foo" or "Moby barf."'

In time I went on to teach at Berkeley
and lost contact with the hackers until I
read about the succes, of Greenblatt's
chess program. which the media called
MacHack: actually. it was "MAC hack:'
meaning "a hack (or programj developed
at Project MAC'

W. D. MAURER

Washington. DC

Fascinating. Thanks.-jerry.
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AT&T presents maxims for better international communication.

Sometimes,itsbetter
to put all youreggs

in one basket.
AT&T International Services offer
the strongest, sturdiest basket for
your telecommunications needs.
Because AT&T has a long history of making
international connections and developing
international services.

AT&T offers a wide range of international
services for your company, whether you're
involved in manufacturing, distribution,
marketing or any other function. AT&T
International Long Distance Service, for
example, helps your company build better
business relationships. AT&T International
800 Service encourages the steady flow of
contact between customers, salespersons
and suppliers, so you can maintain a
competitive edge.

But how do you choose the services that are
right for you? It's simple. Just contact your
Account Executive or Sales Specialist at
AT&T. They're experts in a wide range of
businesses, and they can offer you our entire
basket to accommodate your needs. Together
you and your AT&T representative can tailor
services and applications that work for you.

To learn more about AT&T's state-of-the-art
telecommunications and the applications they
have for your business, please contact your
Account Executive at AT&T Communications
now. Or call a Sales Specialist at the toll-free
number below.

1 800222-0400 Ext. 515

~:IAT&T
~ The right choice.-© 1985 AT&T Communications

International service 10 and from contmental U,S.
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Monster Mac

Megamax C
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Tecmar T-card

Atari 5205T
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Optical Disks

BY BRUCE WEBSTER

Bruce Webster is a consulting editor
for BYTE. He can be contacted c/o

BYTE. 425 Battery St .. San Fran
cisco. CA 941 I I .
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Memories

T his column is a first for me. or more
properly, a first for my Macintosh.
You see, up until now I have done

these columns on my Compaq portable. My
usual excuse has been that I haven't had my
Mac hooked up for telecommunications, i.e..
cable plus modem plus telecom software.
That changed some weeks back with the ar
rival of an Apple Modem 1200 and Mader
minal ... but I was still reluctant to do my
columns on the Mac. The Compaq was
more comfortable and, with 640K bytes of
RAM (random-access read/write memory).
half of which went to a RAM disk, faster. So
I had little incentive to change. Until now.

A week or so ago, I had my Mac upgraded
to 2 megabytes. Yes, you saw that correct
ly 2 megabytes. What's more, that does not
mean that I have just a 512 K-byte Mac with
a I. 5-megabyte RAM disk. The full 2 mega
bytes is available for applications. But I get
ahead of myself. Anyway, because of the
upgrade I am now switching to the Mac for
major word processing, instead of limiting
it to correspondence. Of course, I may
decide that I like things better on the Com
paq anyway, but I'm willing to give it a shot.

PRODUCT OF THE MONTH:
LEVCO MONSTER MAC
As you might guess, I have chosen the
2-megabyte upgrade as the product of the
month. Known as the Monster Mac. the up
grade comes from Levco, a small firm
located in San Diego. If you'll pardon the
cliche, the only thing small about the up
grade is the price: $900, installed, for a
512K-byte Mac. If you've got a 128K-byte
Mac, Levco will do the upgrade to 512 K
bytes for a reduced fee of $200. When you
consider that as of right now (the start of
August). Apple is still charging $700 for an
"official" upgrade to 512 K bytes, the price
seems downright minuscule.

The upgrade itself is a daughterboard,
roughly 3 by 4 inches, that plugs into the
68000 socket on the motherboard. The
68000 processor then plugs back into the

daughterboard, which contains the 1. 5
megabyte RAM, some ROMs (read-only
memories). and a little more circuitry. This
approach gives Levco some decided advan
tages. First. memory access on the
daughterboard is somewhat faster. Since
the video circuitry reads only the RAM on
the motherboard, the 68000 doesn't need
to time-slice while reading the RAM on the
daughterboard.

Second, Levco can put the ROMs in there
to intercept the boot sequence and make
the necessary patches (relocation of video
RAM, etc.) to ensure 2 megabytes of con
tiguous RAM. This means that you don't
need any special software-especially not
a custom system file-to run on the Monster
Mac. You just power it on. Period.

Third, the daughterboard has a series of
connectors-little holes, really-along one
side, with signals coming over from the
68000. This is for planned add-on products.
Believe it or not. customers have already
started asking Levco about a 4-megabyte
Mac. However, Levco is now working on a
hardware floating-point board for the Mac.
It's based on the now-available 32081
floating-point chip, while the 68000-family
chip is slower, more expensive, and not
available in production quantities.

Fourth, it appears that Levco is consider
ing dropping in a higher-end 68000 pro
cessor. Unfortunately, many Mac software
packages use sequences of instructions that
are not allowed on the 68010, etc.. so that
is on hold for the time being. As the "Future
Macs" section below indicates, Apple ap
pears to be planning an upgrade to those
chips as well. so the software companies
better get their act together it they want
their programs to run on future Mac prod
ucts.

While the full 2 megabytes is available for
applications, it certainly doesn't hurt to use
part of it as a RAM disk. I have a boot disk
with the Mac Memory Disk software from
Assimilation Process on it: on power-up, it

(continued)
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JAPANESE QUALITY
AT INCREDIBLE LOW PRICES

Fast delivery - We manufacture and control every stage
of design and production. Many outstanding and unique
products never shown before.

ACCORDING TO WEBSTER

creates a I-megabyte RAM disk, copies all the system files
onto it. and makes it the "start-up" disk. Combined with
the improved System and Finder from Apple, it makes for
a very fast. responsive system. For example. when I leave
Microsoft Word, it takes about 5 seconds flat to go from
releasing the Quit command in the menu to haVing the
desktop up and available. Getting back into Word-from
double click to being able to edit-takes about 6 seconds.
Both of those times are with no disks in any drive. But
even with disks in both the internal and external drives,
the exit time is only about 12 seconds. The start-up time
with disks in both drives was about 14 seconds the first
time: after that. the system "remembered" the disks, and
start-up went down to 6 seconds again.

By comparison, starting up Word on a single-disk 512 K
byte system took about 11 seconds, and coming out took
23. With two drives, and disks in both of them, both start
up and exit times were around 28 to 29 seconds, In all
cases, the new System and Finder were used, so you can
see what a performance difference the I-megabyte RAM
disk/I-megabyte application RAM combination makes.

Likewise, while using Word on the Monster Mac. there
were never any annoying pauses while some chunk of the
program was loaded in from the disk. I don't know if this
was because Word was able to load itself completely into
the 1 megabyte of application RAM, or just that the RAM
disk accesses were so fast as to be unnoticeable. It doesn't
really matter-the end result is the same.

Using Megamax C on the Monster Mac was even more
exciting. I set up a 1.5-megabyte RAM disk (which left 512 K
bytes of application RAM) and copied all the utilities
(editor, compiler, linker, RMaker, etc.) as well as my source
files onto it. Megamax C has a pretty fast compile/link time
anyway, but the Transfer function (which allows utilities to
bypass the Finder) combined with the large RAM disk
results in an awesome development speed that seems to
be limited only by how fast you can type and move the
mouse.

However, using Megamax C also pointed out one of the
dangers of RAM disks. I edited, compiled, linked, and ran
a go program that I've been converting from MacAdvan
tage: UCSD Pascal. The program had a bug, and I got the
System Error box. Not only did I have to reboot. but since
I had been keeping the source file on the RAM disk, I lost
it. Moral: Use the Save As function before transferring over
to the compiler.

The most significant use of the Monster Mac doesn't
have anything to do with the RAM disk. It's when you use
Andy Hertzfeld's Switcher program to load multiple ap
plications into RAM. And with 2 megabytes of RAM to
work with, you can get quite a few applications in there
or-better yet-two or three applications with 512 K bytes
of application RAM each. The people at Levco feel that
this is the best use of the Monster Mac. especially when
combined with a hard disk to speed up any segment swap
ping or file access. And by making the Finder one of the

(continued)

ANI PC2
(Fully IBM® Compatible)
256K, Two Toshiba Drives,

Monochrome Graphics
Card, PGS MAX-12 $895

ANIPC2
w/20 MB HD, Tape Back

up System $1995
(All Other Config. Available.)

DfSK DRIVES

Tel: 5·893·3201, 5.893-0888
Tlx : 72409 UPTHI, 61253 lTCOY

HONG KONG OFFICE
ATTN: MAS. CHEN

INQUIRE TODAY

EAST DIGITAL co.. l TO.
2nd FI., No. 432 K....nll·Fu S. Rd. Tel: 703·2243.703·2371
T.lpel. Telwen, A.O.C. Tlx : 10531 OEEMING, 20830 EOCLTO

/! /1·, .. ;\ '\ \
lIilliiiJIiilllli_

BOARDS

Color Card wlp port $129 Toshiba Floppy Drive $ 89
Color Card $119 Seagate 10 MB HD
Mono Graphics Card $129 wlController $499
Floppy Disk Ctlr. $ 49 Seagate 20 MB HD
Hard Disk Ctlr. $159 wlController $599
Multi-function Card 384K Irwin HD Back-up Tape $499
(wlserial, parallel, clock) $189
AST 6PAK 384K $285 MONITORS

PRINTERS PGS MAX-12 $149
PGS HX-12 $419

Toshiba 1340P $549 PGS SR-12 $519

Toshiba 351 P $1095 SPECIALS
Brother HR-15 $339
Brother HR-25 $499 135 Watt Power Supply $ 79
Epson FX-85 $359 5150 Keyboard $ 79
Epson FX-185 $499 5151 Keyboard $129

64K Upgrade Kit $ 8
Call for IBM@, COMPAQ 8087 Math Co-Proc $ 99

Products

Call SRC at 213-921-8689
14060 Gannet Sf. _ Suite 1-103

Santa Fe Springs, CA 90601

402 BY T E • NOVEMBER 1985 Inquiry 170



Get your ticket to IBM capability and 3 to 5
times the performance. From the only supplier of
S100 BUS IBM-PC compatibles-Lomas Data
Products.

MEGARAM: High performance high
density Dynamic RAM.
Offers cost effective memory expansion in 16 bit
systems. 0 No wait states with 8086's up to
10MHz 0 Only one wait state with 8MHz 80286
o Up to two MegaBytes of memory
Price ....256K-$595.00 512K-$749.00
1024K-$1095.00 2048K-$1795.00

No matter how far you want to take your S100
BUS, Lomas Data Products has the IBM capabil
ity and power you need.

At a cost that won't hold you back.

Lomas Data Products is the reliability leader in
16 bit microprocessor S100 BUS products. With a
5 year reputation to prove it. Our boards can
punch up your S100 BUS with 3 to 5 times the
performance of an IBM-PC. Complete with IBM
PC-DOS compatibility and multitasking. Our sys
tem capabilities run the distance between 8MHz·
8086 and 8MHz 80286 performance. Each sup
porting 8MHz math co-processors.

And when it comes to prices ... no other S100
BUS board supplier can offer so much for so lit
tle.

.--

To Grealer IBM
C:oIIIJlalillilil"

And Leave the COLOR MAGIC: IBM-PC compatible SlOO
•• • BUS graphics board.

Savings to Us. Gives your 16 bit S100 BUS system IBM-PC com
patibility.O RGB and composite outputs 0 IBM
PC keyboard port 0 All IBM-PC display modes
plus two higher resolution modes
PRICE .... 16K-$595.00 ....32K-$695.00

THUNDER 186: Single board 16 bit
microprocessor offers 10MHz 8086
performance.
THUNDER requires no other support boards.
o 256K RAM 0 FDC controller
o 2 Serial ports 0 Parallel printer port 0 Concur
rent DOS is included
PRICE $1195.00

LIGHTNING ONE: The standard by which
other 16 bit boards are judged.
The LIGHTNING ONE offers math processing
capabilities only available on large mainframes
previously. 0 Up to lOMHz operation 0 8MHz
8087 option 0 Optional 8089 co-processor
PRICES start at $425.00
..................8086/87 (8MHz) $900.00
....................8086 (10MHz) $625.00

LIGHTNING 286: Highest performance
processor available on the SlOO BUS.
This 8MHz 80286 offers performance equivalent
to an 18MHz 8086. 05 times IBM-PC perform
ance 0 16 Mbyte physical memory space
o 1 Giga byte virtual address space
PRICE 80286-$1095.00
....................80286/287-$1645.00

~~'""d'P~::::~::aProducts, Inc.~.:P
182 Cedar Hill Street, Marlboro, MA 01752 Telephone (617) 460-0333 Telex 4996272

For orders outside the U.S., contact our exclusive dealers: D.Auslralia-LAMRON PTY. LTD., (02) 808·3666
o Malaysia-EXA COMPUTER (m) SENDIRIAN BERHAD, 795284 0 England-RATIONAL SYSTEMS, 0908·613209 or 0908-611349
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Pre-conference tutorials are scheduled for
February 17 and 18.

ACCORDING TO WEBSTER

loaded applications (with a minimum of application RAM),
you can quickly get to the desktop and back for file dele
tions, transfers, and so on.

Unfortunately, not every program works with the
Monster Mac. One problem is that a few programs ignore
the video-RAM pointer and write directly to the video
RAM region. The Monster Mac relocates the video RAM
to provide contiguous application RAM, so that causes
a problem. Of course, the same programs are going to
have problems with upcoming Macintosh models from
Apple (see "Future Macs" below), so Levco isn't alone with
this problem. There is, by the way, at least one solution.
If you hold down the Interrupt button (the one farthest
from you) while powering on or resetting, then release it
when you hear the "bong:' your Monster Mac will come
up as a normal 512 K-byte system. A power-down/power
up or reset will give you a 2-megabyte Mac again.

Another interesting side effect of the Monster Mac is
that you can challenge the assertions of various software
companies that "our program would run much faster if
the Mac had enough memory/faster disk drives l " The folks
at Levco mentioned several examples where that turned
out not to be true. Even with the entire program loaded
into RAM, and any file access coming off a RAM disk, per
formance was still pretty mediocre. I won't mention any
names untilI've verified it myself. but look for some pos
sible balloon-popping in future columns.

Incidentally. the Monster Mac runs cooler than a regular
512 K-byte Mac. That's because Levco installs a piezo
electric "butterfly" fan. This fan has no moving parts, at
least in the normal sense of moving. Instead, it has two
strips of piezoelectric material. each roughly the size and
shape of a Band-Aid. that vibrate back and forth as elec
tric current is passed through them. The fan is quiet and
apparently never wears out. An interesting note: The firm
that makes the fan told Levco that they had been ap
proached by Apple many months earlier. Apple was ap
parently ready to order large quantities of the fan, presum
ably for the Mac, but the deal was nixed at the last minute.

The Levco Monster Mac upgrade goes a long way toward
turning the Mac into what it should have been in the first
place: a high-powered, high-speed personal computer.
Frankly. given the memory demands of a graphics-based
computer and the speed bottleneck of a complex oper
ating system, 1 would think that a Mac should have a
minimum of I megabyte of RAM, and preferably more. It
is still hard for me to understand what the folks at Apple
were thinking about when they released the Mac with
128K bytes and no slots, then instituting such an
outrageous fee for the upgrade to 512 K bytes (which is
still not enough RAM).

The Monster Mac upgrade actually comes in several
sizes. You can buy the unpopulated board (i.e" everything
but the RAMs) for $500; each bank of 512 K bytes costs
another $100, so the full IS-megabyte board costs $800.
Installation charge is another $100. Note that you must

(continued)

Fourth Annual Conference on

in Education, Training and
Job Performance

February 19-21, 1986
Hyatt Orlando Hotel

Orlando, Florida

INTERACTIVE
INSTRUCTION

DELIVERY

Exhibits of representative technology will be available
to conference registrants in an adjacent area.

For further information contact:

Presentations cover applications in:

Videodisc CD/ROM
Microcomputers

Software Development Methodology

a. $88 b. $78 c. $59 d. $56
L,sl$149 Lisl$/29 List $99 List$S9

Society for Applied Learning Technology

50 Culpeper 5t. Dept. B
Warrenton, VA 22186 (703) 347-0055

7M
PANAMAX SurgeSuppressors

MAOEINU.SA
The Best LOw CostlllNSURANCEllfor

personal Computer and priceless Data
UL Listed. Five-Year Unlimited warranty

30 Days Money-back Guarantee

iF~ l:( nl11l~~al11l@~fi@I11l@11~@ Oept.Bl185
1766 Devon Dr. Glendale Hts.,IL 60139 Te1.(3121682-3130
Send Model Qty (UPS Shipping Included)
Enclosed check or. money order $ IlL resident add 6 1/4 %taxi

Name _

Add ress _

City State __ Zi p _

cMA/
M

6

dMAX™4

TM ,
a.ULTRAMAX 4Receptacle 61ine cord.on/off switch,noise

protection.brown out protection, circuit
TM breaker and undervoltage alarm

bTELEMAX 4 4Receptacle.6·line cord, telecommunication
surge and spi ke suppressor,and noise fi Iter,
2phone jack receptacies.RJ-45,-11compatible
6 Receptacle,6'/ine cord, on/off switch, noi se
protection and circuit breaker
4 Receptacle,6'Iine cord,on/off switch noise
protection and ci rcuit breaker
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At last - an expert system
that's easily affordable

Now you can explore

the world ofexpert systems,

creating your own knowledge bases,

for only $49.95.

Expert systems - programs that can make logical infer
ences from a database of rules - are among the hottest
developments in software today. They greatly simplifY
complicated problem solving for a wide variety of profes
sionals ... from the engineer troubleshooting complex
machinery to the investor making critical financial deci
sions. But they ordinarily cost thousands ofdollars. which
is too much for most individual users to pay.

Here for the first time is a full, open expert system at a
fraction of the usual cost. MICRO EXPERT, running on
Apple or IBM PC. gives you the problem-solving capabili-
ties of systems costing thousands for less than $501

Among its many useful features .
• it provides a complete expert system with rule

handling capabilities-has the capacity to store
and use up to 400 rules

• it contains complete source code and descrip
tions ofprogram design for easy modifications

• it overlooks nothing-makes the cross connec
tions that people miss unless they work through
every possible combination of the facts and ail
possible relationships

• it allows you to include Pascal functions and
procedures within rules

• it lets you trace inferences, find out how any
given inference was made

• it lets you find out why questions are asked and
what facts have been established

An invaluable affordable aid to every professional who
must solve problems in situations where there are a lot
of possibilities, the MICRO EXPERT package includes a
74-page guide with detailed instructions on everything
from starting the system to developing and writing rule
bases.

Machine Specifications:
Apple II (all models). 64KRAM. one or more disk
drives. printer optional
IBM PC. 128K RAM, one or more disk drives.
printer optional
Apple Macintosh. 128K RAM, one or more disk
drives, printer optional

Inquiry 240

MICRO EXPERT
by Beverly and William Thompson

MasterCard and Visa holders,
call 1-800-628-0004

(In New Yorl, call 212-512-2999)
Or use this handy coupon . ..

,------------------------------------1
McGraw-Hill Book.Company
P.O. Box 400. Hightstown. NJ 08520
YES. I want to order MICRO EXPERT. the unique new computer
program that provides a complete expert system at an easily
affordable price.

o APPLE II (852110-6) $IW.95
o IBM PC (852109-2) $49.95

o APPLE MACINTOSH (852138-6) $49.95
(available September 1985)

o My check (including local sales tax) is enclosed
o Charge my order to: 0 VISA 0 MasterCard

Card # MC Bank # _

Expiration Date _

Signature _

Orders must include payment. Make checks payable to
McGraw-Hili Book Company. Disks are not returnable. Order
subject to acceptance by McGraw-Hili.

Name _

Firm _

Address -------;;(N"'o"'P"",o""'.bo=x"',p:;::'.::::..."'I---------

City State Zip __
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New64KSBC
Only

$375.
4/1 x 6/1

• Requires no terminal. Includes
Video Controller and CP/M® 2.2

• Runs any size floppy drive
• Substantial OEM Discounts Available
Other models include Hard Disk
Controller, CP/M® 3.0, 128K or 256K RAM,
Time of Day Clock, E2pROM, Peripheral
Expansion & RGB Color Video Display
64K SBC includes: • 1/0 Expansion
• 6 MHz Z80B@ • Source Code and
• Video Controller Drivers included
• 2 Serial Ports • CP/M@2.2
• 4 Parallel Ports ~:ci~l~sOar~~~~~:~~~d,:~~~e:o~~ko~~~~~f~c:esearchlnc.

Megatel Computer Technologies
Head Office and Technical Support Center
150 Turbine Drive, Weston, Ontario M9L 2S2

Telephone: (416) 745-7214 Telex: 065-27453 MEGATEL TOR.

rnegatel

MODTRAC Systems introduces The DIGITIZER, a multi
channel, high resolution A/D board, uniquely combining:
Large, on-board memory, where data samples are
automatically stored when digitized, thereby maximizing
data through-put by eliminating CPU software overhead
for each sampled data point.
Signal averaging; a "piggy-back" averager board con
taining additional memory and special circuitry enabling
simultaneous summing of the prior sweep's data while a
new sweep is being acquired.
* IBM'" PC'· bus compatible (one slot required).* 16 single ended inputs or 8 differential inputs.
* 14 bit A/D resolution.* 24 KHz conversion rate, single channel

(higher rates optional).
* Four digital (TTL) I/O lines,* Software selectable sampling rates, (256-24 KHz).
* Programmable triggering and trigger options.* Programmable voltage over-range interrupts.

Prices start at $1,295. AMEX or COD orders welcome. For
more information and quantity discounts on this exciting
new product, call or write:

MODTRAC SYSTEMS
10349 West 70th Street, Eden Prairie, M N 55344

(612) 944-2794

ACCORDING TO WEBSTER

have a 512 K-byte Mac in order to use this board; as noted
earlier, Levco will do the upgrade from 128K to 512K bytes
for an additional 5200. That gives you a total upgrade
price of 5900 for 512 K-byte Macs and 5II 00 for 12 8K-byte
Macs-not a bad price, indeed.

FUTURE MACS
Speaking of future Macintosh designs, I received an in
teresting document in the mail the other day. Many
months ago, I sent in my money to Apple for Inside Macin
tosh and the Mac Software Supplement. The latter was as im
portant as the former because it guaranteed that I got all
the updates to Inside Macintosh, the latest tools and sup
plements for Lisa and Mac development. and lots of in
formative notes about the Mac. Well, the latest-and last
update showed up the other day, and buried in the docu
mentation was a six-page section entitled "Future Macin
tosh Architectures." Very interesting reading. Essentially,
it's a questionnaire for developers who are bypassing Lisa
Pascal (and, to some extent. the Toolbox) and who write
lots of low-level assembly-language routines. The questions
fall into the format. ''Are you doing x? If so, then be aware
that it might change; you should probably do !:I instead:'
The idea is to warn the developers away from practices
that might make their programs incompatible with future
machines.

Careful examination of the questions gives some indica
tion of what Apple may be up to. Reading between the
lines (or, in some cases, the lines themselves) suggests the
following changes in future Macs:

I. A move to "higher" 68000 chips (68010, 68020, etc.)
2. More memory, i.e" greater than I megabyte
3. Larger screen displays
4. Higher clock speeds
5. Higher-capacity (and possibly faster) disk drives
6. Shifting around of the memory map
7. Some serious cleaning up of the operating system and
Toolbox

None of this should come as much of a surprise, given
the persistent rumors about the "1Urbo" Mac and other
future products, but it does show that Apple recognizes
that it needs to come out with a high-performance
machine. Good for them. I've been a strong Mac supporter
all along-I consider the "real men don't use icons" argu
ment a lot of hogwash-but it's been frustrating to see a
marvelous user interface limping along in a deliberately
crippled closed box. Recent changes in high-level Apple
management have apparently opened the door for the
reintroduction of Macintosh and Lisa technology with ap
propriate hardware. Unfortunately, it's about two years late,
and Apple will have to suffer the consequences of some
bad decisions. And maybe we'll finally see a Mac with slots
and a fan.

A few months ago, I mentioned Apple's planned policy
of denying I28K-byte ROM upgrades to Mac owners who

(continued)
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Princeton
Graphic Systems
. NumberOne

Sharp resolution, full compatiblity, and rug
ged reliability. That's what you get in every
Princeton Graphic Systems monitor. That's
why Princeton Graphic Systems is number
one in the minds of more and' more personal
computer owners every year.

Only Princeton Graphic Systems offers a
complete family of quality personal computer

displays. Our color and monochrome
monitors outperform the competition every
time. That's why, for the second year in a
row ,our HX-12 high resolution color monitor
has been voted best in the world. *

So for the very best in personal computer
monitors, pick the company that's number
one. Princeton Graphic Systems.

• PC WORLD Magizine's 1985 World Class Survey.

P INCETON'·
GRAPHIC SYSTEMS

Inquiry 306
601 Ewing Street, Bldg. A, Princeton, NJ 08540, (609) 683-1660, Telex: 821402 PGSPRIN, (800) 221-1490 Ext. 704
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HARMONY VIDEO & COMPUTERS
2357 CONEY ISLAND AVE. BROOKLYN. NY 11223

800·VIDE084 OR 800·441·1 144 OR 718·627 1000 ACCORDING TO WEBSTER
IBM PC 256K

$1329.95
STAR SG10

$201.95

PANASONIC 1091
$221.95

APPLE 2E wiORIVE
$780.00

"PRINTER SPECIALS"

THE GOLDEN TRIANGLE
I harp on memory size a lot. but I am continually amazed
at the lack of foresight shown by computer designers. A
computer system has to correctly balance three areas: pro-

(continued)

UPDATE: AMIGA AND ATARI
The next generation of 68000-based systems is hitting the
market. Commodore officially unveiled the Amiga at a
press conference in New York that was very ritzy. with lots
of expensive food and famous people. One of the BYTE
editors who attended said it was the kind of introduction
that is usually given to cover up a mediocre product. What
was amazing. he reported. was that the Amiga was the
most impressive part of the introduction.

It looks like the Amiga will hit the market at a price of
$1295 for a 256K-byte machine. That is too little RAM. but
the upgrade to 512 K bytes costs only $200 and can be
installed in a few seconds; you just plug a cartridge into
the front of the machine. A smart move. and another
lesson learned from Apple's mistakes. Even so. you'lI prob
ably want to add even more RAM to your system. Lucki
ly. Tecmar has announced the T-card. a slim box that plugs
into the expansion bus on the side of the Amiga.

The T-card (estimated cost of $300 to 5500) can hold
up to I megabyte of RAM. Also. it has a clock/calendar
chip and serial and parallel/SCSI (small computer standard
interface) ports on the back. These. of course. let you plug
in the Tecmar 20-megabyte hard disk (about $1000) and
the Tecmar 300/1200/2400-bps modem (about $500 to
$700) without tying up any of the Amiga's ports. You can
plug together multiple T-cards. giving up to 8 megabytes
of RAM (in addition to the 512 K bytes inside the Amiga)
and a whole lot of ports and clocks in the process. In fact.
Tecmar ought to come out with another model of the T
card without the ports and clocks and holding more RAM
(2 to 3 megabytes). Tecmar says that all these products
(along with a 20-megabyte tape backup unit for less than
$700) will ship "when the Amiga does:'

This is all nice. but I still don't have my hands on an
Amiga yet. Maybe by next column. In the meantime. 1"11
try to control my enthusiasm until I can really use one.

One firm that has no enthusiasm about the Amiga is
AtarL which is finally starting to ship the 520ST. after miss
ing several "firm" deadlines. I hope to get an ST soon and
put it through its paces. doing some head-to-head com
parisons with the Mac and the Amiga.

had non-Apple RAM upgrades. Well. since those adminis
trative changes at Apple. the policy appears to be under
going a reversal. and there may be a good chance that
Apple will do what it can to make the upgrade available
to all Mac owners. Of course. it looks like the ROM up
grade won't be made available until this coming January.
and possibly not even then. Of course. I got my 2-mega
byte upgrade before hearing about this. but it is nice to
know that I may be able to get the new ROMs anyway.

105
109
129
189
270
371
385
'27
390
142
538
125
219
414

140
181
181
95

201
32

180
35'
260

I.'

80287 Chip
AST Advantages
Everex Edge
Everex Mlglc

MONITORS
Amdek 300 Green
Amdek 300 Amber
310 Amber
Color 300
Color 500
Color 600
COlor 700
Color710
Prine Ion HX12
Prlnclon Mu 12
SA 12
Tuan 122A
TUln 220
Taxan 420

COMMODORE
Commodore 84
1451 Disk Drive
1702 Monitor
MPS 803
Indus. Drive
Card co. Interface800·441·1144

IBM
AT Enhanced 3921
AT Unenhanced 2860
IBM Monitor 208
IBM PC64K 1354
PC Xl 1680
PC Xl Clone 1099
IBM Drive 148
AST Six Pack 193
Tall Grass 25 Meg 2392
Quad Board 172
Keylronlcs 115
HerculesColor 136
Hercules Monochrome 282
Mltsuba Monochrome 169
Paradise Graphics 239
Paradise 5 Pack 129
STB Graphics ... 2 187
STBA10 ... 2 166
STB Mono Board 135
lecmar Graphics 427
Tecmar Capllan 148
PersySI Monocard 133
Bernoull Box 1822

APPLE
2E wIDlsk Drlv8 780
Apple 2C 863
Imagewrlter 424
Add!. Drlv8S from 104

Items retlect cash discount. For your protection we check lor stolen crecll cards.
M.C.I YISA welcome. Personal checks cause 4 week delay.

SANYO
555 D.S 674
MBC 775 1574

ATARI

MODEMS
Hayes 1200 w/Smartcom 343
Hayes 1200B wfSmarlCOfT 328
Hayes 300 120
Hayes 2400 562
Mlcromodem 2E 125
Novation J-cal 79
Promethous 1200 284

BrotherHR15XL 307 NEC 2050 5.3 PowertYP8 275
Brother HR 35 .,, NEC 3550 89' GeminI lOX 159
Glllzen MSP 10 2'8 NEe 8850 1317 Slar SG10 202
Corona laser 2387 NEG p3 44' Star SG 15 338
Dalsywrlter 718 Oklda!a 192 323 Slar SO 10 306
Epson LX80 213 Okldal193 '.. Star SO 15 4()()
Epson JX80 '.7 Qkldata 182 219 Slar SA to '35
Epson LQ 1500 837 Oklmate 10 118 StarSA 15 543
FX 185 '.2 Olympal fO 250 StarSB 10 '92
FXas 33' Panasonlc KXP 1091 222 Sliver Reed e.p 550 354
HP laser Jet 2652 Panasonlc KXP 1090 163 Sliver Reed E)(p 500 231
Juk16100 335 Panasonlc KXP 1092 327 Sliver Reed EKP 170 593
Mannesman Splrll 100 183 Panasonlc KXP 1093 '03 Toshiba 1340 515

Panasonic KXP 3151 37' Toshiba 351 985

130XE 127
800 Xl 75
1027 Printer 159
1050 Drive 129
Indus. Drlve 200
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Martin Marietta Denver Aerospace is committed to
a future of computer software excellence. Ada® is
part of that future. But our commitment to becoming
the software center of excellence requires exceptional
people-people who don't wait for the future, but
work to create it.

We <'Ire now looking for software and other aerospace
professionals to move ahead with us, to step into the
future and help lead the way. There are already many
opportunities to work with Ada as we explore its many
applications. We are continuing our intensive on-site
software engineering education curriculum for our
employees (a full-time, 13-week hands-on Ada program).

So, if you want to succeed in the future, come to where
we already speak its language-Martin Marietta Denver
Aerospace.

We have opportunities available for aerospace profes
sionals with at least 3 years experience in:

• Systems' Electronics' Software' Test· Software Test
• Systems Safety· Logistics' Mechanical Engineering

• Quality Software, Electrical & Mechanical' Contracts
• Material Operations' Aerospace Program Planning
• Manufacturing' Finance Estimators

Other career opportunities exist at Martin Marietta
Aerospace in Baltimore, Maryland; Orlando, Florida; &
New Orleans, Louisiana.

RECENT EXPERIENCE ON GOVERNMENT/DOD
STATE-OF-THE-ART PROGRAMS A REAL PLUS.

SPECIAL BACKGROUND INVESTIGATION MAY
BE REOUIRED.

Please send your confidential resume to: Martin
Marietta Denver Aerospace, p.G. Box 179, L13 J I, P909,
Denver. Colorado 80201. No agencies please, we prefer
talking to the individual.

U.S. Citizenship Required•

An Affirmative Action Employer Actively Seeking the
Veteran and Handicapped.

P892

Inquiry 451

IWARTIN IWARIETTA

@Ada is a registered trademark of the Department of Defense.
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LOW COST UNIVERSAL
EPROM, EEPROM, PROM PROGRAMMER

ACCORDING TO WEBSTER

EPROMS : 2516 THRU 2564, 2716 THRU 27613, 27C16 THRU 27C512. 66732 THHU 66766, 57C256
EEPROMS: 52813. 52823, 52833, Z8IS}.. 28B4}.. 48Z02
YICROS : 8741, 8744, 8746(H), 8749(H), 8751, 8755
PROYS : CTIC 281, 282. 291, 292

You can with the U-MAN!

I1409C PACKAGED MODEL I STAND ALONE EPROM DUPUCATION
, GANG PROGRAllMER EXPANSION PORT

BUll.T-IN EPROli ERASER, CONDUCTIVE FOAll PAD, ACTIVE SOCKET LED INDICATOR

cessor power, RAM, and mass storage, The 128K-byte
single-drive Macintosh is a prime example of a powerful
processor-the 68000, with a 16-megabyte direct address
space-crippled by too little RAM and mass storage, The
graphics orientation of the machine, along with the large
operating system, just make matters worse. Ironically, three
months after the Mac appeared, Apple introduced a
machine with an excellent balance: the lIc, also with 128K
bytes of RAM and a single drive, For the 6502 and the
body of existing Apple II software, that was plenty of
room, Even so, the lIc would have been better served with
a double-sided drive-140K bytes just isn't enough space
but the balance was still better than the Mac's.

There also needs to be a balance between RAM and
mass storage, Specifically, too little of one can limit how
useful the other is, You can usually get away with having
"too much" mass storage-look at all the 10-megabyte
hard disks running on 64K-byte Apple lIs-but not always,
A case in point: The various hard disks for the Mac have
had problems because you could create more files than
the Finder could keep track of in memory, This is actually
more a flaw of the Finder than of the lack of RAM, but
it is a real problem,

The other balance is more necessary and yet more easily
compensated for. If you have lots of memory and limited
mass storage, a lot of the memory tends to be wasted,
A microcomputer with 2 or 3 megabytes of storage and
one or two floppy-disk drives can't do much with all that
memory unless, of course, you have some way of adjusting
the balance, With a RAM disk, you can convert extra
memory into mass storage, striking the proper balance
for your needs, If you have a task that is memory-intensive,
you can load up your RAM with the application and data:
if you don't. you can build a RAM disk of some size and
increase performance and storage at the same time, You
still may have problems: A memory-intensive application
may be too big to fit itself and its data onto floppies,

The 2-megabyte two-drive Mac I have now is in much
better balance, though hooking it up to a Bernoulli Box
would bring the mass storage up to par with the RAM.
This Mac no longer gets in my way, no longer bores me
with slow disk accesses or interminable waits for the
desktop to appear. Had Apple come out with a I-mega
byte Mac at the start. many of the Mac's problems
performance complaints, lack of software, etc.-would
never have appeared,

Perhaps the reason I'm so excited about the Amiga is
because it seems to be in excellent balance right from the
start. The 880K-byte built-in drive holds more than a Mac
with two drives, and DMA (direct memory access) disk I/O
(input/output) means that access time is much shorter. As
mentioned, 256K bytes isn't really enough for the Amiga,
but the 512 K-byte upgrade is cheap, easy. and available
now, And if 1ecmar does indeed start selling its peripherals
at the same time the Amiga ships, even more RAM (up
to 8 megabytes) and mass storage (20 megabytes for

(continued)

,!J!. u '" LOvE~ tlACK.f.t)c".',-
Although the big software
houses hove their parts to
ploy we believe IndI
Viduals can slill makea big
contflbutlon 10 the soh......-vre
scene If you've 0 program
bvrstlng to get made,
needing 68CXX) power or

~~~N~~~~~e~/r~;:~St~
40% off for a bono fide
prolect!

~:~I~g~v~re~:~~~~~Yd~
COunts for Feb. & March

OEM and d4KIler
enquiries 'oWlcomed.

MAST...YU
Computers of New York
19 W, 34th St" Suite 81S

New York. NY 10001
(212) 760,03401112

TWX, 9103801502
(MASTER8YTE)

I1409C PRICING I

11409 KIT PRICING I

33 : 13A + EPROM DUPUCATION t6l50

34 : 33 + 8744. 8751, 8755 $eoo

llA : BK FIRMWARE. PCB, XFORMEP... .$125

21 : llA + 8'74{X) FAMILY. . .$150

31 : 21 + 8'751, 8755 + 2" PCB ....$200

12A : lU + FULL SET OF PARTS. . .$250

22 : 21 + FULL SET OF PARTS S300

32 : 31 + FULL SET OF PARTS $400

13A : 12A ASSEW1HLD AND TESTED.. .$350

23 : 22 ASSEMBLED AND TESTED . . . .$400

CALrP'ORNlA RESIDENTS ADD 6X SALES TAX
All PRICES F.O.B. SAN JOSE. CA
WASTERCARD AND VISA ACCEPTED

SOURCE CODE ON PC-OOS DISK. $ 75
SOFTWARE DRIVERS FOR MOST Pelt" ... t 35

-1k...~",.__..."'Il-

Not. that 011 'h. CPIIN>8K
languages can use what
ever RAM is installed 
unlike CP /M86 and
MS-DOS where the limit;s
usually only64K.

rn~SIE~~~TE
COMPUTERS OF NEW YORK

IB&C MICROSYSTEMS I
6322 MOJAVE DRIVE, SAN JOSE, CA 95120 TEL (408) 997-7685 TWX 4995363

What use is 68000 power
if you can't get at it?

D
Look at these languages and tools available for the

programmable 68000 power U-MAN Series 1000 supermicro
UCSD p-system with text • 192K RAM Keyboard ond
editor. filer, many utilities. 68000 (10MHz) ond 6809 tl slot exponSlon system
• PASCAL Dual BOOK floppies
• FORTRAN 77 Clock & timers
• BASIC Two serlol ports
• Advanced Developers Centronics par!

Tool Kltmdudlng 68OC)() Sound generalor
Assembler Speech syntheslser

CP1M 68K with editor, 10 bit AID
many utilities. 68000 16 parallel I/O lines
Assembler.
• 'C'
• CBASIC
• PASCAL M T PI uS
• SVS fORTRAN
• Whllesmllhs'C
• SVS BasIC Plus
• SVS Pascal
• Cambrldge LISP
• PROLOG
• fORTH
• VED68Kprogromeditor
• XED screen editor
Where else can you get a
68cxx) based supermlcro
starting 01 $2500
for on extremely well
eqUIpped system· expand
able to 1MB RAM and
WInchester?

I 1409 BASIC MODEL I NO PERSONALITY MODULES, MENU SELECTION,
ONBOARD llO/220V AC POWER SUPPLY. RS232C

INTERFACE, XDN-XOFF, RTS, CTS, OTR, VERIFY PROGRAM AND BLANK COWlANDS. WANUAL
PROGR.A.ll},{lliC 1fITI{ LINE EDITING, ACCEPTS ASCn, INTEL. OR MOTOROLA FORMAT, USER FRIENDLY
l.I.ONlTOR TOR I/o DEBUGGING, FAST PROGR.UDaNG ),fODE: 27128 UNDER TWO MINUTES, LOW/HIGH
BYTE PROGRAlOllNG FOR 16 BIT BUS, EEPROJ.l BYTE. BlDCK. OR CHIP ERASE, UP/DOWN LOAD
IN INTELjW:OTOROLA FOlULAT, COWPLETE DOCtnlENTATION INCLUDING CAD SCHEMATICS,
HIGH QUAIJTY AllP ZlF.
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How many long unproductive hours

have you spent "in line" for your simula
tion? Well, no more. MICROCAP and
MICROLOGIC can put you on line by
turning your PC into a productive and
cost-effective engineering workstation.

Both of these sophisticated engineering
tools provide you with quick and efficient
solutions to your simulation problems.
And here's how.

MICROCAP:
Your Analog Solution

MICROCAP is an interactive analog
circuit drawing and simulation system.
It allows you to sketch a circuit diagram
right on the CRT screen, then run an AC,
DC, or Transient analysis. While pro
viding you with libraries for defined
models of bipolar and MOS devices,
Opamps, transformers, diodes, and much
more, MICROCAP also includes features
not even found in SPICE.

MICROCAP II lets you be even more
productive. As an advanced version, it
employs sparse matrix techniques for
faster simulation speed and larger net-

"Typical MICROCAP Transient Analysis"

works. In addition, you get even more
advanced device models, worst case capa
bilities, temperature stepping, Fourier
analysis, and macro capability.

MICROLOGIC:
Your Digital Solution

MICROLOGIC provides you with a
similar interactive drawing and analysis
environment for digital work. Using
standard PC hardware, you can create
logic diagrams of up to 9 pages with each
containing up to 200 gates. The system
automatically creates the netlist required
for a timing simulation and will handle
networks of up to 1800 gates. It provides
you with libraries for 36 user-defined
basic gate types, 36 data channels of 256
bits each, 10 user-defined clock wave
forms, and up to 50 macros in each net
work. MICROLOGIC produces
high-resolution timing diagrams showing
selected waveforms and associated
delays, glitches, and spikes-just like the
real thing.

"Typical MICROLOGIC Diagram"

Reviewers Love
These Solutions

Regarding MICROCAP ... "A highly
recommended analog design program"
(PC Tech]ournal 3/84). "A valuable tool
for circuit designers" (Personal Software
Magazine 11/83).

Regarding MICROLOGIC ... "An effi
cient design system that does what it is
supposed to do at a reasonable price"
(Byte 4/84).

MICROCAP and MICROLOGIC are
available for the Apple II (64k), IBM PC
(128k), and HP·150 computers and priced
at 5475 and 5450 respectively. Demo
versions are available for 575.

MICROCAP II is available for the
Macintosh, IBM PC (256k), and Hp· I50
systems and is priced at 5895. Demo
versions are available for 5100.

Demo prices are credited to the
purchase price of the actual system.

Now, to get on line, call or write today!

Spectrum Software
1021 S. Wolfe Road, Dept. B
Sunnyvale, CA 94087
(408) 738-4387
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COMPETITIVE EDGE
P.O. Box 556 - Plymouth, MI48170 - 313-451-0665

Compupro®, LOMAS, EARTH, TELETEK
5-100 CIRCUIT BOARDS

ACCORDING TO WEBSTER

Systems with AutoCad Include ADI & ROZ, HI·Res Color MOl1l10f, Terminal, t 024x 1024111umll1ated Technology GraphiCS Board

UPGRADE YOUR IBM® PCTM!!
Earth Turbo Accel286, 8 MHz, 512K 286 for IBM PC $895

ALL PRICES SUBJECT TO CHANGE AND STOCK ON HAND
CompuPro IS a Reglslered Trademarll of Viasyn, CPU Z, Disk lA, Olsk 3, Interfacer 3, Interfacer 4" CPU 286, CPU 8085/88,
System Support 1, MDRIVE-H, Ram 22, Ram 23 ale trademarks or reglslered lrademarlls of Vlasyn. CPIM 2.2. CCP/M, are
registered lrademar!<s of Dlgllal Research Inc MSOOS IS a registered trademarll of Microsoft, Systemaster & Systemaster II are
registered trademar!<s of Teletek EnterPfiSeS. Turbodos IS registered trademarll of Software 2000 IBM IS a registered trademarll
of International BUSiness Mac~. nes. AutoCad 2 IS a registered trademark 0' AutoDesk, Inc

S1000) will be there for the users. Jay Miner, one of the
key designers of the Amiga, said in a recent interview that
he anticipated cheap RAM three years ago and designed
the machine around that assumption. Would that more
computer firms were so farsighted.

Interestingly enough, the IBM PC represents a system
where the processor is holding back RAM and mass
storage. Hard-disk drives for the PC and compatible
machines are incredibly cheap, and there isn't much ex
cuse for not having the full 640K bytes of normally usable
RAM. Indeed, the problems with the PC and its successors
seem to lie more with the difficulties of MS-DOS and the
processor itself to deal with large amounts of memory and
disk space. Intel and Lotus recently announced their "stan
dard" to let 1-2-3 and Symphony use up to 4 megabytes
of RAM through a complex method of bank switching,
which seems laughable when you consider that the 68000
can directly address 16 megabytes without a single seg
ment or base register. The IBM PC AT, with its 80286 pro
cessor, doesn't have the I-megabyte limit of its pre
decessor. but it still has the funky segments, and many
of the MS-DOS programs can't take advantage of all that
extra RAM.

The real irony is that Apple, with the Mae, could have
penetrated into the business market by offering a machine
with a large (1 to 8 megabytes) usable memory, a feature
that IBM would have had a hard time matching (indeed,
still has a hard time matching). Likewise, the large memory
would have allowed business software to be written much
more quickly, since developers wouldn't have to cram their
programs into such a tiny space. Apple has finally real
ized that or at least appears to have, but they've lost two
years and the advantage of surprise. And, despite all the
doom and gloom I've seen in the press about the Amiga
coming into a tough market I think it's going to give
everyone a good run for their money. Wait and see.

THE VIEW FROM NCC
I attended National Computer Conference in Chicago a
few weeks ago. I won't go through a list of the products
shown-that's being covered elsewhere-but some com
ments are in order. First the show itself seems to be
dwindling on the vine. NCC used to be a mainframe/mini
computer show, with microcomputers relegated to the
back of the bus. Now the show is dominated by micros
and micro-related products, and in the process, NCC has
lost its identity. The large (literally) computer people feel
that the show has gone to the micros, while the micro peo
ple find the show too general. i.e., not specific enough to
the micro market. And NCC is caught in the middle.

While the show itself was underattended and not ter
ribly exciting, some interesting trends pointed a few years
down the road. In particular, a lot of people were show
ing prototypes (and, in some cases, shipping versions) of
optical-disk storage devices, laser printers, document scan
ners, high-resolution monitors, and graphics-oriented soft-

(continued)

$821 Color Magic 16K $476
445. Lomas 10MHz80B6 520.
320 Lomas 4 serial 200
206. LomasNuDisk2048K 1271.
445 Lomas MSDOS ,. 2.11 200
562. CompuPro MOrive H~512K 347.
599. CompuProl/038port 347.
244. Teletek SSC 1 6MHz 128 375.
895 Turbodos~forTeletek 650.
280. TeletekSystemasterOO 495
245 Systemaster II'"' 795.
525.

$695 Lomas 286 BMHZ
276 LomasNu Disk512K
245 Lomas Octaport ,. 8Senal
347 LomasLDP" 72
417. Lomas 256K Dram
417 Lomas 512KOram
175. Lomas Ram 67"
245. Lomas Hazitall"
189. Thunder 186 ,. 256K
250. Lomas CCP/M~86"
245. CompuPro 1/04
375. TelelekSBC 1

... Since 1977
Now over I 10 machines
including: === =

=~-=7= 1M

Medical/Dental

• Appointments
• Patient Billing
• Claim Preparation

lomas 286/287, 512K, 20MB, AutoCad 2'~, 1024x1024 Color System $9695
Lomas 86/87, 512K, 20MB, AutoCad 2",12" Color Monitor, 1024x1024 IT Board $7395
CompuPro 85/88,256K,CDOS, 551,1/0 4,2·96TPI DRS, 15 Slot $3095
CompuPro 85/88,256K,CDOS, SS1,1/0 4,l-96TPI,20MS, 15 Slot $4295
CompuPro 286, SPUZ, 40MB, SSI, II 3. COOS, 15 Slot, 30 amp PIS $6995
286, 1024K, 20MB, AutoCad 2'" System - Ready to Run $8395
Lomas 286,1 024K,20MB HD, 1-5~,CDOS, 6 SERIAL, 2 Par, 15 Slot $4395
Lomas Thunder 186, 256K, 20 MB HD, 1-5", COOS, 4 Slot $2595
Teletek 8MHz Master, 4-8MHz 128K SLVS, 1-5",20 MB HD, TOOS $4795

Earth Computer 8MHz Z80 Master, ST506 Controller $895
Earth Computer TURBO SLAVE I 8MHz 128K $395.

Turbo Slave I runs with Teletek, North Star Horizon, Advanced Digital and Others under Turbodos'~

SYSTEMS

CompuPro 286 CPU ,.
CompuProSPU Z256K"
CompuPro 8085/88"
CompuPro Disk 1A ,.
CompuPro Disk 3 ".
CompuPro Ram 22 ,.
CompuPro Ram 23"
CompuPro Aam23 128
CompuProCPU Z"
CompuPro CCP/M(O;e16~

System Support One"
Teletek HD/Conlrolfer

MONITORS GRAPHICBOAROS MULTI-FUNcnON BOARDS

Amdex3tOA $159 Hercules Monochrome '299 AST6Pak64K $245

TaxanCo!or44Q $549 Hercules Color Card $159 Quadram Expanded Quadboard OK $219

Princeton Color HR-12 $459 Tecmar Graphics MaSler '''9 TecmaiCaptall164K $199

Princeton Color SR-12 $649 Paradise Graphics $279 Teletek 384K wiOK $125

286 ACCELEAATOR STBGraphlx " $279

rurboAccel-286 $895
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"I Program In BetterBASIC
Ana IRecommend It:'

"My company uses BetterBASIC to control the automation system on board ships.
It gives us the excellent feature of flexibility and quick change of process

dependant logic. We save the logic in EZprom (electrically erasable programmable
HOM) so onl ine changes can be made instantly. I use BetterBASIC

Jnd I recommend ir."

Ken Moller • Norcontrol . Harten, Norway

$199
$99
$99

$250
$10

Because It'sThe Best.

written in BetterBASIC with
no royalties.
SUPPORTS Windows,
Graphics, DOS and BIOS
ROM calls, Chaining,
Overlays, Local and Global
Variables, Recursion ... and
more.
BetterBASIC Runs on IBM
PC, XT, AT and all IBM
compatibles. Ask your local
dealer for BetterBASIC or
call 1-800-225-5800 in
Canada call 416-469-5244.
Also available for the Tandy
1000, 1200, AND 2000 AT
Tandy/Radio Shack stores.

Summit Software Technolog-y, Inc:"
Po. Box 99, Babson Park
Wellesley, MA 02157

PRICES:
BetterBASIC
8087/80287 Math Module
BTrieve™ Interface
Runtime System
Sample Disk with Tutorial

~C.

640K Now you can use the
full memory of your PC to
develop large programs.
STRUCTURED Create well
organized programs using
procedures and functions
that are easily identified
and understood and
completely reusable in
future programs.
MODULAR Use proce
dures and functions
grouped together to form
"library modules" which are
then available to you or
anyone else for future use.
EXTENSIBLE Create your
own BetterBASIC modules which contain
BetterBASIC extensions. This feature
coupled with the easy-to-use Assembly
Language support, makes this al~' "'""--~

OEM language. See Us At
INTERACTIVE BetterB COMOEX
interpreter because it re Liteboat's Booth
commands in an immedl #1392

However each statement is actu
compiled as it is entered.
COMPILED Each line of the program is
compiled as it is entered into the computer's
memory rather than interpreted at runtime.
RUNTIME SYSTEM The optional Runtime
System generates stand alone EXE. files
allowing for the distribution of products

MasterCard, Visa, Checks. Money Order. c.o.o. accepted and p.o. on approval.

BetlerBASIC is a registered trademark of Summit Software Technology Inc. IBM PC, XT, AT, are registered trademarks of International Business Machines Corp.
Tandy is a registered trademark of Tandy Corp. Btrieve is a registered trademark of SoftCraft Inc.

(Ifyou're using BetlerBASIC and would like to be featured in one of our ads, please write to the Director ofAdvertising at Summit.)
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If you've been using
CPM on any of these
machines you can nnw
move to PC-DOS or
MS-DOS operating
systems.
Kaypro • Osborne' Heath/
Zenith· Radio Shack'
Epson • DEC· IBM • Mor
row • Xerox' HP • Sanyo
• Intertec • Cromenco •
Televideo • Compupro.

"All you CPM people
who wanted to move

to IBM, but couldn't. ..
now you can - and

bring your CPM
software with you!"

From GTEK, the

leader in devel~
opment hardware
and software,
comes the
CPM user's
dream. --

The ma
jority of ad
vances being
made in the
computer
industry today are being
made for PC-DOS and MS-DOS machines.

If you are a CPM user who wanted to
convert to these operating systems but didn't
because you had to abandon or rewrite your
CPM programs, now you can make your
move without losing or rewriting a single
program!

The dream from GTEK is a package that
makes your PC-DOS (IBM PC, XT, AT) or
MS-DOS (IBM clones like COMPAQ, Leading
Edge, Televideo) machines think they're being
run by an 8080 or 280 microprocessor
with CPM!

The GTEK pack
age contains a
CPEmulator 1M and
CPM Conversion
Utility that allows
you to read and
write popular CPM
disk formats such
as Kaypro and
Osborne.

How easy is it to use? Two steps. (1) Use
the Conversion Utility to copy the CPM
program to an MS-DOS or PC-DOS diskette.
(2) Use the Bind Utility to attach the
CPEmulator to your program. And that's it.
It's ready to run.

You won't see any difference when you
run the CPM program! Now all the work you
did in CPM is still valuable when you change
to your PC-DOS or MS-DOS machine.

And here's the happy ending to the dream.
The CPEmulator is just $199.

Call GTEK's CPM Hotline ...
1-601-467-9019

DE4 $80; PE14T $129
C25 $349; C50 $599

.. $ 80.
$ 30

.. $174
... $135

. $ 98

MODEL 7228 $ 599
GTEK's 7228 has all the features of the

7128. plus Intelligent Programming Algorithms!
It supports the newest devices available through
512K bits. The 7228 programs 6 times as fast
as standard algorithms. It programs the 2764 in
one minute i Supports CMOS EPROMS through
the 27C256; supports EEPROMS through the
X2864A; supports Intel's 2764A & 27128A chips.
Supports Tektronics, Intel, Motorola and other
formats.

MODEL 7128 $ 429
The 7128 has the highest performance-to

cost-ratio of any unit. It supports the newest
devices available through 256Kbits.

Erasers

UN Eraser DE-4 .
RS-232 Cables
8751 Adapter
8755 Adapter
48 Family Adapter

ACCESSORIES

CROSS ASSEMBLERS

Development Hardware/Software
PO. Box 289, Waveland, MS 39576
601/467-8048; telex 315-814 (GTEK UD)
, INC.

GTEK. PALASM, CPM. MS-DOS, PC-DOS, ISIS. TRSDOS. & CPEmulator are registered trademarks.

NOVEMBER 1985 Inquiry 435 for CPEmulator. Inquiry 436 for other products.

............ Call for pricing
. .. Call for pricing

GTEK
BY T E •

You would think when IBM needs
EPROM Programmers they would choose
the best and the most expensive.

They don't. They only choose the best.
GTEK.

414

PGX Utilities
PALX.

Model 7128-L 1.L2, L2A
(OEM Quantity) $259.

Model 7128-24 $329.
Cross Assemblers CPM-80 . $200

MSDOS; CPM 86 . $250

UTILITY PACKAGES
GTEK's PGX Utility Packages will allow you to specify a range of addresses to send to the

programmer. verify erasure and/or set the EPROM type. The PGX Utility Package includes
GHEX, a utility used to generate an Intel HEX file.

PALX Utility Package-for use with GTEK's Pal Programmers-allows transfer of PALASM'
source file or ASCII HEX object code file.

Both utility packages are available for CPM," MS-DOS," PC-DOS," ISIS' and TRSDOS"
operating systems. Call for pricing.

These assemblers are available to handle the 8748. 8751. Z8. 6502, 68X and other microprocessors.
They are available for CPM and MS-DOS computers. When ordering. please specify processor
and computer types.

- These features are standard from GTEK -
Compatible with all RS-232 serial interface ports' Auto select baud rate' With or without
hand-shaking' Bidirectional Xon/Xoff • CTS/DTR supported' Read pin compatible ROMS' No
personality modules' Intel. Motorola. MCS86 Hex formats' Split facility for 16 bit data paths'
Read program, formatted list commands' Interrupt driven-program and verify real time while
sending data' Program single byte block or whole EPROM' Intelligent diagnostics discern bad
and/or unerased EPROM' Verify erasure and compare commands' Busy light· Complete with
Textool zero insertion force socket and integral 120 VAC power (240 VAC/50Hz available) •

MODEl 7324 $1499
The 7324 has a built-in compiler. It programs

all MMI, National and TI 20 & 24 pin PALS. It
has non-volatile memory and operates stand
alone or via RS-232.
MODEL 7322 $1249

Same as Model 7324 but operates only via RS-232.
MODEl 7316 $ 749

This PAL PROGRAMMER programs Series 20 PALs. It has a built-in PALASM compiler.
MODEl 7283 $1199

This BI-POLAR PROM PROGRAMMER programs all popular BI-POLAR PROMS. It operates
stand-alone (for production) or RS-232 (for development).
MODEL 705 $ 299

68705V3. R3. P3 PROGRAMMER.
EPROM, PROM & PAL

PROGRAMMERS

MODEL 7956 (w/RS-232 option) $1099
MODEL 7956 (stand alone) $ 979

GTEK's outstanding Gang Programmer with
intelligent algorithm can copy 8 EPROMS at a
time' Use the 7956 in a production environ
ment when you need to program a large num
ber of chips. Programs all popular chips through
the 27512 EPROMS; supports CMOS EPROMS
through the 27C256; supports EEPROMS
through the X2864A; supports Intel's 2764A &
27128A chips. The 7956 will also program
single chip processors.
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NEED MORE DETAILS, PLEASE CALL NOW!

COMPUTRADE COMPANY
780 Trimble Road, Suite 605, San Jose, CA 95131

Tel: (408) 946-2442 Telex: 171605

. $124.00
. $135.00
...... $135.00
. ..... $119.00

. .. $ 75.00

NOVAS AT ENHANCED MODEL
1MB Mother board, #80286 CPU
(Option 8MHZ), 195W power supply,
TEAC 1.2MB floppy drive, 20MB hard
disk, DTC floppy/hard disk control.

53495.00

DY§9JJ maxell BONUS 3NI \eIbati
51" Disks 5l"Disks Disks·10pk 1"' ~1allfe

HIDE 1401: s,s'DE1245 $995~ 54 Disks 51 Da1aIlfe
D-DEN. ObI D-DEN. - ~o s'SlDE1421: S·SIDE 1305
D-SIDE 19115 D-S'DE1&!1i D-DEN.:!' D-OEN. il!

~:~. 25015 ~'::21ol: ~95"" ~= 1745 g:~~~ 174..5
96TPI il! %TPI ObI ~J~I~:- S·SIDE 2065 S·SIDE 2165

D-SIDE 3101: D'SIDE 2501: BOl01O 96TPt - 96TPI -96TPI ObI 96TPt ibI' U ~~ D-SIDE 2511: D·SIDE 2&15
HIGH 41115 *H1GH3&9Jj D%o 96TPt '.jI 96TPI -
D3'fDiSk 3~iJiskS 5~] K 3fDisks 3fDatallfe
s,s'DE2&!l5 s,sl~E23115 $40 0 5-

S1DE 249Jj S.SIDE239Jj

s,s'~·2D~~ D-S8~3isk3!l.5 $4500 s'~:ED1i9sk:5 s~;~19ol:S·DEN. U'b' D s ~ S·DEN. - S·DEN. ObI

~~.229Jj ~~~24Q5 M ~ e ~~~~ 239..5 ~~~. 21115
g:~~2795 g:~~2&95 +~~~e. g~~27Q5 g:~~249_5

lhe0ld Reliable ~ *Delaware 1·800·45101849
Dis'Uett~ *Oklalio~!I.,!q~6~~;4058

L"mU'leCUml'm *Nevada 1·80'0·621·6221
RQ 80.. ,213 Boulder City, NV. 89005

TERMS: Minimum 20 disks or $35"" - VISA or MasterCard accepted
COD orders add 2"" for special handling. SHIPPING: 3~'& 5~' Diskettes;
Add 3Q9 for every 100 Diskettes or any fraction thereof. 8' Diskettes; Add
409 for every 100 Diskettes or any fraction thereof. We ship UPS; orders
requiring other delivery methods add shipping, plus 2% of total order.

• Affordable priced PC/XT/AT Compatible
• Runs PC-DOS, MS-DOS, CPM/86
• This versatile computer runs Flight Simulator,

Lotus 1-2-3, Symphony, Framework, Peachtree,
D Base II & III, PC Paint, Auto CAD.,
and tons of software.

NOVAS AT ENTRY MODEL
640K Mother board, #80286 CPU
(Option 8 MHZ), 195W power sup
ply, TEAC 1.2MB floppy drive, me
floppy/hard disk controller card.

$2495.00

u.=.~:':~ PC/XT/AT
~U¥".:::.== TOP OF THE LINE IBM
- - - -- -- COMPATIBLE COMPUTER

DISKBTTBS
3 Locations for Quick Delivery-

IRWIN 10MB Tape back up system .... $525.00 IRWIN 20MB Tape back up system ..... $650.00
EVEREX 45160M Tape back up system .$875.00 EXTERNAL case for H.D. or Tape backup$150.oo
10MB hard disk wlDTC cOlltroiler $495.00 20MB hard disk wlDTC controller. . .$595.00

ADD-ON BOARDS:
6-function board (AST 6 pack compatible) with zero K.
Mono-graphic (Runs Lotus 1-2-3 9raphic mode) ..
EPROM Burner .
2 serial/1 parallel card for PC or AT .
Memory expansion board (Expandable to 576K) .

ACCORDING TO WEBSTER

ware. They point to the second or third generation beyond
the Macintosh, personal systems that allow you to easily
convert documents from paper to phosphor and back
again, with no real trace of the conversion. I'm not sure
the "paperless office" will ever come about-there's some
thing too satisfying and reassuring about holding a
physical document-but the technology pushing toward
the market now will forever blur the distinction between
a document on disk and one on bond.

While the technology is fascinating and eagerly
awaited-I would love to have all my college notes on an
optical disk-there are some serious implications. Com
bining the technology above with advances in the digital
processing of photographs, you start to approach a world
where there is no distinction between original and altered
copy. Think about it. If you take a legal document. scan
it. edit it graphically, then print it out using a laser printer
on identical paper, who can tell which is the original?
Already, xerographic technology has reached the point
where some counterfeiters are using copiers (instead of
engraved plates) to make money. As a result. the u.s.
Treasury is seriously looking at issuing new currency
printed on multicolored paper (possibly with metal
threads woven into it). Similar or related techniques may
be needed for other important documents to ensure
against indetectable alterations. I always get disgusted
when people mention Orwell's Nineteen EightY-four and com
puters in the same breath, but I can't help but remember
what Winston Smith's job was: altering official documents
to reflect current political reality.

serious implications, especially in
telling an original from a copy.

While the optical-disk technology
is fascinating, there are some

IN THE QUEUE
Because I'm in the process of moving, things are in a state
of upheaval around here. Hopefully. I can sit down long
enough to look at the small mountain of software that has
been growing in my office. I won't make any promises or
predictions about what I'll get to. My schedule is too unset
tled, and I've usually been wrong in the past. Once I move,
I hope to have a lot more things to look at (and a lot more
time to look at them).

By the way. I've been getting a fair amount of mail (most
ly electronically) in response to my first few columns. I ap
preciate the feedback; please keep it coming. However,
I've found that some of the ARPANET/uucp addresses that
you've given just don't work, and my replies don't get
through. If you've sent me some mail via ARPANET/uucp

(continued)
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No developer fees. Disks not copy-protected.

................. $1295

....................... $799AlARI 520ST ..
Atari
1196 Borregas Ave.
Sunnyvale, CA 94086
(408) 745-2000

AMIGA ..
Commodore International
1200 Wilson Dr.
West Chester. PA 19380
(2 I 5) 431-9100

ITEMS DISCUSSED

ACCORDING TO WEBSTER

The contents:
· Full Wirth Modula-2 compiler
· Library modules for I/O and

math routines
· Software development

environment and tools
· Extensive documentation with

index and sample programs

The advantages:
· Structured program:ning

language
· Separate compilation with strong

type checking
· Module version checking
· Optional run time range checking

Eliminates many Pascal deficiencies

_. .
If nl~":.:::::::::;::::::::::~ \,\) ~ ~_ ~_

-;;;-
Modula-2, the brain child of Niklaus Wirth, is fast bea;ming the
next major programming language. This state-of-the-art language
is now available for your Apple Macintosh or IBM PC computer.

Modula·210r Only $150
..•~ .
....~ ~~.:.

To order, call toll-free:

1-800-545-4842
Have charge card ready.

MODULA Modula Corporation
950 'orth University Avenue

C A R P A R A T I A N
Provo. Utah 84604
(801) 375·7400

IS 19H5 Mudula CorporatIOn. Alluw 4-6 weeks for deh\'l;'ry.

MEGAMAX C. . .. $299.95
Megamax Inc.
8620 Park Lane #403
Dallas, TX 75231
(214) 987-4931

MONSTER MAc. . . . . . . . . . . $900
Levco
6160 Lusk Blvd. Suite C-203
San Diego, CA 92121
(619) 457-2011

a message to
our subscribers

T-CARD . . . ..... Price unavailable
Tecmar Inc.
6225 Cochran Rd.
Solon. OH 44139
(216) 349-0600

From time to time we make the BYTE subscriber list
available to other companies who wish to send our
subscribers 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
Information of interest to them in the mail. Used are
our subscribers' names and addresses only (no other
information 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.

BYTE Publications Inc.
Attn: Circulation Department.

70 Main St., Peterborough, NH 03458

and haven't heard from me, please write again. Here are
my addresses:

uucp: {ihnp4, sdcsvax, cbosgd, noscvax}
Icrash!bwebster

CompuServe: 75166,1717
MCI Mail: Bruce F. Webster (138-5892)
BIX: bwebster (askwebster conference)

By the way, some of you have written actual physical
letters. Many, many thanks, but be warned that they are
the hardest to answer (and the most likely to get lost). My
apologies to any of you who have had your letters vanish,
never to be heard from again.

Well. that's it for this month. The column's time lag is
shrinking (mostly due to my missing deadlines), but
(unabashed plug) you can get more timely information by
getting onto BIX. To find out more about BIX, send a let
ter to BYTE Information Exchange, BYTE Magazine, 70
Main St, Peterborough. NH 03458. BYTE subscribers will
be receiving information in the mail about BIX (if you
haven't received it already). Hang loose, and /'11 see you
on the bit stream. _
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It'll be a warm day in Prague
before most Americans learn to spell
correctly. And no wonder. "I before E
unless it's preceded by C, or sounds
like A" ... It's enough to drive
anyone to defect.

But now, in a burst of American
ingenuity, CYMAlMcGraw-Hill
introduces Final Draft, the word
processor that makes spelling as easy
as ABC.

Well, actually, spelling correctly
is as easy as S. You see, after you've
completed your document, you need
only press S, and Final Draft will
check your spelling with its 80,000
word dictionary. Typos need never

again become an international
incident.

But although the spelling check
is certainly worth its weight in
korunas, Final Draft also offers
features like automatic red-lining and
strike-out, table of contents and
index, floating footnotes, thesaurus
and merge-print, features you won't
find in comparably-priced systems.
Nor in systems twice our price.

Now you're probably wondering
if power is synonymous with
difficulty. Check your thesaurus and
relax. Final Draft has only 35
commands. Not 305, like most of our
complicated competitors. And our
Inquiry 104 for End-Users.
Inquiry 105 for DEALERS ONLY.

commands are alphabetically
assigned so that you can learn them
quickly and remember them easily.
You can learn Final Draft the first
day and master it the second. Now
that's American ingenuity.

So whether you're a champion
speller, or just a college graduate,
Final Draft will cover you. From
aardvark to zymurgy. And
everywhere in between. Like
Czechoslovakia.

FINAL DRAFT T
•

The word processor
from CYMAlMcGraw-Hill.
Call 800-292-CYMA.

SPELLING CZECH



Your friend
in faraway places.

When you've traveled over 6,000
miles, and you've seen just about all
there is to see and done just about all
there is to do, the sight of a good friend
sure is nice.

A friend who knows how to treat
you right all the way home, to over 150
cities in the United States.

United Airlines Royal Pacific
Service to Tokyo, and to Hong Kong.
And back home again.

rou're notjustflying,
you'reflying tbefnendly skies.



Living C~Personal

B·Y·T·E U.K.

A real..time C
debugging

environment

BY DICK POUNTAIN

Dick Pountain is a technical author
and software consultant living in

London. England. He can be
contacted c/o BYTE. POB 372.

Hancock. NH 03449.

T he C language is one of the success
stories of the \980s. From its origins
as the system compiler in an (at that

time) obscure minicomputer operating
system. it has become the premier system.
(and perhaps application) programming lan
guage in the microcomputer industry. For
instance. it has been adopted as the house
programming language by both Microsoft
and Digital Research. the leading purveyors
of microcomputer operating systems.

The reasons for the acceptance of Care
not hard to analyze (whether you approve
of them or not). It's a modern block
structured language that provides user
defined data structures and, the benefits
that come from good program design. C
also gives you unlimited access to the
underlying machine and its memory via bit
manipulation operators and pointers. As a
fairly simple language. it can be compiled
into fast and efficient code. and that code
can be easily hand-optimized or linked to
assembler segments in those cases where
it's not efficient enough. C strikes a com~

promise between the strongly typed rigor
of Pascal and the anarchic freedom of ex
pression of assembly language. which
seems to appeal to professional program
mers. It's also more portable than most sup
posedly machine-independent high-level
languages.

The one drawback of C is that it was de
signed to be used in the environment pro
vided by the UNIX operating system. This
environment is multitasking. so you can edit
a file (using one of the system editors) while
a compilation is in progress. It includes a
wide range of software tools. including a
program checker (lint). a source-code
management utility (make). and even some
program generators (like yacc. the com
i1er). You can bolt all these utilities together
and more or less automate their operation
by writing UNIX shell programs that pipe
the output of one tool into the input of the
next. In such an environment. C is a very
productive software-development language.

The problem is that C is now being used
under more primitive microcomputer oper
ating systems that lack these tools. like CP/M
and PC-DOS. and without these tools C pro
vides a truly horrible programming environ
ment. To be more accurate. it provides a kit
of parts and not an environment at all.
Some C compilers require you to run three
or more separate programs merely to com
pile a source file. Separate compilation
figures heavily in the C programming meth
odology. so you soon end up with a disk
full of dozens of files for a single program.
When using a separate editor. it can take
around 10 minutes for each pass through
the compile-link-run-crash-edit-recompile
cycle.

Even in the UNIX environment things are
not quite perfect. C. like FORTH. can tempt
programmers into writing tricky and terse
code, and this code is scattered among a
multitude of source files. Some C program
mers also tend to the view that the source
code is documentation enough. The main
tenance of other people's programs is not
easy, even with all those software tools,
unless it has been documented by a saint.

This state of affairs has provided a power
ful motive to design friendly C programming
environments. In the U.S., a variety of C in
terpreters have emerged recently whose
purpose is to allow programs to be interac
tively developed before final compilation.

Living C-Personal is a C editor, interpreter,
animator. and tracer/debugger. all rolled
into one menu-driven windowing environ
ment. It's equally useful for teaching C. de
veloping C programs. and maintaining exist
ing C programs.

Living C-Personal was developed in the
U.K. by Living Software Ltd. It runs under
PC-DOS 2.0 and 3.0 and costs $99.

THE ENVIRONMENT
The Living C system is constructed around
a full-screen editor, whose design influences
are closer to the EMACS family than to

(continued)

NOVEMBER 1985 • BY T E 419



BYTE U.K.

cause the screen to scroll sideways.
The Ctrl-B and Ctrl-Z commands jump
to the left or right end of a line, scroll
ing the screen if necessary. Long lines
are flagged by a + sign at the left or
right end. A Goto Line function per
mits jumping directly to place in the
program. though no line numbers are
displayed.

Some functions that are especially
useful in the formatting of C programs
are provided. For instance. F8 joins
the next line onto the end of the cur
rent line without the need to go and
delete the end-of-Iine character. F9
causes the next character typed to be
repeated 4. 16. or 64 times. depend
ing on how many times you press it;
it's great for adding lines of asterisks
to delimit comments. FlO is an escape
key that allows control characters to
be entered as literals into source
programs.

Editor commands are initially
selected from pop-up menus invoked
by pressing Fl. F2. F3. and F4. Hitting
the space bar kills any menu that is
no longer required. However. the
mode of command selection can be
customized to the user's level of ex
perience using the help-level menu of
F2.

In the default Full Help mode. all
menu selections must be made by
typing a letter to move to a selection
and then pressing the carriage return.
Choosing the Quick Select option
removes the need for the carriage
return, making selection faster but
allowing no time for afterthoughts.

The next level is Command Line
Help. usable once you have learned
the names of the commands in all the
menus. This dispenses with the
menus altogether and enables you to
press the appropriate function key
followed by the single-character com
mand. A certain amount of help is still
given, as your command will elicit a
prompt phrase on the command line.
The least-help level. No Help.
dispenses even with these prompts.

Fl brings up the help menu. From
there you can choose help texts that
explain the options on the other
menus. activate or deactivate error

(continued)

Inquiry 410 for End-Users.
Inquiry 411 for DEALERS ONLY.

the more usual toggling on Ins. An
unusual. but nonetheless useful. fea
ture of the editor is that it recognizes
word boundaries; when you delete
characters from a word it does 110t pull
the rest of the line to the left but only
the affected word.

As this is a program editor. there is
no word wrap. Instead, long lines

420 BY T E • NOVEMBER 1985

Plus $4 50 shIppIng &handling (CA res add sale::s lax)

Available for

available for IBM PC and

ave"eas uses""WERTRAC .. Apple II.

COMPUTERIZED POWERLINE MONITOR
Powertrac now allows you to troubleshoot your computer's power problems. ..
Powertrac easily monitors, analyzes and records the power that feeds your sensitive

computer. .
Powertrac, a state-of-the-art combination of hardware and software that mOnitors your

power while you work and displays your precise problem at a glance. Includes audible

power alarm. .. . .
Powertrac allows you to do some simple inexpensive diagnostic testing before you

order expensive power equipment. . .
Powertrac monitors single-phase AC power and detects problems like: line voltage too

high or too low, voltage spikes and drops (sags, brownouts, etc.), high-frequency nOise.
Powertrac monitors powerline condition as a foreground or background task on your
computer. In the foreground, you may visually observe RMS line voltage and transients
in an oscilloscope or chart recorder format. In the background, Powertracrecords and.
monitors the line voltage while the computer runs other programs. Powerllne condition IS

stored in a disk file for later analysis. Visual and
audible alarms warn of transients. noise,
high or low levels.

POWER
PROBLEMS?

WordStar. For instance. it employs a
delete buffer whose contents can be
inspected, and even edited, in a win
dow separate from the main text
window.

Cursor movement is performed
using the IBM cursor-pad keys. Insert
or overwrite mode can be selected by
pressing either Ins or End, rather than

r1ex (213) 938-0857
-----,.. ·s-ys1ems. inc.

6022 W. Pica Blvd.
Los Angeles, CA 90035



Tired of waiting
for your PC?

This SPECIAL PRICE OFFER
absolutely ends

on December 15,1985.

End the \Mal-tl Q~~~~~QQ§
••••

" ,=-; == ;" -='" =...., - • - •• •. 1J~Jl. J. i~l. i ~'I J\JG

Multi-tasking, concurrent processing
using today's software and
your PC, XT, or AT system!

No matter how good your IBM PC is, you still have to
wait while it processes and calculates for a long report,
spread sheet, payroll, or whatever. This waiting is cost
ing you time and money.

Now, DoubieDOS lets your PC actually run programs
concurrently!

Think of the ways DoubieDOS will save you time
and money:

• BUSINESS. Run a spreadsheet, and at the same
time, print the payroll checks or accounting reports.

• WORD PROCESSING. Work on another document
while printing or spell checking previous work.

• PROGRAMMING. Compile programs while starting
new ones immediately.

• COMMUNICATIONS. Receive or send information
while you use the PC to do other tasks. DoubieDOS
has endless applications!

Listen to what users are saying
about DoubleDOS:

• "It let's me get more done. Lotus and dBase run to
gether like they were made that way and it only takes
30Kin RAM!"

• "Great product! It is solid, painless, and bulletproof!"

.• "Simply the best program I've ever had:'

• "I'm thoroughly impressed. Fantastic ... great value
to-cost, too!"

• "Excellent product at an excellent price (hard to find
today):'

• "Great stuff! I use it to do compiles and links while
editing. Saves a lot of time!"

• "Your programming staff deserves a standing ova
tion for their efforts and results!"

• "I can't believe how fast it works, rarely notice slow
down when using 2 programs:'

• Plus $5.00 Shipping & Handling.

~FTLcx;IC Satisfaction
SOL UTI ON S Guaranteed!
Creators of the Disk Optimizer
530 Chestnut St., Manchester, NH 03101
1-800-272-9900. In NH, call 627-9900.
DoubieDOS works with PC-DOS and your existing software. Also
supports many compatibles using MS-DOS.

Inquiry 414



Figure I: Living (-Personal's interrupt menu. This is the control panel for
debugging operations.

Interrupt Code
S Single step Z Zoom
A Alter data T Trace speed
X Exit Living C

messages, and summon help on (
language errors. It also contains the
Next Error command for use in
debugging. Error messages are dis
played on the command line at the
foot of the main window, while help
messages appear in pop-up windows.

The block buffer permits all the
usual cut and paste operations on
blocks of code, which are defined by
start and end markers placed from the
F3 menu. Unfortunately, marked text
is not highlighted in any way. Marked
text must be explicitly copied to or
from the block buffer. The contents of
this buffer can be displayed in a win
dow below the main text window and
directly edited or written to a file.
Extra text can be appended to the
end of the buffer.

Search and replace of a simple kind
is provided. Replacement can be per
formed globally or within the current
ly marked block with or without
prompting. but no wide cards are
permitted.

Pressing the Escape key summons
up the file menu, from which you can
exit the editor, with or without up
dating the current file. Other options
let you read, write files, or change to
a new file (useful for writing include
files). On exiting the editor. you are
placed into the main menu, from
which you can run and debug
programs.

COMPILING, ANIMATING.
AND TRACING
The main menu contains the option
Run. When this option is activated,
Living ( compiles your program into
an intermediate code. which is then
executed by a built-in interpreter. If
any syntax errors are encountered.
Living ( will report them one at a
time, unlike the average ( compiler.

C Continue
V Variable
Q Quit execution

BYTE U.K.

which can be tripped into issuing a
huge stream of error messages by a
single missing semicolon.

When an error message is received,
pressing FI brings up the help menu.
Pressing the carriage return selects
the default option, which is "help with
the latest error:' displaying a window
that explains what the error was and
the correct ( usage (occasionally you
will encounter a syntax error too
obscure to analyze. whereupon FI
apologizes for not being precise
enough). Help for any error can
always be had by entering its error
number from the FI menu.

After the program detects an error,
it will return to the editor with the cur
sor pointing at or near the source of
the error so you can correct it. Once
this error is dealt with, selecting the
Next Error command will take you on
to find the next one. Errors are thus
caught and corrected in a highly
civilized step-by-step fashion. If pre
ferred. you can set a compiler option
that scans a whole file and reports all
the errors at once. writing the mes
sages to a file.

Once the program is free of syntax
errors, the source code reappears ac
companied by a new menu (see figure
I). while the command line informs
that the program is "interrupted by
startup in yourfile.c." This interrupt
menu is the control panel for debug
ging operations. The message mere
ly means that Living ( has automati
cally set a breakpoint at the beginning
of the program to give you the oppor
tunity to choose one of the above op
tions before it runs. You can return to
the interrupt menu at almost any time
during program execution by hitting
the Break key: it doesn't work when
the program is waiting for I/O (input/
output), though.

D set Debug
F Function level

Help for any error
can always be had
by entering its
error number
from the FI menu.

Continue runs the program in
animation mode. The source code is
displayed on screen and the cursor
hops around pointing to the state
ment currently being executed, like
one of those bouncing balls that
traced out song lyrics for sing-alongs.
The speed of animation can be
altered by the Trace speed option.
which is measured in "ticks" of
around 100 milliseconds.

Zoom stops the animated display
and makes the program run ahead at
full speed. while Single step executes
one step and then waits for a key
press before executing another.

When first using the animator. I was
surprised at the way the cursor
weaves around in a quite convoluted
fashion rather than proceeding for
ward smoothly through the source
code. For instance, if it encountered
the expression a = b + c;, the se
quence of cursor movements would
be:

a = b + c; a = b + c; a = b + c;
a ~ t> + c;-a = b + g; -

This behavior arises because the
animation must precisely follow the
order of (-expression evaluation; in
the preceding example it describes a
tree-like path in which operators are
identified. then their left operands.
and finally their right operands.

As a result. it's not as straightfor
ward as you might expect to follow
what's happening in a program; many
of the cursor movements are redun
dant from the point of view of some
one interested in the flow of control.

The Variable and Alter data options
permit inspection or alteration of the

(continued)
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SHIFT YOUR
HARD DISK

~~) ~~~A~~~~~

ONLY

$49.95 *

Seecial Introductory Price

Tunes Your Disk Files For Highest Performance
The Disk Optimizer organizes your disk to make your

PC run faster. You'll discover faster program loading,
faster file loading and sorting, faster file creation, faster
backups to diskette. And the disk Optimizer reduces
the chances of error during your disk I/O.

. . . . . . . ., BBBBBBBB

. . . . . . . .. BBBBBBBB

DOS IS SWWING YOU DOWN!
Whether you realize it or not, the more you use your

hard disk, the slower it is likely to react. This is because
the operating system (PC-DOS/MS-DOS) stores
things (programs, overlays, batches, etc.) randomly,
wherever unused disk space is available. Your operat
ing system doesn't keep pieces of the same file
together. This means slower access time. Lost speed.
Lost productivity.

TURN THE THROTTLE BACK UP!
Now, the Disk Optimizer puts the zip back into your

hard disk! The Disk Optimizer collects all the scattered
pieces of your files and re-stores them together in
neat, well-organized areas on your disk. The result:
immediate performance improvement faster
loading programs (and their overlays) faster
sorting ... faster loading and storing spreadsheets
or document files.

BONUS EXTRAS - at no extra cost
v DISK ANALYZER

Displays a visual performance analysis ... shown in
percentages ... for any disk or diskette.

v PERSONAL FILE SECURITY
Password protect any file or program.

v FILE PEEKER
Now you can visually examine any file on your system.

.~",".OOSh;p."g&"'".;'" $49.95 '
SoFfLoGIC

Inquiry 415

SOLUTIONS
Creators of DoubleDOS
530 Chestnut Street, Manchester, NH 03101
1-800-272-9900. In NH, call 627-9900
Disk Optimizer works with IBM PC's and true compatibles.



YOUR SMALL
BUSINESS

COULDN'T HAVE A
BETTER CONNECTION.

Because they have the
future built in.

AT&T's PC 6300, for
instance, is a personal

computer that's fully com
patible with the IBM PC.

And yet, the PC 6300 is twice
as fast as their mod
el, is quieter, has
more expanSIon
slots, higher-re
solution graphics
and takes up less
desk-top space. -" .<.

Th th ' AT&T·en ere s hand_~Ji~~SYOlJ a

the brand-new conslJ1tat;~~free

AT&T UNIXTM Pc. It of-
fers you extraordinary power, a
massive memory (expandable
to two megabytes) and unri
valed flexibility for your small

It's the Small Business Con- System is the to-
nection of AT&T. Where you'll tal telephone sys
find the kind of advanced equip- tern for a small

ment that can business. It of-
help a small busi- fers dozens of
ness make it big. features like con- WIth this FAX.

And the kind of ference calling, speed dialing,
equipment that and an intercom. Each phone in
can help your the system can be individually
small business programmed with just the

AT&T has an save time, ef- features you need now-and
im~r~:~~':a~~.re fort and-most then reprogrammed as those

important of all-money. needs change. The entire sys-
For starters, they've got tern comes in five different

telephones. Traditional tele- sizes, and can be customized
phones and electronic marvels for absolutely any business
like the MERLINTM Communi- with one to 70 telephones.
cations System. When you decide to make

The MERLIN computers part of your com-
Get the total pany, AT&T's Small Busi-

s:::~~r~~~i~~~~. ness Connection has com-
puters today that won't

be obsolete tomorrow.
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01985 AT&·T Inform:uiun Systems. IBM is a registered trademark of International Business Machines Corp.

-
This free call

connects you to the
office nearest you.

one thing you can't
buy: the full support

CASt-t /'I' of AT&T, a company
FLOW- with a proven past and

Their payment pl~ns a guaranteed future.
't use up a Aft all h S all

y:~;liqUid assets. er, tern
Business Connection has only
one concern: small businesses
like your own. So whether you
need a state-of-the-art device
or some expert advice, simply
callI 800247-7000, Ext. 202.
For a free consultation with
the small business specialists

of AT&T.

00 24'1-1'0

Service-Plus
is just one of
the plusses.

patible, but portable
and totally automatic.
Which means it even
works unattended.

There's something
else. The Small Business
Connection stands behind
its equipment with a variety
of service packages, including
Service-Plus. With it, you on
ly have to make a single call
when your telephone system
needs attention. Just think of
Service-Plus as the ultimate
"insurance" for your system.

Plus, they offer a wide ar
ray of financing plans, whether
you wish to buy your business

equipment or pay on an ex
tended basis.
But they will also give you

msiness. What's more, it's as
~asy to use as anything in the
:omputer kingdom.

And the UNIX PC has a
)uilt-in modem, which means
t can talk to your telephone
-so, for the first time, you'll
1ave electronic records of all
TIcoming and outgoing calls.

AT&T's Small Business
Connection also has a way to
let you send info electron
ically. The AT&T FAX 3510D
is a super-sophisticated fac
simile machine that can trans
mit time-sensitive documents
from Manhattan to Malibu in
twenty seconds. (And
transmit 9600 bits
per second, if you
want to get tech
nical about it.) It's
not only industry com-

-ATs.T
The right choice.
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Since the monitor and

I/O windows are

separate, debugging

information is clearly

distinguished from

normal program output.

value of any variable in the program
by entering its name. Function level
enables you to set the depth of
nested function calls that are to be
traced.

When a program has been set run
ning, any input or output takes place
through a standard 1/0 window that
opens up at the top of the screen.

This winJow acts as the console dur
ing tr2-::ing.

DEBUGGING
You can perform a tracing of a more
selective nature than that just de
scribed by inserting markers to set
breakpoints. data monitors, and
ranges. These markers are inserted by
choosing the set Debug option.
which presents the source code as if
in the editor Markers can be placed
using the F4 menu commands. but
the source itself cannot be altered.
Markers are visible in the text as a let
ter followed by a digit (e.g.. < BI > for
breakpoint I) and can be hidden or
revealed by the 0 command on the
interrupt menu.

A breakpoint behaves just like the
Break key. stopping the program and
displaying the interrupt menu. Break
points must be set at points that the
cursor will touch during its journey.

that is, on a variable name or an
operator

A data monitor is a marker attached
to the name of a variable that causes
the value of that variable to be con
tinuously displayed in a special data
monitor window when the program is
traced. Monitors can only be applied
to scalar variables. not to arrays or
structures. Since the monitor and 1/0
windows are separate. debugging in
formation is clearly distinguished
from normal program output.

A range is set by placing a start and
end marker, like those for block
moves. Tracing is then confined to the
code between the markers, the rest of
the program proceeding at full Zoom
speed. This feature is enormously
time-saving, since you do not need to
sit for minutes watching the animation
of parts of the program you are not
interested in.

(continued)

1050 E. MAPLE RD. • TROY, MI 48083 • (313) 589-3440

Lyben
COlliputer
Systellis

What separates us from our competition? Simply a combination
of the best service in the industry, highly competitive pricing, and
an ever widening range of products. Above all we care about
our reputation and are willing to work on a lower margin while
delivering what others only claim-and we do it all on a day-in
day-out basis.

This fall 114 million subscribers to Byte magazine will be
receiving our catalog with a special discount offer on the cover.
We strongly feel that if you try us just once you'll join our list
of satisfied confident customers. Lyben Computer Systems wants
to be your source for computer supplies and accessories.

Everything that goes into a 3M
diskette is manufactured and/or

controlled by specifications set
by 3M. From unique substrates

and oxides, to hole punching and
jacket fabrication, 3M does it all and does

it well. With confidence in your complete
satisfaction, 3M diskettes are certified to

be error free and have an unlimited warranty
against defects in workmanship or materials. Day

in and day out 3M gives you one less thing to worry
about.
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"S~ftCard' is an incredible
addition to myApRle®IIe~'

Steve Wozniak,
This new $89.95 plug-in card gives you Apple lIe user
an amazingly easy, blindingly fast way to
write, file, communicate and calculate.

You've never seen an Apple lIe do
word processing, filing, communicating
and calculating the way it does with a
SwyftCard.

Steve Wozniak calls it revolutionary,
adding "If I had thought of the SwyftCard
while creating the Apple II, I would have
built it in." Fomenting revolutions comes
naturally to SwyftCard inventor Jef Raskin,
whose previous effortS to make comput
ers simple and useful include creating the
Macintosh T. project at Apple.

SwyftCard creatorJef Raskin and
Apple /I creator Steve Wozniak

SwyftCard transforms the Apple
lIe into the computer it ought
to be.

The SwyftCard creates a 40K-byte work
ing space, or "universe," capable of hold
ing about 20 pages of single-spaced text.
The universe accepts whatever you put in
- text, numbers and data, in any form
you choose, without you having to switch
programs or modes.

Throughout your workday, you can
enter information into the universe in
free form: a report, names and addresses,
daily to-do list, new telephone numbers,
client list - anything you're working on.

A universe resides in memory while
you are using it, and when you are done
you save it to a disk. An unlimited number
of universes can be created, each kept on
a separate disk.

The secret to working in a SwyftCard
universe is the patent-pending cursor. It
works faster than control keys or a mouse,
and doesn't make you take your hands off
the keyboard.

SwyftCard is a better solution to your
day in, day out word processing and data
management needs. It is faster, easier and
more useful.

How much faster is SwyftCard?
From a power-off start, SwyftCard loads

a universe and displays exactly where you
were last working in just six seconds,
automatically, with no commands.

SwyftCard finds and displays any piece
of information in your universe in less
than 300 milliseconds.

SwyftCard saves an entire universe to a
disk in just eight seconds, including auto
matic formatting if necessary.

How much easier is SwyftCard?
For all it does, SwyftCard uses only

seven commands. And each is available
immediately by pressing a single key
once.

To start using SwyftCard, simply plug
the card into Slot 3 (which most other
cards can't use), turn the Apple lIe power
on, wait six seconds and begin typing.

To use an Apple program, just load it
in; SwyftCard turns itself off and won't
interfere.

How much more does
SwyftCard do?

SwyftCard communicates with data ser
vices without you having to learn their
editors, and lets you directly edit informa
tion you bring in without special com
mands or file transfers.

SwyftCard is great with numbers,
performing calculations - including
scientific work - anywhere in your
universe.

Using the SwyftCard-ProDos utility disk,
which is included, you can transfer infor
mation developed in SwyftCard to other
programs, and vice versa.

SwyftCard is not a spreadsheet, nor will
it do everything for everybody. But no
other system delivers the common sense
utility of SwyftCard.

Of course, SwyftCard comes with a
complete manual and an on-screen
tutorial.

Try SwyftCard for 30 days.
Everyone we've shown this ad to has

said SwyftCard sounds too good to be
true. Maybe you feel that way too. But
everyone we've then shown the SwyftCard
to says it's better than the ad claims. So
we want you to try it at our risk.

If we sent you product literature or
tried to answer your questions by phone,

we would just repeat this ad. The only
practical way to find out if SwyftCard will
help you is to accept the 30-day, no ques
tions asked, money-back trial offer. If you
don't like your SwyftCard, return it within
30 days and we'll send you your money
back.

To order, call us at:

800-982-5600 in the U.S.
800-562-7400 in Calif.
Computer system requirements
Apple lIe, regular or extended SO-column
card, SO-column monitor, one disk drive
with controller. For communications: 300
or 1200 baud modems and Super Serial
card.. To transfer data berween SwyftCard
and Apple programs with ProDos utility:
extended SO-column card or rwo drives. To
print: any Apple, Brother, C.Itoh, Cen
tronics, Epson, HP, NEC, Okidata, Panasonic,
Qume, Star, Toshiba and most other
printers.

Apple is a registered trademark of and Macintosh is
a trademark licensed to Apple Computer Inc.

rO:;r SwyftC;;-;: 30-day;:;
back trial offer. Call toll-free:
800-982-5600 in the U.S.,
800-562-7400 in California. Or use
this coupon.
Name _

Address -'-__

City _

State Zip _

Phone(. _

Send SwyftCards at $89.95' plus $3.50 U.S.
or $10.00 foreign shipping and handling each,
totalling $ . I prefer to pay as follows:o My check or money order is enclosed (payable to

Information Appliance Inc.)

o Please bill my credit card account:
o Visa 0 MasterCard

Card # _

Expiration Date _

Signature _

'California residents please add $6,30 for sales taX.

Mail to: Information Appliance Inc., 530 University
Ave., Palo Alto, CA 94301.

Information
Appliance Inc.
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There are limits on how many of
these markers can be used, though.
Only one data monitor. two break
points. and two ranges may be set at
anyone time.

COMMAND LINES AND FILES
~iving C supports the full Kernighan
and Ritchie model of the language, in-

LATTICE TOPVIEW
TOOLBASKET RELEASED

If you develop programs oriented to
take advantage of IBM's TopView multi
tasking window environment, you need
the Lattice TopView Toolbasket.

The Lattice TopView Toolbasket is a
library of more than 70 C functions to
control window, cursor, and pointer
functions, along with printer controls,
cut and paste functions, debugging, and
general utilities. It also includes an
assembler interface and master file and
data definition headers.

This new Lattice product speeds your
program development with its docu
mented tips on handling I/O and dis
patch routines, plus its sample
programs with source code and batch
files your programs can be patterned
after.

The Lattice TopView Toolbasket runs
on the IBM PC, XT, AT, and compatible
systems with 256K (512K and TopView
Toolkit from IBM recommended). The
Lattice TopView Toolbasket is available

428 BY T E • NOVEMBER 1985
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c1uding all the preprocessor com
mands (see TFle C Programming !..l.mguage
by Brian Kernighan and Dennis Rit
chie, Prentice-Hall. 1983). However. it
is a monolithic. interactive environ
ment whereas normal C is a "kit of
parts" based on separate files used at
the DOS level. This calls for some
special tricks in Living C to maintain

for $250. Binary and Source Code avail
able for $500. The Lattice TopView
Toolbasket was developed for Lattice by
Strawberry Software.

Speed your TopView program's
release. Order the Lattice TopView
Toolbasket today!

dBC III NOW AVAILABLE
FROM LATTICE

The new Lattice dBC III Library of C
functions lets you create, access, and
update files that are compatible with
dBASE III.

dBC III provides an alternative to pro
gramming in the dBASE III interpretive
language. You do not need dBASE III in
order to use dBC III, since dBC III is a
complete Indexed Sequential Access
Method (ISAM) package by itself.

Lattice dBC III provides 37 functions
that easily add, update, delete, retrieve,
and organize records and their corres
ponding indexes. In addition, dBC III
lets you take advantage of the many C
libraries that support screen and win
dow management, graphics, statistical
analysis, and more.

Lattice dBC III is available for $250 to
run on MS-DOS and PC-DOS systems
with 128Kb memory. dBC III with
source code is $500. No runtime object
license fees are required. Lattice also
offers dBC II for dBASE II compatibility.

Order today and make your database
programming as easy as dBC!

ASK ABOUT OUR "TRADE
UP TO LATTICE C POLICY"

~
Lattice, Inc.
PO. Box 3072
Glen Ellyn, IL 60138
Phone: (312) 858-7950
TWX: 910-291-2190

"We Practice Portability"
International Sales Offices:
Benelux: De Vooght. Phone: (32)·2·720.91.28.
England: Roundhill, Phone: (0672) 54675.
Japan: Lifeboat, Inc., Phone: (03) 293·4711.

Inquiry 219

full compatibility with normal C
Compiler directives normally issued

on the command line are simulated
by a file called LC_CMDS that can be
edited from the main menu using the
standard editor. This file is passed as
a command line when you enter Liv
ing C Among the compiler directives
it supports are:

-I < dir< Look for Hinclude
files in directory
<dir>.

-D < name> Treat < name>
as if it has been
Hdefined to value
1.

-8 Don't stop on
errors; put them
all in a file.

-E <filename>Put errors in this
file.

Other directives set the maximum
space available for static data. local
variable frames, and external refer
ences. All the directives have sensible
default values so the feature is
optional.

A similar facility using the file LC_
UCMD permits a simulated command
line to be passed to a compiled pro
gram at run time, containing argu
ments to be bound to argc and argv.

Living C directly supports top-down
coding of programs, as it can compile
and run a program with unresolved
external references. When such a
reference is encountered during pro
gram tracing. execution stops and a
prompt on the command line re
quests a value. If you enter a value,
Living C pretends that this value has
been returned by the external func
tion and carries on executing happily.

Source files are given the default ex
tension .c. and the compiled pseudo
code files extension .1. When the Run
command is given. the source file is
compiled to a .t file that is kept on
disk. Subsequent runs will not need
to be compiled. unless the editor
detects that the source file has been
changed. There is a complication,
however, because Living C supports
the inclusion of source files with
#include. and they are separately

(continued)



working, With You
TO stay Ahead.

NOVEMBER SPECIALS

Monday-Friday 8:30-6:00 : Saturday 10:00-2:00 : Central Time

Technical Support/Order Status/Customer Service:
Call (7151848-1374.

POLICY:

89

.... $169
169
173
169

NVIEF.lIO!.W
ecP.F.lE55

Hauppage
8087 w/o software .. $149
80287 AT Chip
wlo 269

Kensington
Masterpiece $109
Keytronic
KB 5151 Jr..
KB5150 ...
KB 5151 Dvorak.
KB 5151 keyboard ..
KB 5149 Jr. numeric
Keypad .

Quadram
Quad Jr. Exp.

Mem Bd.
(for chassis) 128K .$199

Touchtone Technology
Touchtone II $169

MISC.

"Wisconsin residents add 5% for sales tax.
"Minimum $4.00 for shipping, handling and insurance for orders

to $200.
~For orders over $200, add 2V, % for shipping, handling

and insurance.
~For cash prepayment of orders $200 or more, add ONLY 2% for

shipping, handling and insurance.
..- Prices are subject to change without notice.
~AII items subject to availability.

~ EE
WE WELCOME:
~Visa, MaslerCharge and American Express. (No charge for

credit cards.)
"-Corporate, government, educational or volume purchasers,

please ask for special accounts desk for additional discount.
~COD (Add $2.00 per box/parcel. Cash or certified check

required.)
~Checks, (Allow 1-2 weeks for clearing.)

INTERNATIONAL POLICY:
We welcome foreign orders. Shipping and handling charge3 per

?;~e~~;a~f~~ab~dh~~fi~9g~~:/~ua~1$i2iei;:'~~cf1t~~n~~:~d~~~
WAU

WORKING HOURS:

PRINTERS

This Is onl~ a sample of the nearl~

10,000 products .e carr~. If
~ou're Interested In somethIng not
nsted, PLUS. CALLI And don't
forget to ask our sales people
about our unadvertised specIals.

MODEMS

1800826-1589
w,sc~ml~ 1 aoo 472-3535
INT'L TELEX: 260181 ORYX SYS WAU

C. Itoh Electronics, Inc.,
Diablo, Epson, NEC,
Okidata, Quadram,
Star Micronics Call
Ribbons Call
Cables .....••..... Call

Hayes
Smartmodem 300 .. $159
Smartmodem 1200B. 369
Smartmodem 2400 .. Call
US Robotics
S-100 Modem $349
Password M or F . .. 309

AST Research
Six Pak + w/64K $229
Hercules Cards Call
Tecmar Call

Memory Chips Call

MONITORS

ALS
CP/M Card $269
Smarterm II 119
Z-Engine 139
CCS
7711 Asynch Serial. $119
Microtek Call
Orange Micro
Grappler + $109
Prometheus
Versacard .. $159

IBM/PC

BOARDS
APPLE

Micro Pro
Pro-Pak $359
Microstuf
Crosstalk $109
Northwest Analytical
Statpak $365
Supersoft
Disk Doctor 86 ..... $ 74

DISK DRIVES

Amdek
310A .......••.... Call
710 Clr 649
PGS
HX 12 RGB CLR
monitor $479

MAX 12 179
SR12 (690 x 480 Res) 639
Doubler Card. . . . .. 175
auadram Call
Zenith Call

FULL HEIGHT 
CDC, Tandon
HALF HIGH Call
HARD DISK-
I-Omega Bernoulli Box,
Maynard Electronics,
Mountain, Inc. . .... Call
Shugart
10MB HD Dr $369
wlcontroller . . . . 475
20MB HD Dr. 599
w/controller . . . . . .. 689
Tandon
10MB HD Dr $489
wlcontroller . . . . . .. 669

APPLE
Alpha Software
Apple-IBM
Connection .. $169

Dow Jones
Market Analyzer ... $229
Market Manager 189
Spreadsheet Li nk .. 179
Software Publishing
PFS products Call

Plus many more.
PLEASE CALL!

CP/M
All prices below are for
8" standard.
Ashton-Tate
dBase II Call
Digital Research
Please call for prices
and available products.
Infocom
All Games Call

Micropro
Words tar ProPak ... $255
Words tar 2000 . . . .. 255
Wordstar 2000 + .. 295
Microrim
R-Base 5000 $389
R-base Clout (v.2.0). 159
R-Writer . . . . . . . . .. 95
Microsoft
Macro Assembler .. $109
Flight Simulator. .. 39
Word (v.2.0) 229
MUMath/MuSimp .. 179
Microstuf
Crosstalk $ 99
Peter Norton
Norton Util (v.3.0) .. $ 59
Rosesoft
ProKey (vA.O) $ 89
Supersoft
Fortran $209

C.D.C.
Half Hi drives .... $ 99
Amdek
300 A Amber ..... $129
Innovltlve
Flip·n'File50 .... $ 15
Flip 'n' File 15. . . . 7
Hlyes
Smartmodem 1200. $375
Ultrlmlgnetlcs
diskettes

51/4" OS, DO
(Box of 10) $ 25

BUY 3 BOXES,
GET 1 BOX

FREE!!!!

SOFTWARE
IBM/PC

Open Systems
All Acct'g.

Programs ... ea. $335
Soltwlre Group
Enable $419
Alpha Soltwlre
ESP $499
aUldrlm
auadjet printer ... $395
Quadboard 64K (Clk/
Cal, S & P) . . . . .. 199

w/384K 244
Quad Jr. Exp.

Chassis $470
Mlcrolog
Baby Blue II ..... $519

Ashton·Tate
dBase II Call
dBase III (v.1.1) Call
Framework (v.1.1) Call
Friday Call
A.T.1.
All Training

Programs .... . .. Call
Borland
Sidekick $ 37
Sidekick

(unprotected). . . .. 69
Turbo Pascal (v.3.0) . 45

w/8087 75
Super Key 55
Central Point
Copy II PC $ 34
Connecticut Software
Printer Boss w/ Letter

Boss & Sideline
New (v.5) $ 99

Consumer Software, Inc.
Spread Sheet Audit. $109
Decision Resources
Diagram Master

... New $279
Dow Jones
Market Manager + .$169
Membership Kit 25
Enertronics
Energraphics $219
w/Plotler Option. .. 279
Fox & Geller
Quickcode (III or II) .$169
Quick Report 169
dUtil (III or II) . . . . .. 75
Hayes
Smartcom II $ 95
Liletree
Volkswriter Deluxe. $155
MOBS, Inc.
Knowledge Man ... $258

Inquiry 441 for Hardware. Inquiry 442 for Software. Inquiry 443 for November Specials. OVEMBER 1985 • BY T E 429
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compiled to .t files. The editor cannot
detect that an included file has been
updated if the main file has not. For
this reason the main menu contains
an option to make .t files manually in
these cases.

CONCWSIONS
The version of Living (-Personal that
I reviewed was an early beta release
(version 102) that still contained
some obvious bugs and some loose
ends. such as unsightly screen up
dating in the editor I'm assured by
Living Software that all of these have
been dealt with in the final-release
version. which may also contain
enhancements not mentioned here.

That being the case. I am impressed
by Living C. It provides a tool for
teaching and learning the ( language,
which I feel is otherwise a miserable
chore. The animation facility is such
a powerful aid to comprehension that

SOFTWARE
MENTIONED

Information on living C-Personal
can be obtained from:

liVING SOFTWARE

250 North Orange Ave.
Suite 820
Orlando. FL 32801
(800) 826-2612
Price: $99

all serious languages ought to have
one.

Living ( can be used equally as an
environment for testing and develop
ing programs prior to compiling them
for production using one of the
industry-standard compilers. I had

neither the resources nor the time to
check the claims for compatibility. but
Kernighan and Ritchie is a pretty safe
starting point.

Perhaps the most interesting appli
cation for Living C. though. is in the
maintenance of existing programs. (
does not encourage the writing of
particularly readable programs. but
now you can always understand how
someone else's otherwise obscure
code works by animating it and watch
ing the bouncing baiL

Living (-Personal is the first of a
family of Living ( programs. A UNIX
version of the program is likely to
follow soon. and more tools aimed at
professional programmers including
source code and version control
would not be too surprising.

At its price of $99, I foresee a future
for Living ( up there with Thrbo
Pascal and the other software
bargains of our time. _

(Disk drives not included)• = Most Models

* Desktop & Rack
* Heavy Duty All Metal Cabinet
* Fan & Dust Filter*
* Hefty Power Supplies
* Full or Slim Drives
* Power Harness From Supply To
Drives

* Line Fuse. EMI Filter*.
Detachable Line Cord

* Cabinets & Supplies Available
separately

=I~II~~~~I~I.:
RESEARCH CORPORATION

8620 Roosevelt Ave./Vlsalla, CA 93291
209/651·1203

32 Page Free Fakt Pakt Catalog

(Includes Power Supply)

DRIVE ENCLOSURES
FLOPPY-WINCHESTER-TAPE

FROM $8000

Write or call for our brochure which includes our application note:
"Making micros. better than any 01' box computer"
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Frustration Insurance
Computer Books from Osborne/McGraw-Hill.

• The Clibrary
Jamsa
$18.95 Order #881110-4
Experienced Cprogrammers will find
over 125 routines ranging from macros
to actual UNIX,. utilities. There are
tools for string manipulation. pointers.
input/output. array manipulation,
recursion and more'

• Steve Ciarcia's ASK BYTE
Ciarcia
$14.95 Order #881200-3
Steve Ciarcia provides insightful solu
tions to your exasperating hardware
and software problems including how
to throubleshoot difficulties that affect
your peripherals, accessories, and
operating systems

• CMade Easy
Schildt
$18.95 Order #881178-3
Learn Cprogramming in no time at all
with this easy-to-use tutorial which
introduces general concepts, functions,
libraries, disk input/output and awide
range of other facts about the Cpro
gramming environment and UNIX
operating system.

• Advanced Programmer's Guide to
UNIX'" System V
Thomas, Rogers, and Yates
$21.95 Order #881211-9
Cprogrammers who already know
UNIX fundamentals can use this
guide to write more effective programs
with the software tools in UNIX
System V.

• Forrest Mims's Computer Projects
Mims
$14.95 Order #881193-7
Forrest Mims III, noted author, has
amassed acollection of computer
projects which include computerized
security alarms, psychological testing,
experimenting with computer art and
how to use your computer as astorage
oscilloscope.

• AUser Guide to the UNIX'" System
(2nd Edition)
Thomas and Yates
$18.95 Order # 881109-0
Now the best-selling User Guide to the
UNIX '" System has been revised and
expanded to cover applications of
the UNIX operating system for Bell
Laboratories New System Vand
Berkeley UNIX.

• Using Turbo Pascal OM

Wood
$19.95 Order #881148-1
Maximize your advanced programming
skills with this thorough volume which
covers Turbo Pascal, including version
3.0 for the experienced programmer.

• The MBASIC Handbook
Ettlin
$18.95 Order #881102-3
Gain abetter understanding of pro
gramming while you learn to develop
and customize programs with this
fundamental guide to Microsoft· BASIC.

Osborne/McGraw-Hili books are available at bookstores and computer
stores everywhere. To order any of these titles by mail, complete
the coupon and mail to McGraw-Hili, PO. Box 400, Hightstown, NJ
08520. All orders must be prepaid. Checks, money orders, VISA and
MasterCard are acceptable for payment. No postage or handling charges
are required, but please include appropriate tax if applicable in your
shipping area. All books will be shipped via UPS. Allow 4-6 weeks
for delivery. Books will not be delivered to post office boxes. This offer
is valid only in the Continental United States and is subject to change
without notice.
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Your System/Controller should fit you
like a good suit.

In Connecticut call: 1·871·6170

Additional information on peripheral
boards and OEM pricing is available.

Order Toll Free
1-800-635-3355

preter with extensions for process con
trol work. It contains sockets for up to
48K bytes of RAM/EPROM, an "intel·
Iigent" 2764/128 EPROM programmer,
3 parallel ports, a serial terminal port,
and a serial printer port.

BCC52 ... $239.00

#4: "Give me lots of economical
computing power. "

Solution:
THE BCC" BASIC
SYSTEM/CONT RO LLE R

The Z8 BASIC System/Controller is
nearly identical to the FO RTH
System/Controller but contains a tiny
BASIC interpreter, up to 6K bytes of
RAM and EPROM, an RS-232 serial
port with switch selectable baud rates,
and two parallel ports. Add a power
supply and terminal to start program
ming in BASIC or machine language.
Programs can be transferred to 2732
EPROMS with the optional EPROM
programmer for auto-start applications.
It can also use any of the expansion
boards mentioned under the Z8
FO RTH System/Controller.

BCC11 ... $149.00

~
,-...-~
~~ MICROMINT, INC.
~~ 25 Terrace Drive

Vernon, CT 06066
For a System Controller suited to
your needs, give us a call.

language with a full screen editor,
cassette I/O driver primitives, EPROM
programmer primitives, and other util·
ity words. It also contains up to 4K
bytes of RAM or EPROM, an RS-232
serial port with selectable baud rates,
and two parallel ports. Additional Z8
peripheral boards include memory ex
pansion, a smart terminal board, serial
and parallel I/O, real time clock an A/D
converter, and an EPROM programmer.
It's perfect for data reduction and
high speed control applications.

BCC21 w/utilities. $225.00

#3: "Let me have an entire
development system on
one board. "

Solution:
THE BCC52
SYSTEM/CONTROLLER

The BCC52 is a new stand alone single
board microcomputer which is bus
compatible with the Micromint BCC11
/BCC21 Z8 System/Controllers and ex·
pansion boards. The BCC52 features
the Intel 8052AH·BASIC micropro·
cessor which includes a ROM resident
8K byte floating point BASIC inter·

Whether it's suits or system controllers,
you can't buy off the rack when you
need a custom fit.

That's why Micromint individualizes
its system controllers to meet your par
ticular needs and budget. What's most
important to you? Software compati
bility? Speed? Everything on one
board? Economical computing power?

LET MICROMINT
CUSTOM FIT YOU

#1: "/ want software
compatibility. "

Solution:
THE SB180
COMPUTER/CONTROLLER

The SB180, only 4" by 7%", offers a
Z80 compatible CPU running at 6MHz,
256K bytes of RAM, up to 32K bytes
of ROM, two serial ports. a parallel
port, Z80/6800 I/O expansion bus,
and an industry standard 765A·com
patible disk controller for up to four
disk drives - any combinations of
3Y;', 5Y." or 8" drives. The SB180 is
based on the Hitachi H 064180 CPU.
a microcoded CMOS chip which pro·
vides high performance, reduced system
cost, and low power operation while
maintaining complete compatibil ity
with the large base of standard CP/M
software.

5B180-1 w/8K ROM monitor. . $369.00
5B180-5 w/8K ROM monitor.

BIOS source and
Z·system. . . $418.00

#2: "/ need speed. "
Solution:

THE Z8 FORTH
SYSTEM/CONTRO L LE R

The Z8 FORTH System/Controller is
only 4" by 4%" and includes a custom
masked Z8 version of the FORTH
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Repeating Decimals
Cycles,

sequences,
and late

repeaters

BY ROBERT T.
KUROSAKA

Robert T. Kurosaka teacnes
matnematics in tne Massacnusetts

State College system. He invites
your correspondence do BYTE.

POB 372. Hancock. NH 03449.

E arly in our educational career. we all
discovered that 1/3 = 0.33333 ...
(abbreviated to 0.3 in this column)

and that 2/3 = 0.6. Some of us went even
further and found that 1/7 = 0.142857 and
1/11 = 0.09. While some fractions have ter
minating decimals (1/16 = 0.0625). most
fractions have nonterminating decimals with
a portion. or cycle. that repeats endlessly.
(Actually. there are a countably infinite
number of each kind of fraction. but it's best
not to think too much about paradoxes of
infinity. For our purposes. I'll say that there
are more of the second kind and pretend
that I know what I'm saying.) It has been
proven that all fractions have either ter
minating decimals or cyclically repeating
decimals.

The English mathematician William
Shanks calculated the cycle lengths for all
prime denominators less than 120.000.
Shanks is known for his prodigious work in
calculating 7r to 707 places in the 1870s. He
is even better known for having an error in
the 528th place (found by another English
man. Ferguson. in 1947).

This month's column will explore some of
the properties of repeating decimals. While
I will limit the discussion to unit fractions
(those with a numerator of 1). the program
in listing I deals with any fractions that have
a positive whole-number numerator and de
nominator. up to the limit of your com
puter's memory.

In base 10. only fractions with denomina
tors of the form 2"5 b will have terminating
decimals; that is. the denominator is com
posed of factors of 2 and 5 only. such as
2.4.5.8. 16.20.25.32.40.50. and so on.
The length of the terminating decimal will
be either a or 8. whichever is larger All
other denominators will have repeating
decimals. In other bases. those denomina
tors that are of the form pf. pt. . . . p;;: where
the ps are prime-number factors of the base.
will terminate. For example. in base 14. de
nominators that are expressible as 2"7 b will
form terminating decimals.

We have noted that 1/7 has a 6-digit cycle.
If we divide out 1/17. we find a 16-digit
cycle: 0.0588235294117647 Similarly.
we see that 1/19 has an 18-digit cycle:
0.052631578947368421. Boldly. then. we
conjecture that for any prime p. the decimal
of lip will have p-I digits in its cycle But
we are wrong-we overlooked two earlier
examples: 1/3 = 0.3 and 1/11 = 0.09.

Fractions with composite (nonprime) de
nominators will also have repeating
decimals. but denominators containing fac
tors of 2 or 5 will repeat only after a few
decimals that are not part of the cycle (1/88
= 0.01136. 1/75 = 0013). These decimals
are called late repeaters. If we express these
denominators as 2"x5 b x pc,. p":,. the
length of the delay will equal either a or 8.
whichever is larger (sound familiar?) For ex
ample. 88=2 3 x5°xll'. a=3. 8=0.3 >0. so
the cycling portion begins after the first
three digits. Further. in the simple case
where the denominator can be expressed
as 2"x5 b x pc. the length of the cycle will be
equal to the length of the cycle of I/pc (for
example. 1/88's cycle length equals the cycle
length of 1/11).

Thus. the question arises: What rule
governs the lengths of the cycles? We can
answer part of this question with a little
thought. Consider the successive steps in
the division of 1/13. as shown in table I.
Each subtraction leaves a remainder: After
the I. we have 10.9. 12.3.... We can ex
pect to see a maximum of 12 different re
mainders (I. 2. 3..... 12); we will not see
a remainder of 0 since we know that the
decimal will not terminate. If we continue
to divide to 12 decimal places. one of two
things will happen We will see all 12 re
mainders and the next division will produce
a previously seen remainder. or a previously
seen remainder will appear before the
twelfth division. In either case. we will have
found the repeating cycle in. at most. 12
divisions. We have found the maximum
length of the cycle. In general. for any

(continued)
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DECIMAL CYCLES

Table I: Tlie first four steps in turning 1/13 into a decimal number

O. 0.0 0.07 0076

131100000 131100000 131100000 d100000

0 0 0 0

10 10 10

0 0 0

10 100 100

91 91

9 90

78

12

Listing I: A program to calculate tlie cycle for repeatin~ decimals.

10 ' •••••••••••••••••••••••••••••••••••••

20 '. FRACTION-CYCLE GENERATOR
30 '. BY BOB KUROSAKA
40 '", '" '" '" '" 1< 1< .. '* * '" '" '" * '" '" '" * '" 1< '" '" '" '" '" '" '" '" '" '" 11 '" '" '" .. '" 11

50 CLS
60 PRINT "THIS PROGRAM CALCULATES THE CYCLE OF REPEATING

DECIMALS"
70 PRINT "FOR POSITIVE FRACTIONS. ANSWERS ARE PRINTED AS

#.##_##... "
80 PRINT "WHERE THE NUMBERS BETWEEN '_' AND " ARE REPEATED

INFINITELY. "
90 PRINT PRINT
100 INPUT "ENTER THE FRACTION'S NUMERATOR";NNUMERATOR=ABS(N)
110 INPUT "ENTER THE FRACTION'S DENOMINATOR";D:DENOMINATOR= ABS(D)
120 REM 'TERM' HOLDS THE VALUE OF EACH DIGIT IN THE DECIMAL.

'REMAINDER' HOLDS THE LOCATION OF THE FIRST OCCURRENCE OF A
REMAINDER, IE, REMAINDER(1)=9 MEANS THE REMAINDER 1 WAS
FIRST USED TO CALCULATE THE NINTH TERM.

130 DIM TERM(DENOMINATOR), REMAINDER(DENOMINATOR)
140 REM CALCULATE THE WHOLE-NUMBER PART, STORE IN TERM(O).
150 TERM(O)= INT(NUMERATOR/DENOMINATOR)
160 REM CALCULATE THE REMAINDER, FLAG THAT NUMBER'S FIRST

OCCURRENCE AS 1.
170 REMAINDER = NUMERATOR- TERM(O)'DENOMINATORREMAINDER

(REMAINDER) = 1
180 REM WHEN WE'VE SEEN A REMAINDER BEFORE, NEW.REMAINDER$

WILL BE SET TO 'NO.'
190 NEWREMAINDER$ = "YES"
200 WHILE NEWREMAINDER$= "YES"
210 REM 'DIGIT' KEEPS TRACK OF THE DECIMAL PLACE OF THE TERM.
220 DIGIT = DIGIT + 1
230 DIVIDEND= 10'REMAINDER
240 TERM(DIGIT) = INT(DIVIDEND/DENOMINATOR)
250 REMAINDER = DIVIDEND - TERM(DIGIT)'DENOMINATOR

(continued)
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denominator d of a repeating decimal.
the decimal lid will repeat in, at most.
d-l places.

Our next question is which denom
inators have cycles of length d-I and
which have shorter cycles Sorry. there
is no concise answer to this question.
This is one opportunity for some per
sonal exploration with the program in
listing 1 (available for downloading
from BYTEnet Listings: call (617) 861
9774 before November I and (617)
861-9764 thereafter).

The program works in a manner
analogous to what we did with the
fraction 1/13 in table 1. In general.
since the repeating cycle will exceed
the precision of our computer, some
extended precision is required. In our
program. the digits of the decimal ex
pansion are stored in the array TERM.
one at a time as they are determined.
The remainder is tested after each
division to see if it equals one we have
had before. To do this. we use a flag
array REMAINDER, where the sub
script of the array element corre
sponds to the remainder and the con
tents of the array element correspond
to the first occurrence of that re
mainder. In table 1. remainder I was
used to calculate the first digit. There
fore. REMAINDER(1) will be set equal
to I. Remainder 10 was used to cal
culate the second term. so RE
MAINDER(10) = 2. etc. When the re
mainder finally equals one we have
had before. as indicated by the rele
vant REMAINDER element being
nonzero. the contents of the TERM
array are printed out and the begin
ning of the cycle (the term denoted
by the contents of REMAINDER (RE
MAINDER)) is marked.

The size of the denominator you
can handle is limited by the available
memory. If you're feeling ambitious.
you can use the information pre
sented on delay length for late re
peaters to eliminate the REMAINDER
array. thereby nearly doubling the
available memory. If. in addition, you
print out each term as it is calculated
rather than storing it in an array. you
can deal with denominators as large
as precision or time will allow.

(continued)
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Now you can simplify personal computer management decisions.

Future Directions makes it Future Directions In 250 pages of easy- comprehensive loose-leaf Special Introductory
easier for personal com- provides answers. to-read charts, tables, and report covering current Offer.
puter managers and buyers It's a management decision text, Future Directions issues and technology To make Future Directions
to make corporate com- tool that answers the com- presents a wealth of trends in the computer even more affordable, we're
puter strategy decisions. puter automation questions research data you need for industry. Updates on new offering a special introduc-

Future Directions is a you have today and sound business decisions. product strategies and tory price of $449. To sub-
new loose-leaf information addresses the issues you You can use the charts to technologies are sent every scribe to Future Directions
service that provides may not have begun to support your decisions in other month. Each subscrip- at the low introductory
managers and buyers with consider. Future Directions management presentations. tion also includes a monthly price, call a Marketing
critical information on com- examines personal com- And a comprehensive index newsletter providing Future Representative at
puter industry issues and puter compatibility and helps you find the informa- Computing's authoritative 214 437-2400. Or send
trends. And it's published by brings you up-to-date on tion you need quickly. opinions on new products the cou pon today.
the premier information current and future technol- Future Directions and a barometer of indus-
source in the personal ogy trends. You'll use Future saves money. try activity based on our
computer industry, Future Directions to: It eliminates costly surveys of computer FUI1RE .I'J~Computing. o simplify product mistakes in personal com- dealers and personal com-

COMPUIING r!n ~selections puter product selection. It puter users. INClORPORA1B)
o discover how to take provides strategies to

advantage of new incorporate your current
technology computer systems into new o Enter my subscription to Future Sales Support

o keep on top of the latest technology trends such as Directions at the introductory price Future Computing Incorporated

trends and issues local area networks and of $449. 8111 LBJ Freeway
Dallas, Texas 75251

o investigate purchasing multiuser systems. Future o Please send more information
alternatives. Directions also helps you to about Future Directions. Please allow 6-8 weeks for delivery.

Future Directions select products that fit your
saves time. company's specific automa-

Name

It's a ready resource that tion needs. Title

provides objective informa- Future Directions
tion on personal computer is affordable. Company

automation alternatives, At $495 per year, you can't Address
without overwhelming you afford not to subscribe to
with lengthy product Future Directions. Each City/State/Zip

evaluations. subscription includes a Phone ( BY1185
Inquiry 402



Inquiry 109

Inquiry 330

can be "bisected" into 076 and 923.
and the two halves add up to "999."
That is. in any even-digit cycle of
prime denominators, the two halves
are 9-conjugates of each other. If we
know the first half of a cycle. we can
immediately find the second half-just
perform a "subtract from 9" for each
digit of the first half. But first we must
know when we've reached the middle
of the cycle, and we must know in ad
vance that the cycle has an even
number of digits. Any suggestions?
With composite denominators. this
bisection mayor may not apply. For
example. the cycle of composite de
nominator 407 discussed in point 2
is even but does not bisect into two
9-conjugates.
• If the denominator is a power of a
prime. yet another pattern emerges.
For example, 117 has a 6-digit cycle:

(continued)

DECIMAL CYCLES

400 IF EXACT$< > "YES" THEN PRINT "_";
410 REM NOW PRINT THE CYCLIC PART.
420 FOR 1= REMAINDER(REMAINDER) TO DIGIT
430 PRINT USING "#";TERM(I);
440 NEXT I
450 REM PRINT THE CYCLE LENGTH.
460 IF EXACT$< >"YES" THEN PRINT " ... "PRINT . PRINT "THE CYCLE

LENGTH IS";DIGIT-REMAINDER(REMAINDER) + 1
470 REM IF THE DECIMAL DOES NOT REPEAT, SAY SO.
480 IF EXACT$ = "YES" THEN PRINT:PRINTPRINT "THIS IS A NON REPEATING

DECIMAL."
490 END

260 REM IF THE DECIMAL TERMINATES, SET THE 'EXACT$' FLAG AND
PREPARE THE 'REMAINDER' ARRAY TO TERMINATE THE LOOP AT
LINE 290

270 IF REMAINDER = 0 THEN EXACT$ = "YES"REMAINDER(REMAINDER)
=DIGIT

280 REM IF THIS IS A NEW REMAINDER, STORE THE TERM IT'S
ASSOCIATED WITH IN THE APPROPRIATE 'REMAINDER' ARRAY
LOCATION. OTHERWISE, WE'VE COMPLETED ONE TRIP AROUND
THE CYCLE AND CLOSE THE WHILEIWEND LOOP

290 IF REMAINDER(REMAINDER) = 0 THEN REMAINDER(REMAINDER) =
DIGIT + 1 ELSE NEWREMAINDER$ = "NO"

300 WEND
310 REM PRINT RESULTS
320 PRINT NUMERATOR;"I";DENOMINATOR;" = ";
330 REM FIRST, THE WHOLE-NUMBER PART.
340 PRINT TERM(O);". ";
350 REM THEN THE PART BEFORE THE CYCLE, SUPPRESSING LEADING

BLANKS.
360 FOR 1=1 TO REMAINDER(REMAINDER)-1
370 PRINT USING "#";TERM(I);
380 NEXT I
390 REM IF THE DECIMAL CYCLES, MARK THE BEGINNING OF CYCLE WITH

Here are some well-known proper
ties of repeating decimals:

• While 1/97 has a 96-digit cycle and
1/1861 has an I 860-digit cycle. some
large denominators have remarkably
short cycles: 4649 has a 7-digit cycle:
513,329 has an II-digit cycle: and
265.371.653 has a mere 13-digit cycle
• Since 1/1\ has a 2-digit cycle and
1137 has a 3-digit cycle. it is not sur
prising that their product. 1/407. has
a 6-digit cycle (0002457) But while
117 has a 6-digit cycle and 1/101 has
a 4-digit cycle. their product. 11707.
does not have a 24-digit cycle but a
12-digit cycle It seems that the length
of the product's cycle is the least com
mon multiple of the two cycle lengths,
but I have not seen a proof of this.
• If a prime-number denominator's
cycle has an even number of digits,
such as 1/13 = 0.076923, the cyc!r.

100+

5.8gea
5.9gea

$3.05 ea.
$2.05 ea

5 .92ea
51.02 ea
$3.15ea.

SSt DD
Soft

3.5/ SS
Micro

In Stock - Immediate Shipment.
Mastercard, VISA, Check or Money Order.

Add $300 shipping charges per each 100 or part.
Add $250 additional for C.O. O. shipments.

N.J residents add 60/0 sales tax

DS / DD
Soft
High Density
(IBM - AT)

BITTNER

3£
ELECTRONICS

899 SOUTH COAST HIGHWAY
LAGUNA BEACH, CA 92651
(714) 497-6200
CALL NOW FOR FREE CATALOG

CODE ACTIVATED· PORTER connects one computer to
multiple peripherals A soltware code selects the peripheral
Parallel or Serial 4 channels - $295 8 channels· $395
Buffer option 64K· $100 256K • $250

REMOTE - TElEPATH connects multiple computers 10
multIple peripherals A selector al each computer or terminal
chooses up to 4 peripherals and dIsplays busy status
44 • $495 48· $795 selector - $39
===tp... ;e_ ...... _ ===

ROSE ELECTRONICS (713) 933-7673
P.o. BOX 742571 Me & VISA Accepted

HOUSTON, TX 77274 Ouler Inquiriel In¥lled
CALL US FOR ALL YOUR INTERFACE NEED.S_...

Data Exchange
Dept. B, p.o. Box 993
178 Route 206 South

Somerville, N.J. 08876

(201) 874-5050

~1 ROSE DATA SWITCHES
.. ELECTRONICS SHARE computers, pnnters,

.........-:1 any parallel or senal device
ELIMINATE cable swapping
INEXPENSIVE way to network
COMPATIBLE with
all computers
Businesses, Schools. Homes

WE ALSO OFFER
Data Bullers. Line Drivers,
Modems, Prolocol Converters.
Parallel • Serial Converters,
Cables. Computers. Pnnters,
Disk On\les. and more

AUTOMA TIC - CARETAKER is ideal lor a business or
school to sharea pnnter or modem among many computers
Operation 1$ fully automatic with no software requIred
Parallel or Senal 4 channels - $295 8 channels· $395

MANUAL· HAAOSWITCH IS operated with the flip of a
SWitch 22 and 24 models allow SImultaneous commun
Ication

SeMI 12 $99 14 $159 2.2· $189 24 $279
Parallel 12 - $79 14 $139 22· $119 24 $199

64K-128K-256K
DRAMS
80287-8.80287-3

8087-3.8087-2
8087-1

51/rr @BASF14 FLEXYDISKS
10-90
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GE introduces GEnie.
Yourlowcostwayto get on-line,

and staythere:
"'"

Imagine having access to quality
personal computing SIGs, software,
CB simulation, E-Mail and games
at 1200 baud. But paying only a 300
baud rate.

Here's GEnitn
GEnie stands for the General

Electric Network for Information
;Exchange. It's a part of General
Electric Information Services - the
world's largest commercial tele
processing network. And now the
power of GEnie is available to the
home computer user.

The High Speed GEnie.
GEnie can take you to new highs

in speed and keep you there. Because
our non-prime time rate for 300 or

1200 baud is only $5.00* an hour.
That's up to 60% less than you're
paying now.

So when you're wrapped up in a
computer group, or heavily into
serious conversation, you can keep
your eyes on the screen, not on the
clock. (More good news: no minimum
monthly charges, the sign up fee
is just $18.00 and new subscribers
get three free hours until December
31,1985.)

What wishes Can GEnie grant?
GEnie has most everything.

Including LiveWire™CB simulator,
RoundTable'MSIGs, bulletin boards,
GE Mail:Mclassic games like Castle
Quest™and BlackDragon:Mconference
rooms, newsletters and more.

Sign up from your keyboard:
1-800-638-8369.

Just have your VISA, MasterCard
or checking account number ready.
Set your modem for half duplex, 300
or 1200 baud. Upon connection enter
HHH then press RETURN. At the
U#=prompt enter VJM11953, GEnie
and press RETURN. (For additional
information or assistance call
1-800-638-9636, ext. 21.)

Then get on-line with GEnie.
And stay longer, for less.

•
" INFORMATION
~ SERVICES
General Electric Information Services Company. U.S.A.

'Rate applies to 300 or 1200 baud. Mon.·Fri .. 6PM to BAM local time.all day Sat.. Sun. and nafl holidays. Subject to service availability.
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FiXT/B PLUS for
IBM AT, XT, PC and compatibles

fiXTIB PLUS give, you the utility of a bootable
hard disk while preserving the performance of

your Bernoulli BOI.
You cln ha". it all
with fiXT/B PLUS!

Golden Bow Systems

$95-$110 t,·,·Add$J lorshippingl , 3368 Secood A".. SuileF
fIand'ng ,I A SanOiego, CA92103

~:'::: :::""''' odd. (619) 298-9349

its square, 1/49. has a 42-digit cycle:
and its cube, 1/343, has a 294-digit
cycle. The pattern becomes clear
when we note that 42=7x6 and
294=7 2 x6. Similarly, I1II has a 2-digit
cycle: its square, 1/121. has a 22-digit
cycle(22=llx2):itscube, 1/1331. has
a 242-digit cycle (242 = I J2 x 2): and its
fourth power. 1/14641. has a 2662
digit cycle (2662 = 11 3 x 2) In general.
if the denominator is a power of a
prime. p". and lip has a k-digit cycle.

lip" will have p"-I xk digits in its cycle.
Unfortunately, there are exceptions to
this rule: 113 and 119 have a I-digit
cycle, and 1/487 has a 486-digit cycle,
as does its square, 1/237169. These
are the only primes less than 1000
with this property

At this point. it seems reasonable
to stop. catch our breath. and ask
what good all this may be. I do have

(continued)

Table 2: By "stacking" tne Fibonacci sequence, beginning witn 0.01 and
moving one place to tne rignt eacn time. tnen adding tne numbers up, we get tne
fraction 1/89. Tne decimal representation of 1/89 nas a 44-digit cycle. only part
of wnicn is reproduced in tne table.

Inquiry 168

Inquiry 222

0.01
1

2
3

5
8
13

21
34

55
89
144
233,

377
610

0.011235955056 . = 1/89

Thble 3a: Tne algebraic metnod of converting repeating decimals to tne
corresponding fraction, demonstrated for o.m.

Table 3b: Tne metnod of table 3a applied to tne late-repeating decimal
0.1327. Notice tnat you will generally nave to multiply tne numerator and
denominator by some power of 10 to clear tne decimal in tne numerator before
reducing tne fraction

Connects via RS-232. Built-in BASIC.
Stand alone capability. Expandable.
Battery Option. Basic system: 16 ch.
12 bit A/D, 2 ch. D/A, 32 bit Digital I/O.
Expansion boards available. Direct
Bus units for many computers.

SPECIALISTS IN PORTABLE APPLICATIONS

(201) 299-1615
P.O. Box 246. Morris Plains, NJ 07950

ELEXOR
Inquiry 147

1. Let x = the repeating decimal
2 Multiply 1. by 1000 (this time)
3. Subtract 1. from 2.
4. Solve for x and reduce

1. Let x = the late repeater
2 Multiply 1. by 100 (this time)
3 Subtract 1. from 2.
4. Solve for x and reduce

x = 0.123123123
1000 x = 123.123123123.
999 x = 123

x = 123/999 = 41/333

x = 0132727
100 x = 13.272727
99 x = 1314

x = 13.14/99 = 1314/9900 = 73/550



1-800-231-9842
WESTERN REGIONAL ORDERS

• Low Low Prices
• No Surcharge for MasterCard

and VISA

- COMPUTERS 
IBM ENHANCED AT . . .. 5355
IBM ENTRY LEVEL AT .. 3298
IBM PC, 1 DSDD DR,

256K lSOI
IBM PC, 2 DSDD DR,

256K 1616
IBM PC, NO DRIVES,

64K 1293
IBM PC, 2 HALF/HYTES,

256K 1631
IBM XT, IDSDD

DRIlOMB,256K ..... 3355
IBM XT, IDSDD DRI TANDON

HD, 256K . . . . . . . . . .. 2491
COMPAQ, 2 DSDD,

256K 2153

COMPAQ PORTABLE 286
MODEL 2 5292

COMPAQ DESK PRO
MODEL 3 3304

COMPAQ DESKPRO
MODEL 2 2156

-MONITORS-
AMDEK 300G 116
AMDEK 300A . . . . . . . . . .. 132
AMDEK 310A 140
AMDEK 600 RGB

COLOR 409
AMDEK 710 SUPER

HI RES COLOR 447
IBM COLOR 616
IBM MONOCHROME 235
PRINCETON MAX-12 E .. 162
PRINCETON HX-12 RGB

COLOR 446
PRINCETON SR-12 575
PRINCETON HX-12E

COLOR 510
QUADRAM

AMBERCHROME ..... ISO

QUADRAM
QUADCHROME II . . . .. 426

- DISPLAY CARDS
STB SUPER HI RES 400 . 402
HERCULES COLOR. . . .. 145
IBM MONOCHROME. . .. 215
IBM COLOR. . . . . . . . .. .. 226
EVEREX GRAPHICS

EDGE 328
GENOA SPECTRUM 289
TECMAR GRAPHICS

MASTER 459
PARADISE MODULAR

GRAPHICS 261

'-BOARDS-
AST SIX PACK PLUS,

64K 223
AST MEGAPLUS, 64K 281
AST MP-2, 64K 228
AST ADVANTAGE, 128K , 384
AST VO PLUS 122
JRAM-2 . . . . . . . . . . . . . . .. 169
QUADRAM QUADBOARD

e5K 186
QUADSPRINT 418
TECMAR CAPTAIN, 0K .. 162
TECMAR FIRST MATE,

0K 200
TECMAR WAVE XT, 64K . 187
TECMAR JR CAPTAIN,

128K , ,. 295

- MODEMS-
HAYES 2400 627
HAYES 300 . . . . . . .. 138
HAYES 300/1200 , 407
HAYES 1200B wi

SOFTWARE 380
HAYES 1200B 351
VEN-TEL HALF CARD 374
VEN-TEL 300/1200

INTERNAL . . . . . . . . . . . 341
AST REACH HALF CARD

1200 362

-PRINTERS 
OKIDATA 83A, WIDE

CARRIAGE 545
OKIDATA 84p, WIDE

CARRIAGE 660
OKIDATA 92P 392
OKIDATA 93p, WIDE

CARRIAGE 597
OKIDATA 2410P .. . . . .. 1782
OKIDATA 182 , 215
OKIDATA 192 363
OKIDATA 182S 259
OKIDATA 184 . . . . . . . . .. 660
EPSON FX-80,

TRACTOR 371
EPSON LX-80 248
EPSON FX-185, WIDE

CARRIAGE 517
EPSON FX-I00, WIDE

CARRIAGE 531
EPSON JX-80 COLOR

PRINTER 531
EPSON LQ-1500

PARALLEL 1002
NEe 2050 . . . . . . . . . . . . . . 682
NEC 3550 . . . . . . . . . . . .. 1045
NEC 8850 . . . . . . . . . . . .. 1458
JUKI 6100 362
JUKI 6300 . . . .. . . . . . . . . . 695

- ACCESSORIES 
OKIDATA 82/92

TRACTOR., 44
NEC BI-DIRECTIONAL

TRACTOR 151
NEC CUT SHEET GUIDE . 63
JUKI 6100 BI-DIRECTIONAL

TRACTOR 105
JUKI 6300 BI-DIRECTIONAL

TRACTOR 124
MEMORY, 64K CHIPS , 8
MEMORY, 256K CHIPS 39
PRINTER CABLE 10
MICROFAZER BUFFER,8K 131

is a registered Trademark of International BUSIness
Machines. Prices subject to change. We accept all
major credit cards, money orders, and pe~ssmal

checks 2% surcharge for shipping, handling ~n~

COD shipments and purchase orders $100 minimum.
Returns are Subject to a 15% restocking fee. All sales final.

IN FLORIDA CALL 813-493-2736
IN NEVADA CALL 702-Sn-39SS

Gall for non-advertised and lower current pric~s. IBM

~OM?l11CM
MAMr

1901 S. TAMIAMI TRAIL, VENICE, FL 33595

2820 W. CHARLESTON, LAS VEGAS, NV 89102
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a few suggestions. First. a decimal
with a long cycle. like 1/1861. may be
a convenient source of pseudo
random numbers. One word of cau
tion-if you use this approach. re
member that the first few digits will
always be Os. Therefore. don't use the
first few terms as part of the random
sequence.

Second. particular repeating deci
mals have some interesting and
potentially useful properties. For ex
ample. \/89 has a 44-digit cycle that
can be formed by "stacking" the
numbers in the Fibonacci sequence.
as shown in table 2. The question
arises: Since we know that the
decimal "encodes" the Fibonacci
terms. and since we also know the
values of as many of the digits in the
decimal as we want. can we exploit
this information to retrieve the nth
term of the Fibonacci sequence with
out actually expanding the sequence?

DECIMAL CYCLES

(Notice that the expansion begins
with the zeroth term of the sequence.
so that the 440th to 442nd digits of
the decimal expansion are 0.1.1. This
is not the same numbering system we
used for the terms in our program.
where the first 0 was called the first
term.) This question has considerable
generality. Repeating decimals can
always be viewed as encoding some
infinite series in a similar manner.

As you explore these possibilities.
you may find it useful to be able to
reconstruct the fraction from the
repeating decimal. 1have not written
a program to do this. but the algo
rithm is quite simple. Here are the
steps. using the repeating decimal
0.123 as an example (see table 3a).
First. let x equal the repeating
decimal. Next. multiply both sides of
the equation by 10 to the length-of
the-cycle power (in the example. the
cycle length is 3. so multiply both

sides of the equation by 103
• or 1000).

Subtract the first equation from the
second. thus clearing the repeating
part of the decimal. The denominator
of the possibly unreduced fraction will
be the coefficient of x. and the
numerator will be the value on the
right-hand side. All that remains to be
done is to reduce the fraction by
eliminating common factors of each.
By the way. this algorithm works for
late repeaters as well. although you
may have to multiply the numerator
and denominator by some power of
10 to clear decimal values before
reduction (see table 3b)

1hope that you are already eager
to explore the realm of repeating
decimals on your own so that you can
discover many of the fascinating pat
terns. One exciting side trip is examin
ing repeating decimals in bases other
than 10. 1look forward to hearing of
your findings. _

CALL FOR LOW PRICES
80ARDS: AST. Amdek. Cardco. Hercules. Microtek.

Microsoft. Orange Micro. Paradise. Persyst, Ouadram. STB.
Tecmar. Videx

COMPUTERS: Altos. Apple. Compaq, IBM. Televideo, Wyse, Zenith
DISK DRIVES: Alloy. NEC. Amdek. AST. Rodime. Corvus, Gamma.

IOMEGA. Maynard. Microsci. Mitsubishi. Alpha Omega. Priam.
Dubie. Rana. Control Data. Seagate. Tallgrass. Tandon. Teac

MODEMS: AST, AT&T. Anchor. Hayes. Microcom. Novation. Pro
metheus, Dubie, Racal-Vadic. Transend, US Robotics, Ven-Tel

MONITORS: Amdek, NEC. Panasonic. Princeton. Duadram. Dubie.
Samsung, Tatung, Taxan. Televideo. Wyse. Zenith

PRINTERS: Abati, Amdek, Anadex. CIE. Citizen. C. Itoh, Data Pro
ducts. Diablo. Epson. Juki. NEC. Okidata. Panasonic. Duadram.
Dume. Silver-Reed. Star-Micronics. Talley. Toshiba

TERMINALS: Adds. Alloy. Altos, Ampex. CIE. C. Itoh. Digital.
Hazeltine. Liberty, Dume. Televideo, Visual. Wyse. Zenith

OTHER: Cables. Chips. Digitizers. Diskettes, Joysticks, Keyboards.
Mouse. Power Supplies. Plotters. Power Surge Protectors. Sheet
Feeders. Software. Stands, Switch Boxes. Tractors

SUPER SPECIALS
New Zenith ZF158-21 Computer ..
Televideo 955 Terminal. . . .
Mitsubishi 20M Hard Drive SUbsystem.
AST Six Pac Plus.
US Robotics Courier 2400 Modem ..
Amdek Color 500 Monitor.
Panasonic KXP1091 Printer.
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$1549
. $ 449
$ 569

. .... $ 215
$ 429

. ... $ 283
. $ 235

Inquiry 77

THE IMPERSONATOR:
FLEXIBILITY IN

(O_U liONS.

The most adaptable asynchronous com-
munications tool and terminal emulator writ-
ten. Built-in communications language allows you to modify the
emulations provided or custom design your own. For IBM
PC/PC-XT, PC-AT and compatibles. Pre-configured emu
lations for: ADM-3A, VT52 & VT100, IBM 3101 (Model 10&
20), Hazeltine Esprit, Televideo 912 & 950, Teletype, Dasher D
210 Features: XMODEM protocol, captures and transmits
files, 60 help screens, 9600 Baud wlo data fi. _
loss and easy to use. ~ Dlrect'dld

FOR MORE INFORMAnON
CALL 1800 443 8080

Also available at participating ComputerLands.

Direct Aid PO. Box 4420 Boulder, CO 80306 (303) 442-8080

Inquiry 128



Inquiry 179

The time is now an
is Hayes Microcomp~
At1an~a or San Frapcikc
emerging su er high te

He~~ at Hayes we've k:I
supponed ~ engineeri~
ment free of conso:amts.
promoted an atmosphert
courages each individuaI1s
ability to make a contri~ ,
to see a project through fr
concept to completion.

For those among you wqo
to achieve, perhaps it's tUn
take a good hard look at
There's a future in it.

• VLSIlDsp DEVELOPMENT
ENGINEERS

• HARDWARElSOFTWA$
ENGINEERS

• SOFTWARE PROGRAMM
& ANALYSTS

• MANUFACTURINGITEST
• PRODUCT DEVELOP~B

ENGINEERS
• QUALITY/RELIABILITY EN

Interested, qualified candi
should forward a confidential
to: HAYES MICROCOMPUTER
PRODUCTS. INC., Dept. 92-272 P.O.
Box IOS20), Atlanta, GA 303 . An
Equal Opportunity Employer. /F.



Introducing The B

ADVANCED TECHNOLOGY COMPUTER BT/AT

HIGH RESOLUTION
COLOR MONITORS
HR31200
HR31 350 (Enhanced)

.3lmm Dot Pitch.
14" Diagonal Screen.
Black Matrix Picture Tube
Plugs Into IBM Color/Graphics or
Compatible Adapter Card.
Resolution (640 x 200).
Enhanced (640 x 350).
Tilt/Swivel Base.

20 Megabyte Capacity.
Boot From The Hard Disk--No
Software Patches or Drivers.
Runs All The Popular Software
Designed For The XT.
High Reliability and Durability-
Specially Plated Drives.
Includes ldir "Visual Shell" and
Xydex Software, Bezels.

PC HARD DISK
SUBSYSTEMS
BT20 (Internal)
BT20E (External)

HIGH RESOLUTION
MONOCHROME MONITORS
HR 39 (Green)
HR 134 (Amber)

Plugs Into The IBM Monochrome
or Compatible Adapter.
720 x 350 Resolution.
12" Diagonal Screen.
Super Crisp Text Capability.
High Resolution TTL.
Tilt/Swivel Base.

Solid State Capacitive
Key Switches.
3-Position Height Adjustment.
Keys In Standard Type
writer Positions.
Seperate Cursor Control
and Numeric Keypads.
Easy-To-Read Key Legends
LED Indicators For All Lock Keys.

Monochrome Graphics
Adapter (720 x 348).

Monochrome Monitor (Green).
Tilt/Swivel Monitor Base.
IBM PC AT Hardware and

Software Compatiblity.
GW-BASIC and MS-DOS 3.1.

PC KEYBOARD
BT5151
AT KEYBOARD
BT5161

It·

:1

1IIIIIIIIIIImllillDlijlllWi

44 Mb Hard Disk Drive.
640K Internal RAM.
8 I/O Expansion Slots.
1.2 Mb Floppy Disk Drive.
2 Asynch Serial
Communication Ports.
2 Parallel Printer Ports.

BACKUP POWER SOURCE
AT800
xnoo
SB200

Battery Powered Up To
30 Minutes.
Surge Suppression!
Noise Filtering.
Brownout Protection.
800, 300, 200 Watt Models.

MONOCHROME CARD
HR720
COLOR CARD
HR640

Complete IBM Compatibility.
High Resolution Graphics
Capabilities.
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r/lnte~. tor Series

EXTERNAL MODEM
BT212A/I200E

Auto-dial, Auto-Answer.
300/1200 Baud Operation.
Runs All Hayes Compatible Soft
ware Like Crosstalk, Relay,
Smartcom II, and Sidekick.
RS-232C Compatible.
Snap Hatch For Switch Access.
Eight Status Indicator Lamps.
External Volume Control Knob.

PC MULTIFUNCTION CARD
BT6Plus

Add 64K To 384K.
Parallel Printer Port.
Serial Communications Port.
OockiCalendar.
BTPak Software--BTDrive
(Electronic Disk Emulation) and
BTSpool (print Spooling)
Optional Game Port

SPOOUNG TAPE BACKUP
BT/SPIOE

10 Megabyte Capacity Reels.
Backs Up 20 Megs In 30 Min.
File By File Recovery.
Uses Standard 1I4"Tape Reels.

INTERNAL MODEM
PC212A/I200

Auto-dial, Auto-Answer.
300/1200 Baud Operation.
Runs All Hayes Compatible Soft
ware Like Crosstalk, Relay,
Smartcom II, and Sidekick.
Two Phone Jacks.
Includes PC-TALK III Software,
Modular Phone Cord.

AT MULTIFUNCTION CARD
AT4X4Plus

Add 128K To 4 Mb.
Double Split Memory Addressing.
1 To 4 Serial Ports.
Parallel Printer Port.
Optional Game Port.

CARTIUDGETAPEBACKUP
BT60Streamer

60 Megabyte Capacity.
Backs Up 20 Megs In 12 Min.
Image Backup Capability.
File By File Recovery.
Uses 1I4"Data Cartridge.

AT ENHANCEMENT KIT-I
BT44 (44 Megabyte)
BT70 (70 Megabyte)

Combined With The
AT4X4Plus-5l2K.
No Other Chips Needed.
Runs All The Popular Software
Designed For The AT.
High Reliability and Durability.
Faster Access Time
Than AT--3O msec.

Inquiry 428

Peripherals designed to enhance systems and sales. Basic
Time products are the latest technology and highest quality
available today, at prices that will make you competitive. We
only sell to VARs, VADs and integrators--end users, contact
your dealer for more information.

3350 Scott Blvd., Bldg. 52
Santa Clara, California 95054

Inside California Outside California
(800) 841-2474 (800) 323-8437

caslc
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We wrote
the books

on C... j
Eco-C88 L (1) C86 (1) MS (1) MW (1)

sieve 12 11 13 11 12

fib 43 58 46 109 -
deref 14 13 - 10 11
matrix 22 29 27 28 29

Ecosoft's Eco-C88 C Compiler. $49.95

This has to be one of the best values on the market today. Eco-C88 has all
operators and data types (except bit fields), has 8087 support, and comes with
one of the most complete libraries available - over 180 functions including
functions for color and memory files. The compiler produces fast, efficient
code (as shown in the table) at one-tenth the cost of other compilers.

You also get a UNIX-like cc with "mini-make" that makes the compiler a
snap to use. For a limited time, you will also get the Eco-C88 editor(described I. Com puler Language, Feb. 1985. p. 79. Reproduced with permission.
below) free of charge. Works with all IBM PC's and MSOOS machines. ,;;;

The C Programmer's Library
(Purdum, Leslie, Stegemoller, Que Corp.). $20.00

This best seller is an intermediate text designed to teach
you how to write functions in a generalized fashion. The
book contains many useful library additions, including a
complete ISAM file handler, plus sections on several
advanced C topics.

The C Programming Guide (Purdum, Que Corp.). $20.00

This best seller walks you through the C language in an
easy-to-read manner. All aspects of the language are
covered with plenty of examples. Many of the error
messages issued by the Eco-C88 compiler have page
numbers that reference this book making the compiler and
book perfect for the beginning C programmer.

p§;
The employees at Ecosoft think everyone should
explore what C has to offer. To further that goal, the
books listed at right were written by the employees at
Ecosoft to get you up and going as quickly as possible
and to expand your understanding of C. Over 100,000
readers have placed two of the books on the best sellers
list.

•

- Th:;'CO;;;'IT :i1y::: pr:ucts- 1 The C Self-Study Guide (Purdum, Que Corp.). $17.00

ORDER FORM This new book is designed for the individual that is
I 0 C Compiler $49.95 1 learning C on their own. The book is filled with questions-

o Programming Guide $20.00 answers and many examples about C and illustrates many

I I of the tips, traps, and techniques in C that may take years
o Self-Study Guide $17.00 to learn otherwise. Although written to complement the
o Programmer's Library $20.00 I Guide, it can be used with any introductory C text.

I 0 Program Editor $29.95 _

I Total' (I nd. res. add 5% tax) I
'Please add $4.00 for shipping. .

I Payment: VISA MC AE Check I
Credit card expir. date _

I Card # ------------1
Name _

I Address I CEO Program Editor. $29.95

City. state You're gonna love CEO (pronounced "said"). It was written specifically for
I Zip Phone I use with the Eco-C88 compiler. (CEO creates a programming environment

-------. similar to that ofTurbo Pascal.) You create the source file with CEO, compile
Ecosoft, Inc. -

~ I
the program and, if there are any errors, CEO automatically reloads the sourceI 6413 N. College Ave. ~ file and places the cursor on the offending section of code. CEO also has

Indianapolis, IN46220~;' windows for editing multiple files, macro capability, and is configurable to

L(3;';'\~)f;~\~~~4E~'~'l;' ~~'~~)~~:~~Il() 1';'~~~~(~H~"\;~~~n J suit your needs. CEO is fast and has many features found only in editors
_ - _ _ _ _ - costing up to ten times as much. Perfect for use with Eco-C88.

r

444 BY T E • NOVEMBER 1985 Inquiry 144



Comparing Fu;itsus

B·Y·T·E J-A·P·A·N

The Fujitsu FM~16{3

and an update on

the NEC PC~9801M2

BY WILLIAM M. RAIKE

William M. Raike. who has a PhD.
in applied mathematics from North

western University, has taught opera
tions research and computer science

in Austin, Texas. and Monterey.
California. He holds a patent on a

voice scrambler and was formerly an
officer of Cryptext Corporation in

the United States. In 1980. he
went to Japan looking for 64 K-bit

RAMs. He has been there ever since
as a technical translator and a
software developer. He can be

contacted c/o BYTE. POB 372.
Hancock. NH 03449.

I did it. I bought myself a new computer!
I took delivery on my new Fujitsu
FM-16(3 the Friday before last and was

using it for daily production the next day.
You'll recall that J was enthusiastic when I
got my Fujitsu FM-IIBS (see January BYTE,
page 429). Well. I'm even more enthusiastic
about the FM-16(3.

One of the more reassuring th.ings about
the FM-16(3 is that nearly every piece of
software I own and ran on myoid Fujitsu
runs perfectly (and a lot faster) on the
FM-16(3. The FM-16(3's floppy-disk format is
identical to that of the older computer, and
its main processor, an 80186, is totally soft
ware-compatible with the 8088-2 in the
FM-ll BS. The CP/M-86 Level 4 operating
system on the new machine is practically
identical to the Level 3 that was supplied
with the FM-ll BS. The only differences be
tween the two machines seem to be a few
extensions to the FBIOS (Fujitsu basic input/
output system) to provide access to the
calendar/clock, timer, interrupt. and hard
disk features. And the CP/M-86 error mes
sages in this version are displayed in
Japanese instead of English.

QUIRKS
But there are always quirks. One had to do
with the FM-16(3's cursor. Just as in my
FM-II BS, the FM-16(3 "wakes up" with an
underline cursor after the power comes on.
I happen to prefer a blinking block cursor
it's a lot easier to see. It was easy to change
the cursor style on the FM-II BS; to reset the
cursor attributes, it was only necessary to
TYPE a file (I called it CURSOR.SYS) con
taining a 4-byte sequence of control char
acters. To do that automatically, I added the
line TYPE CURSOR.SYS to the AUTO
EXEC.SUB file that gets run immediately
after power-up. The same trick and the
same file worked fine on the FM-16(3; the
only problem was that every time a pro
gram ended and returned control to the
operating system. the system displayed the
prompt (A» and then proceeded to reset

itself to an underline cursor!
After an hour or two of frustration and an

noyance, I decided to do something It
turned out that many critical parts of the
operating system were contained in a disk
file named CPM.SYS. Using my debugger.
I searched through that file to try to locate
the 4-byte sequence that set up the under
line cursor. Success' Changing one byte of
that sequence gave me the block cursor J
wanted.

Another of the FM-16(3's qUirks has to do
with Fujitsu's documentation, not the hard
ware or software itself. Japanese products
have been known for the poor quality of
their documentation, which is often vague,
poorly written, and incomplete. In this case,
the key word is "incomplete." For example,
even though the FM-16(3 contains over 6000
Japanese characters in kanji ROM (read-only
memory). and the CP/M-86 operating sys
tem supports Japanese-language input and
output through Digital Research's Foreign
Language System Extension called FSX-86,
the manuals contain little valuable informa
tion, other than terse descriptions of cer
tain features of Fujitsu's FBASIC dialect. The
manuals do tell you how to use these fea
tures from application programs, how to
issue operating-system calls to get Japanese
characters from the keyboard, and so on.
But the net result of the documentation is
to reduce vast areas of the operating system
to "undocumented features."

The situation is similar regarding graphics:
Digital Research's Graphics System Exten
sion (GSX-86) is supplied, but there is ab
solutely no information regarding its capa
bilities or how to use it. For a machine with
such powerful graphics and Japanese-lan
guage features, Fujitsu's cavalier approach
to documentation is disappointing.

GRAPHICS CAPABILITIES
Besides the 80186 main processor. running
at 8 MHz, this machine, like the FM-IIBS,
has an MBL68B09 coprocessor to manage

(continued)
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UPDATE ON THE

NEC PC~9801M2

the keyboard, screen, and other pe
ripheral chores. But for some reason,
the FM-16iJ manages to update the
screen much faster.

The difference is obvious when you
are using a screen editor. I don't per
sonally have very much to do with
graphics, but a graphics demon
stration program comes with the com
puter. This machine has several
custom LSI (large-scale integration)
chips for speeding up graphics pro
cessing, and the result is, almost
literally, blindingly fast. The quality is
excellent. too; the resolution is 640
dots horizontally by 400 dots vertical
ly. And, in addition to the 512 K bytes
of standard memory, you get 192 K
bytes of graphics video RAM (ran
dom-access read/write memory).

To let you exploit at least some of
the graphics abilities of the FM-16iJ,
Fujitsu includes a program called iJ
Paint. Written in BASIC. it lets you use
a mouse (a mouse interface is stan
dard) to draw pictures, set up various
fonts, etc. It's similar to the MacPaint
program written for the Macintosh
pull-down menus and aIL I didn't buy

A reader from Osaka pointed out a
couple of errors in my descrip

tion of NECs popular PC-9801 M2 in
the May BYTE Japan (page 355) I said
that all 256K bytes of standard RAM
(up from 128K bytes in the earlier
PC-9801 F2 machine) were on the main
board. I was wrong: a 128K-byte
memory board is installed at the fac
tory in one of the PC-9801M2's expan
sion slots. For owners who don't want
to use up scarce expansion slots for
memory boards, there are 512 K-byte
memory boards available from several
manufacturers I can't say for certain.
but it's highly likely that they will also
work in NECs APC III sold in the u.s.

I've remarked several times that the
maximum of 640K bytes of memory
that the PC-9801 series allows really
isn't enough if you want to use 512 K
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a mouse, but Fujitsu includes a dem
onstration program that shows some
of iJ-Paint's features.

THE HARD-DISK MODEL
The FM-16iJ comes in three versions:
the FD, SD, and HD models. The most
common is the FD version, which in
cludes two built-in I-megabyte 5Y4
inch floppy-disk drives. Main memory
is expandable to a full megabyte, and
kanji-character support is excellent
both the jlS No. I and NO.2 standard
character sets are supported from
ROM, giving a total of over 6800 char
acters in addition to the full alphanu
meric and kana character sets. This
version sells for just under $1700. The
SD is a stripped-down version with
less Japanese-language capability. less
memory, and less expandability; it
sells for about $300 less than the FD
modeL I bought the HD model. which
has a thin 5Y4-inch 10-megabyte hard
disk drive that replaces the topmost
floppy-disk drive. The hard-disk inter
face occupies one of the four expan
sion slots but also leaves open the
possibility of directly connecting an

bytes as a RAM disk. Well. there are
several ways around this limitation. A
Japanese technical magazine recently
carried an article describing user
installed device drivers running under
the MS-DOS operating system, and it
gave an interesting example: It showed
how to write and install a device driver
that lets you use the 192 K bytes of
graphics video RAM included in the
NEC machine as an additional RAM
disk. In another approach, the same
Osaka reader recently sent me infor
mation on some commercial RAM-disk
software from Megasoft Inc. that ac
complishes the same thing and more.
Using boards from another Japanese
vendor. it can manage up to 15 banks
of 512 K bytes each under Ms.-DOS, giv
ing a maximum of 7.5 megabytes of
RAM-disk space.

additional external hard-disk drive.
This is my first personal computer

with a hard disk, but after only 10
days or so, I wonder how I ever
managed without it. When I want to
power up the computer. I don't have
to look through boxes of disks to find
and insert the appropriate ones-I just
turn on the machine. Fujitsu supplies
a utility program that lets you con
figure the FM-16iJ to boot up from the
hard disk if there's no floppy disk in
the machine or if there's a floppy disk
that doesn't contain the operating-sys
tem tracks. Another easy-to-use utili
ty lets you "partition" the hard disk
into several (up to seven) subdisks.

I decided to partition my hard disk
into five disks and assign them to
logical drives A through E. Drive A is
a 2-megabyte partition that contains
all my system utilities, word processor,
editor. debugger. etc. Drive B is an
other 2-megabyte disk that contains
language processors, software-devel
opment tools, and the like. Drives C.
D, and E are archive disks, with re
spective capacities of 3, 2, and I
megabyte. I may change this organi
zation in the future, but it seems to
group my files conveniently according
to function while keeping the total
number of files on any single disk
(and the size of the directory) down
to a manageable leveL It also makes
it fairly painless to back up files onto
floppy disks at regular intervals, since
most of the files in drives A and B will
change only rarely.

The floppy-disk drive is assigned to
drive F. while the RAM disk, or
memory disk, is drive M. This com
puter comes with 512 K bytes of RAM,
and until my 512 K-byte expansion
board arrives next month, I've got
256K bytes allocated to the RAM disk.
That's not as much as I want for pro
gram development. but on the
FM-16iJ my compiler runs just about
as fast using the hard disk as it did
from the RAM disk on the FM-ll BS.

BENCHMARKING REMARKS
Just for fun, 1 ran some impromptu
benchmarks on the old FM-IIBS.
Using my trusty stopwatch as a timer

(continued)



WOULD YOU BUY
A PAC
FROM

R
TEL?

~)CLARITV
~ SOFTWARE®

A Div. of EXPANSION PGMS INT'L, Inc
PO BOX 839 • Chesterland, OH 44026 • USA

(216)729-1132

There aren't very many who'd stake their
lives on a toy-store pacemaker. Luckily, we
won't have to worry about their rancid cells
polluting mankind's gene pool very long any
how. Such brain-damaged geeks tend to die
young.

If you've recently spent money on artificial
intelligence software, you might be wishing a
few programmers had croaked before writing
that blithering swill they named AI and pal
med off onto you. What they call an
"inference engine" is nothing more than an
IF-THEN decision tree that can't even do a
very good job of arithmetic:"

We're Clarity Software, and we're introduc
ing a product that can take a massive amount
of text from any machine-readable source, and
mathematically distill thought processes for
query and analysis. This process, as dis
tinguished from expert systems, is referred to
as natural-language intelligence.

In this ad, we're going to explain to you
why you'd be crazy not to have our package in
your portfolio of data-manipulation assets.

DERIVE THE DNA/RNA OF ANY
WRITER'S THOUGHT PROCESSES.

LOGIC LINE-I was the result of the inter
action between a couple of cyberneticists and
a physicist, with combined experience in
high-performance learning and pattern-recog
nition programming. The physicist was
responsible for one of the first DNNRNA
tracking systems (the RNA-oj-thought asser
tion is more than just an advertising creation).
We are not your ordinary bunch of yahoos.

Imagine having the collected thoughts of
Voltaire online. If you were interested in view
ing Voltaire's thoughts on "job security;' you
would enter that term in the search menu.

Now you're thinking: "Nuts! These yahoos
are trying to sell me something my sup
posedly toy text editor can do with a search
command. Right?"

Wrong, pussycat. Your inference process
was a little quick on the trigger. Never, in any
of Voltaire's writing, was there ever the phrase
"job security~'

"Ok;' you reply. "You have a dictionary of
synonyms, eh?" Wrong again. LOGIC
L1NE-l has no dictionary. Interesting?

Essentially, LOGIC LINE-I uses a series of
mathematical transformations on text, the out-

IBM/PC-based LOGIC LINE-l ™ artificial intelligence software is
so advanced, that competitive products are toys by comparison.

TRUE AI! CLONE THE
GREAT MINDS ON YOUR PC.

Did Bacon write Shakespeare? Did Albert
Einstein have anything relevant to say on the
subject of "generation gap?" How many con
gressmen consistently contradict themselves
in the Congressional Record?

The uses of LOGIC LINE-I are limited
only by the availability of textbases, and by
your imagination.

Do you dare send a student to college with
out LOGIC LINE-I and a PC? Would YOU
care to compete in business with someone
else who has this leading-edge, decision-sup
port software?

Einstein should write your papers on rela
tivity. Alfred North Whitehead should write
your papers on philosophy. And Shakespeare
should write your love letters.

*The only other package out there wonhy of the label "andlelal Intelligence" IS from Teknowledge In PaJo Alto, and we don't compete With them. They build "expert systems:' whlle our emphasiS IS on "natural
language" systems. We mention them in passing. because they're one of the few "good guys:' Copyright © 1985 by Clarity Software. LOGIC LINE· I TOO is a trademark of Clarity Software. and requires a 128K IBM PC
with a' leas' one diskette drive and runs under MS/DOS 2.1 and up. IBM'" IBM Corp. MATIEL'" MatteI. We hope lhe swell people at Mattei can 'ake a joke. Advcnising & PR by TRBA. 408/258-2708.
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An 80286 board
will be available
for the FM.. 16/3

this autumn.
(meaning that the measurements
were accurate only to within ~ sec
ond or so). I measured the average
time it took to copy files among the
various disk drives on each of the
machines as well as the time needed
to compile my communications pro
gram (written in C) and the time Word
Star took to move from the beginning
to the end of a medium-size text file.
Since the floppy-disk drive on the
FM-16{3 is identical to the ones on the
FM-I1BS, the measurements gave me
a rough idea of the increased speed
of the 80186 processor and also of
the speed advantage of the hard disk.

For the file-copy measurements, I
used a text file 28K bytes long and
copied it (using the CP/M-86 PIP utili
ty) from both the floppy disk and from
the hard disk into the RAM disk. On
the FM-ll BS, it took 602 seconds to
copy the file from floppy disk to the
RAM disk. On the new computer. that
time was 4.34 seconds. It took only
2AO seconds to copy the same file
from the hard disk to the RAM disk.
So, for this kind of common task, the
hard disk gives me approximately
double the speed of a floppy-disk

BYTE JAPAN

drive, the 80186 processor is about 25
percent faster than the 8088-2 (both
running at 8 MHz), and the new com
puter is about 2 V2 times faster than
the old one. I ran several other pro
grams on both machines using the
floppy disk in both cases; all the tests
seemed to confirm these rough speed
ratios.

For the same 28K-byte text file, I
measured how long WordStar took to
move from the beginning to the end
of the file. In all cases, the WordStar
program itself resided in the RAM
disk. On my older machine, it took
10.86 seconds. On the FM-16{3, that
time went down to 7 seconds when
the text file was located on the flop
py disk and to only 3.89 seconds
when it was on the hard disk. When
I use a word processor, I find that this
task, along with saving the current
text on the disk, occurs frequently, so
the difference in speed is noticeable
in everyday use.

Finally. I measured the time it took
for the Digital Research C compiler to
compile my communications pro
gram. On the FM-IIBS, I had 512K
bytes available for the RAM disk,
while I was limited to 256K bytes in
the FM-I6{3. That was enough for the
compiler files but not enough for the
linker and standard library files, so the
times I got are for compilation only
and don't include linkage editing.
With all the files located in the RAM
disk, including the source file and the
object (output) file, the old computer
took 45.24 seconds to compile the

AUTUMN SALE

program. The FM-16{3 managed it in
21.3 seconds, less than half the time,
which indicates that the difference
between the speeds of the 8088-2
and 80186 processor is much greater
than 25 percent for a central-pro
cessor-intensive task like this one. By
comparison, with all files on the hard
disk instead of the RAM disk, the
FM-16{3 performed the compilation in
only 42.3 seconds-even faster than
the old computer working out of the
RAM disk. All in all. I expect to save
a lot of time using the new computer.
And it's just as quiet as the old one.

Even though I had no trouble ra
tioni3lizing the purchase on the basis
of speed and convenience, one of my
major reasons for buying the FM-16{3
was that an 80286 board will be avail
able for it this autumn, along with
ASCII-Microsoft's XENIX enhance
ment of UNIX. I hope that this will
give me a UNIX machine without my
having to abandon all my existing ap
plications software; I think UNIX is go
ing to be the operating system of the
future here in Japan for computers at
all levels-from microcomputers all
the way to mainframes.

The best news is that. after a 25 per
cent discount (not hard to find). I paid
only about 52250 for the machine.

COMING UP
Next month, I'm off to 'Taiwan to
report on the Computex '85 com
puter show. I also plan to explore the
issue of software piracy in that
country. _

LAP Portable Computer.
The Ultra® Osborne® 3. RUNS: Lotus® dBase® MS-Dos® V2 .11.

2 X360 DSDD Drives. 80 x 16 LCD Screen. 512K RAM $ 995
Full Movement Keyboard, Optional. 25 x 80 Monitor Driver ($150.00)

Osborne® Vixen $995.00. Printer 100 c.p.s. $199.00

Call "COMPUTERS"-212-732-2258
PUBLIC DOMAIN SOFTWARE COPYING CO. 33 Gold Street, New York, NY 10038

Brief Catalogue & sample Disk (2 sided) $12. MS Dos CP/M C-64 Apple II.
Major Charge Cards. Call us about rentals, TelexlTwix and bulk disks.
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Storethis in
your memory:
buy two packs
of Xerox Floppy
Diskettes
andgetone
pack free.

It's true. When you buy two packs ofour new 31h"
micro diskettes or selected 51,4" diskettes, you'll receive
an additional pack absolutely free.* It's our way of intro
ducing you to our superior new floppies.

'fry them out on your IBM-PC, PC-AT, Macintosh,
Compaq, AT&'T, IT'T, Olivetti, HP or on our own PC's
and word processors. You'll see how superior they are,
both in quality and performance. And they're packed in a
durable library case as well.

To get your free diskettes (or for more information)
simply call ]-800-822-2200 Dept 20 and order any ofthe
items specified below:

o l1R66003: 51,4" double-sided/double density disk
ettes (10 per pack) for your ruM-PC or IBM
compatible PC

o 8R2467: 51,4" high density
diskettes (10 per pack) for your~~~~~
IBM-AT

o 8R2466: 3th" single-sided micro diskettes
(5 per pack) for your Apple Macintosh

This offer ends December 31, 1985 and is limited to
five free packs per customer.

So remember, call 1-800-822-2200 Dept 20 and order
your free diskettes today. That's a pretty memorable offer!

'Your free pack will be of comparable or lesser value than the two you purchase.
XEROX® isa trademark of XEROX CORPORATION.

For more information from Xerox, Circle 393 on the Reader Service card.

XEROX
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Conducted hI} Steve Ciarcia

C·E·L·L·A·R F·E·E·D·B·A·C·K

GLITCHES?
Dear Steve,

In regard to "Understanding Linear
Power Supplies" (January BYTE, page 98),
specifically the uppermost section of
figure I on page 100, have you invented
a new basic circuit for getting DC from AC
without a rectifier? Or could it be that a
diode got left out of the drawing?

Also, figure 3 on page 101 might have
been clearer if the sine wave on the out
put side of the transformer had been
shown with a smaller amplitude. Better
yet. the primary side could have been
shown with much greater amplitude than
it was.

ELBERT S. MALONEY

Pompano Beach. FL

Thanks for the feedback. That diode
must be one of the new micro-micro
units! As you correctly observe, a diode
is needed between the transformer and
the load resistor in the top leg of that
circuit.

Figure 3 is an illustration of the trans
former-rectifier-capacitor filter relation
ship. As such, it could be a step-down,
step-up, or one-to-one transformer.
Granted. these days we usually use step
down transformer.s, but only a few year.s
ago you would have expected the output
voltage to be larger. It is not usual prac
tice to make the waveform symbols pro
portional to the relative voltages but
rather to label the input and output lines
with the correct voltages. -Steve

READING FOR POWER
Dear Steve,

Thanks for your article on power sup
plies in the January BYTE. I have a great
deal of interest in the subject. In fact. I
would like to try reaching an expert level
in power supplies. Could you please
recommend additional reading?

MIKE HELF

Seal Beach. CA

Several interesting books on power
supplies have been published. Regulated
Power Supplies, 3rd edition, by Irving M.
Gottlieb discusses linear and switching
power supplies and the operation and ar
chitecture of solid-state regulator.s, You

can obtain a copy of this book from

Priority One Electronics
916/ Deering Ave.
Chatsworth. CA 913/1-5887
(800) 423-5922

Another book that provides a good
source of information on three-terminal
regulator.s is Voltage Regulator Hand
book, published by National Semicon
ductor. It offer.s extended-use applica
tions for three-terminal regulator.s and
discusses power-transformer and filter
specifications. You can obtain a copy of
this book from one of the following:

Digi-Key Corporation
Highway 32 South
POB 677
Thief River Falls, MN 56701
(800) 346-5144

National Semiconductor Corporation
2900 Semiconductor Dr.
Santa Clara, CA 95051
(408) 72/-5000

-Steve

DESPERATELY SEEKING SWITCH
Dear Steve,

In "Understanding Linear Power Sup
plies" in the January BYTE, you mention
using a thermostatic switch to control a
fan that would supply additional cooling
when the heatsink temperature rises
above 130°F.

I have tried several electronics supply
stores in my area, but none of them seem
to have or understand what I am looking
for. If you could give me the part number
for this switch. or for an equivalent device
that operates at 90°F, I would greatly ap
preciate it.

PAUL W. SMITH

Muncie, IN

Thermostatic switches used to control
cooling fans in power supplies are similar
to the ones used to control common
household floor or attic fans. They are
usually a simple bimetallic strip that
bends as the ambient temperature in
creases until a preset temperature is met
and a switch is closed or opened.

You can obtain a switch of this type
from

John j. Meshna Jr. Inc.
POB 62
East Lynn, MA 0/904
(617) 595-2275

The Meshna part number for the nor
mally open thermostat is SP-94C: the
part number for the normally closed
thermostat is SP-94D. Call the company
for further information on the availabili
ty of these devices,

Also, check with an appliance outlet
that sells floor or attic fans.-Steve

SCHEMATIC QUERIES
Dear Steve,

I enjoyed reading "Build the Power I/O
System" (December 1984, page 105). and
I have a couple of questions about the
schematics. Performing a logical AND
operation with the zero-voltage switch and
the port output is a super idea, but will
the output of the zero-crossing detector
really drive all those 74 38s? You indicate
eight of them in figure 19 on page 112.

DAVID KLINGENSMITH

Burnaby, British Columbia, Canada

Most TTL devices can drive several
similar devices. To determine the "fan
out" capability ofa particular device, you
have to do some calculations from the
specification sheets, Fir.st. divide the logic
ooutput current of the source device by
the logic 0 input current of the destina
tion device. Next. find the same ratio for
the currents that corresponds to a logic
/. The lower of these two ratios is the
number of inputs that the source device
can reliably drive. A typical ratio for most
TTL devices is 10. -Steve.

Over the years I have presented many dif
ferent projects in BYTE. I know many of you
have built them and are making use of them
in many ways.

I am interested in hearing from any of you
telling me what you've done with these projects
or how you may have been influenced by the
basic ideas. Write me at Circuit Cellar Feed
back, POB 582, Glastonbury, cr 06033,
and fill me in on your applications All/etters
and photographs become the property of Steve
Ciarcia and cannot be returned.
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MICROWAY'S 8087 RUNS 1-2-3™!

European Customers: Please call MicroWay in London at 01-223-7662.

For the IBM PC, PC XT, PC AT and Compatibles.

Micro
Way_® _
8087Support

8087 5mhz $109
Including DIAGNOSTICS and one-year warranty
For IBM PC and compatibles.

8087-3 5mhz $175
For the Tandy 1200.

8087-28mhz $175
For Wang, AT&T, DeskPro, NEC, Leading Edge.

80287-35mhz $199
For the IBM PC AT and Compaq DeskPro 286.

287TurbonI 8 mhz.... $395
With Reset Button and Diagnostics.

64K RAM Set... ... $8
256K RAM Set.... .. .. $29
256K CMOS RAM Set $39
128K RAM Set PCAT S150
AST AdvantageN

• . .••••.. $439
JRAM.2~ (~K) $169

JRAMN AT (~K)... . .. $229

JRAM.3N (128K) $275

MAYNARD ACCENT... . $225

FORTRAN, C and BASIC
Microsoft Fortran Version 3.3 _. .. . .. $229
IBM Professional Fortran 545
Ryan-McFarland Fortran. . . . . . . . . . .. . 399
FORLlB+ or STRINGS and THINGS 65
Lattice C or Microsoft C Version 3.0 . .. . 299
FLOAT87 . 150
IBM Basic Compiler Version 2.0 . . 445
Microsoft Quick Basic. . . . . . . 89
Summit BetterBASIC~.. . . . . 175
True Basic. . . . . . . . .. 105
MACRO ASSEMBLERS
IBM Assembler with Librarian V. 2.0 . .. . ... 155
Microsoft Assembler Version 3.01 .. 125
PASCAL and APL
Microsoft Pascal Version 3.3 __ 199
Borland Turbo with 8087 Support 85
STSC APL*PLUS/PC. . . . . ....•..... 450

STATGRAPHICS...............•..... 595
COSMOS Revelation.......•.........•..... 750
Phoenix Plink86. . . . . . . . . . . . 295
SPSS/PC . . . . . . . . . . . . . . . .. . . . . . . ... 595
FASTBREAK and NUMBER SMASHER are trademarks 01
MicroWay, Inc Lotus and '-2-3 are trademarks of lotus Deve"
opment Corp

FASTBREAK'M. . . MicroWay's
software turns on your 8087 during 1
2-3'· execution. Recalculations run up
to 36 times faster. When used with the
NUMBER SMASHER'· it can provide a
total increase in 1-2-3'· execution
speed of up to 79 to 1. FASTBREAK
provides you with the unique capability
for running other programs on top of 1
2-3. These programs can be written in
BASIC, PASCAL, Fortran or C and can
access the current values in your 1-2-3
worksheet. $79
FASTBREAK&
NUMBER SMASHER $1099

- ... -
• • •

• •

'Requires RTOS or iRMX-86. All Intel compiler names and
iRMX-B6 TM Intel Corp.

87BASIC/INLINEN

converts the output of
the IBM Basic Compiler into optimized 8087
inline code which executes up to seven times fas
ter than 87BASIC. Supports separately compiled
inline subroutines which are located in their own
segments and can contain up to 64K bytes of
code. This allows programs greater than 128K!
Requires the IBM Basic Compiler and Macro
Assembler. Includes 87BASIC $200

87BASICN

includes patches to the IBM Basic
Compiler and both runtime libraries for USER
TRANSPARENT 8087 support Provides super
fast performance for all numeric operations in
cluding trigonometrics, transcendentals, addition,
subtraction, multiplication, and division .... $150

87MACRO/DEBUG~ - contains all the
pieces needed for writing 8087/80287 assembly
code including 8087 macros, object libraries for
commonly used functions, including transcen
dentals, trigonometrics and conversions between
strings and real numbers. Our 87DEBUG com-
pletes the package $199

OBJ-ASMN

- a multipass object module
translator and disassembler. Produces assembly
language listings which include public symbols,
external symbols, and labels commented with
cross references. Ideal for patching object mod
ules for which source is not available ..... $200

RTOS . REAL nME OPERAnNG SYSTEM
RTOS is a mult~user, mult~tasking real time oper-.
ating system. It includes a configured version of
Inters iRMX-86, L1NK-86, LOC-86, L1B-86. OH-86,
and MicroWays 87DEBUG. Runs on the IBM-PC,
XT, PC-AT and COMPAQ $400

INTEL COMPlLERS1
FORTRAN-86 $750
PASCAL-86. . . . . . . . . . . . . . .. . $750
PUM-86 $500
ASM-86 $200

with 87BASIC/INLlNE, Intel Fortran, or
Microsoft Fortran. Software reviewers
consistently cite MicroWay software
as the best in the industry! Our cus
tomers frequently write to thank us for
recommending the correct software
and hardware to meet their specific
needs. They also thank us for our same
day shipping! In addition to our own
products which support the 8087 and
80287, we stock the largest supply of
specialized software available any
where. For information call us at

617-746-7341

SPEED UP YOUR AT
WITH 287TURBO· • 8mhz

M- PO Box 79lera Kingston Mass.

/IVa'" 02364 USA7 (617) 746-7341

NUMBERSMASHER~The Worlds Fast
est Accelerator Card for the IBM PC, XT, and Com
patibles! Includes an 8086 and 8087 pair tested
to 10mhz, and 512K bytes of high speed ram.
Compatible with all software, operatinQ systems
and hardware! Your program speed is Increased
by a factor of 2.5 to 4.0. Floating point programs
run up to 2.8 times faster on the PC than on an
80287 equipped PC AT $1049

MATRIXPAK~manages a MEGABYTE!
Written in assembly language, our runtime pac
kage accurately manipulates large matrices at
very fast speeds. Includes matrix inversion and
the solution of simultaneous linear equations.
Callable from MS Forlran 3.3, 87MACRO, and
87BASIC/INLlNE each $150

87FFT~ Written in assembly language, per
forms Forward and Inverse FFTs on real and com
plex arrays which occupy up to 512K bytes of
RAM. Also does convolutions, auto correlations,
hamming, complex vector multiplication, and c0m
plex to radial conversions. Callable from MS For
tran, 87MACRO, C, TURBO PASCAL or
87BASIC/INLINE $200

87FFT·2~ performs tw~dimensional FFTs.
Ideal for image processing. Requires 87FFT $1 00

GRAPHICS PACKAGES
Grafmatic for Fortran or Pascal. $125
Plotmatic for Grafmatic. $125
MultiHalo (one language) $189

DFixerN

- Eliminates the AT hard disk pro
blem! A disk which thoroughly checks PC or AT
hard disks for bad sectors and updates the MS
DOS file allocation table accordingly $149

EPSILON~ - our favorite in-house editor lets
you simultaneously edit up to 11 source files and
concurrently run a compiler or linker. A real
timesaver! $185

MicroWay is the world's leading retail
er of 8087s and high performance PC
upgrades. We stock a complete selec
tion of 8087s that run at 5 and 8mhz. All
of ourcoprocessors are shipped with a
diagnostic disk and the best warranty
in the business - one year! We also
offer daughterboards for socketless
computers such as the NEC PC and
PCjr, and a board which increases the
clock speed of the 80287 from 4 to 8
mhz. Our NUMBER SMASHER~ in
c1udes512Kram.ltwili run the IBM PC
at clock speeds up to 10mhz and
achieves a throughput of.1 megaflops
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WHAT'S NEW

WHAT'S NEW

SYSTEMS

Low-Cost 1\vo-Drive
System from Apricot

T he Apricot F2 micro
computer is an MS-DOS

machine based on a
4.67-MHz Intel 8086 It
comes with 512 K bytes of
RAM and two 3V2-inch half
~eight 720K-byte disk drives.
The keyboard' has a full
QWERTY layout. a numeric

keypad, and programmable
function keys. The standard
keyboard and trackball/
mouse input device interface
to the main system with in
frared transmitters. A
monitor is not included. The
complete system weighs
13 V2 pounds and. although
not designed as a portable.
has an optional carrying
bag. The F2 has a footprint

of 16.5 by 8 7 inches.
The F2 comes with the

GEM Collection-GEM Write.
GEM Paint. and GEM Desk
top-as well as GW-BASIC.
an asynchronous file-transfer
utility. an asynchronous
communications package. an
IBM PC emulator. and
Apricot's MS-DOS system
software (which includes the
GSX graphics layer).

Inside the F2 are two pro
prietary expansion slots: on
the back are a Centronics
and an RS-232C port. An
IBM 3278 emulation card is
available as an option.

The F2 costs $1495. Con
tact Apricot Inc.. 47173
Benicia St, Fremont. CA
94537-5117. (415) 659-8500
Inquiry 624.

PERIPHERALS

Heatn's 10-4801 EPROM programmer kit.

Dual Disk Drive
for Commodore

T he Clone dual disk
drive from HBH Sales

lets Commodore 64 users
format. copy. and verify a
5~-inch single-sided single
density disk in less than 2
minutes. Its 6K-byte buffer
memory and microprocessor
let the computer continue
working while the drive is
operating.

The Clone has a total
capacity of 340K bytes. It is
compatible with most Com
modore 64 software and in
cludes a utility program for
converting incompatible pro
grams to a compatible
format.

Suggested retail price for
the Clone is $499. Contact
HBH Sales Co., 225 West
Main. Collinsville. IL 62234,
(800) 448-5819: in Illinois.
(618) 344-7912.
Inquiry 625.

Heath EPROM
Programmer Kit

H eath's 10-4801 EPROM
programmer kit can be

used on 2500 and 2700
series EPROMs and other
compatible devices up to
16K bytes that use a single
power supply. The 10-4801
performs 10 functions. some
of which require user-wired
personality modules for dif
ferent EPROM configura-

tions. These modules are
supplied with the kit.

This programmer lets you
load an EPROM with data
stored in its RAM and verify
the transfer You can also
load data from an existing
EPROM into the program
mer's RAM. The 10-4801 can
emulate ROM in an external
device when connected by
an appropriately wired
cable.

You can transmit and
receive data between the
EPROM programmer and a
computer through an
RS-232C port. The port
allows transfer of data in an
Intel hexadecimal format at
a rate of 9600 bps. The
keypad lets you select any
memory address to examine.

delete. change. or enter
data.

The 10-4801 has a 2K-byte
by 8-bit system ROM and
2K-byte by 8-bit system
RAM that you can expand
to 16K bytes. Six LEOs in
dicate function selections
and six seven-segment LEOs
display addresses. data. and
prompts.

The 10-4801 kit sells for
$349.95. Contact Heath Co..
Benton Harbor MI 49022.
(616) 982-3210.
Inquiry 626.

Series 1500 Graphics
Display Terminals

C leveland Codonics'
series 1500 Graphics

Display 1erminals provide a
Tektronix 40 I0/40 14 graphics
display. Alphanumeric dis-

play features include a
14-inch amber or green
screen with 24 rows by 80
or 132 columns. You can
select anyone of four scroll
ing speeds.

Other features include a
tilt-and-swivel screen. a
detached keyboard with 16
programmable function keys.
block-mode transmission.
data-transmission speeds up
to 38,400 bps. and a printer
port.

The model 1575 Graphics
Display Terminal costs
$2395 and is compatible
with the DEC VT-I02: the
model 1550 costs $2295
and is compatible with
ADM. TVI, ADDS. and
Hazeltine terminals. Contact
Cleveland Codonics Inc..
18001 Englewood Dr..
Cleveland. OH 44130. (216)
243-1198.
Inquiry 627.

Apple II Touch
Window

P ersonal Touch's Touch
Window is a four-in-one

touchscreen input device
for the Apple II series. You
mount Touch Window direct
lyon your monitor to con
vert any Apple II into a see
through touchscreen sys
tem. You can easily remove

(continued)



SOME FLOPPY DISKS
WILL GIVE YOU ABYTE
YOU'LL NEVER FORGET.

You'll find them lurking in stores wherever floppy disks are sold.
Those evil denizens of computer drives that are eagerly waiting to devour
your valuable information, bit by bit. What they can do to you and your busi
ness is too painful to print.

At TDK, we grimace at that thought. Which is why we took great
pains to develop an absolutely flawless disk. One that is made with such technical
superiority that it meets or exceeds the most rigid industry standards.

Whether you choose our 8-inch, 5.25-inch standard, 5.25-inch High Density or
3.5-inch No-Risk Disks, you'll be assured of consistent error-free performance,
through years of extended usage. And although you'll probably never need it, it's nice
to know that all our disks are covered by a lifetime replacement warranty.

It's also nice to know that our disks share both the technology and dedication
to quality that have made TDK the world's largest manufacturer of magnetic
media-including our higher-performance audio and video recording tapes. The
fact that millions of people rely on our products
is a true testament to our 50 year heritage in
the industry.

.So, the next time you enter the cluttered
jungle of floppy disks, don't pick up something
hazardous to your company's health. Avoid a
bad byte. Use the TDK No-Risk Disk.

@1985TOK Electronics Corp.

THE NO-RISK'"DISK.~TDK®
Inquiry 360 NOVEMBER 1985 • BY T E 455



WHAT'S NEW

Tattletale Model " from Onset Computer.

it for use as a graphics
tablet. input pad. or interac
tive book pad.

Included is the Master
Touch I disk. which contains
six touchscreen applica
tions TouchWriter I is a
word processor. Touch
Graphics is a picture/
graphics creator. Expense
Account Manager is a
spreadsheet application.
Bishop's Square is a puzzle.
Touch Checkers is a board
game. and Window Test is a
testing and recalibration
program.

Interactive Book I. also in
cluded with Touch Window.
has illustrated activities. You

Tattletale Data
Logger

O nset Computer Cor
poration's lattletale

Model " is a 3- by 5-inch
data logger. It has eight
channels of 8-bit A/D. in
cluding on-board tempera
ture and battery sensing. 14
I/O lines. a hardware UART
with RS-232C drivers. and a
224K-byte data capacity.
lattletale is designed to run
off a 9-volt battery.

This logger comes with an
RS-232C interface cable that
connects to an IBM PC or
compatible. Its prototyping
card allows signal condition
ing for the analog and
digital circuits.

lattletale runs a 32-bit in
teger BASIC with over 4100
variables plus data-logging
and math functions. Its
BASIC interpreter lets lat
tletale measure and store
the eight analog channels
up to 100 times per second.

The data logger supports
XMODEM protocol for data
transfer to a variety of com
puters. You can also use
BASIC commands to print
out formatted results.
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place lbuch Window over or
under the book's pages and
interact by touching the
page. The computer re
sponds with sound. anima
tion. calculations. clues.
scores. and instructions.

Touch Window sells for
$199.95. Contact Personal
lbuch Corp.. 4320 Stevens
Creek Blvd .. San Jose. CA
95129. (408) 246-8822.
Inquiry 628.

Desktop Scanners

C ompuScan's PCS 230
and PCS 240 scanners

read information into IBM

Pricing for lattletale is set
at $895. Contact Onset
Computer Corp.. 199 Main
St.. orth Falmouth. MA
02556. (617) 563-2267.
Inquiry 630.

Fiber-Optic Modem
for the IBM PC

I cs has announced the
FOCI fiber-optic modem.

This plug-in card for the IBM
PC features transmission

PCs and compatibles. The
PCS 230 page reader uses
advanced OCR technology
to enter text. The PCS 240
adds image scanning for
handling both text and
graphics.

The devices let you scan
documents and convert
them into a format compati
ble with IBM PC software
packages such as WordStar.
MultiMate. Word. and
Volkswriter. The PCS 230
and PCS 240 read and
recognize a standard page
in about 30 seconds. Fea
tures include fixed-pitch font
recognition and automatic
adjustment for right justifica-

rates up to 19.200 bps and
automatic detection of
signal loss due to a cable
break or failed LED.

The FOCI functions in the
same manner as a PC com
munications port. so you
can use standard software
to transfer data between
PCs or remote devices. The
modem supports full RTS/
as handshaking.

The FOCI plug-in card
costs $249. The FOCI-K kit.
available for $750. contains
two FOCI cards and 250
feet of terminated fiber-optic

tion. proportional spacing.
and special symbols.

The PCS 240 enters graph
ics in the form of bit
mapped images. Using the
software provided. you can
scan graphics up to full-page
size: display. store. and
manipulate the image: an
notate the image with com
ments or legends: and pro
duce composite text and
graphics documents.

Pricing for the PCS 230
and PCS 240 scanners starts
at $5695. Contact Compu
Scan Inc.. 81 1Wo Bridges
Rd .. Bldg 2. Fairfield. NI
07006. (201) 575-0500
Inquiry 629.

cable for connecting two
IBM PCs. Contact ICS Inc..
8601 Aero Dr.. San Diego.
CA 92123. (619) 279-0084.
Inquiry 631.

HyperDrive 20 for
the Macintosh

G eneral Computer Com
pany's HyperDrive 20 is

a 20-megabyte internal hard
disk drive for the Apple
Macintosh. As with the older
HyperDrive (a 10-megabyte
model). Apple Computer
has agreed that a Hyper
Drive 20 properly installed
by an authorized General
Computer dealer will not
void its 90-day warranty or
AppleCare coverage on the
Macintosh. General Com
puter offers a 90-day war
ranty on the HyperDrive. as
well as an extended Hyper
Care warranty that lasts up
to three years.

The HyperDrive 20 comes
with four disk-management
utility programs: Manager.
Security. Disk Backup. and

(continued)



Suggested Retail $1295.

• 24 Pin Printer
• 200 CPS Draft Mode
• Over 200 Typestyles
• Ultra-High Resolution

Graphics

• Four Times Faster than
the Average Daisy Wheel
at 67 CPS - Letter
Quality

New Low Prices On Options

DRAFT TO LEITER QUALITY
IN ONE AMAZING PRINTER

• WITH NLQ • IMAGE WRITER
• TRACTOR FEED COMPATIBLE Call For price

NEW' EPSON AP-80
for APPLE'S Macintosh - IIC - lie

Ouantity
pricing

Available
upon

Request

$459.
Suggested Retail $699.

$234.

$339.
Suggested Retail $299.

Suggested Retail $499.

standard Epson Code
TO Work With Most
popular Computers

FX-185 WITH NLQ

WIDE CARRIAGE
(REPLACES FX100+)

NEwt From EPSON FX-85
_ ~~N~$339. (REPLACES FX-80 +)

Suggested Retail $499.

PRINTERS

.160 CPS
• NLQ MODE • BK BUFFER
• SELECTYPE™ • 160 TYPESTYLES
• ONE YEAR WARRANTY

• 10 CPS • 1 YEAR WARRANTY

• 20 CPS • 110 COLUMN
• ALL-PURPOSE INTERFACE

EPSON-DX-20

EPSON-DX-10

&IE""!
~ DIABLO COMPATIBLE

r77/-;--;~D:..:.A..:.:.ISYWHEEL PRINTERS
·'/LiL//1

user-Friendly Prices

LX 90 Suggested $225 WITH TRACTOR
- Retail Price $329. • FEED

EPSON 50-2000

$1,459.
LETTERJET

HS-80 $319.

Special pricing For
DEALERS ..• VARS and other

Oualified Resellers

$266.

Suggested Relail $599.

Special Price

DAISYWHEEL PRINTER

ComRiter
CR-IIE

Suggesled $214
Retail Price $299. •

• SPEED - 100 characters per second

• QUALITY - Near leller quality mode

• EASE-Of-USE - Choose
popular typestyles from top
control panel with SelecTypeT

•

• VERSATILITY - Over 160 possible
typestyles - Mix text and graphics

....... ' on the same line
• WARRANTY - Epson's one year warranty

EPSON LX-SO

PIC Cable Interfaces Available For:
• IBM JR. & PC • ATARI • APPLE lie • GENERIC PARALLEL. COMMODORE

IAP3)

Oualified Corporate & Educational
Purchase Orders Accepted

1-BDD-562-2727
Or In Missouri call: 1-314-227-4371

t~ PRINTERS PLUS /910 Clayton Rd., #217, Ballwin, MO 63011 ['.']
SHIPPING AND HANDLING AT ADDITIONAL COST. (MC AND VISA AT NO ADDITIONAL CHARGEJ OFFER GOOD WHILE SUPPLY LASTS.

PRICES ARE IN EFFECT UNTIL DECEMBER 31, 1985. SOME ITEMS MAY NOT BE AVAILABLE ON PUBLICATION DATE.
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WHAT'S NEW

ADD-INS

The Model 1018 Multi-I/O Board tram Industrial Computer Designs.

Print Spooler. Manager can
divide the disk into 32 file
drawers (each shown as a
separate icon) and can
assign a password to each
drawer. Security can encrypt
files. Disk Backup offers
three ways to back up hard
disk data to floppies: full
backup (copies entire sec
tions of the disk). incremen
tal backup (copies all files
created or modified since
last backup). and individual
backup (copies specified
files) Print Spooler lets the
machine print while per
forming some other task.

Disk Backup and Print
Spooler will also be pro
vided free to HyperDrive
owners. A new 549 exten
sion of HyperCare
guarantees that all software
enhancements and new
HyperDrive software
packages will be mailed
directly to the user.

The HyperDrive 20 sells
for 52795. Starting
December 6. HyperDrive
owners can upgrade to the
20-megabyte capacity for
5895. Contact General Com
puter Co.. 215 First St,
Cambridge. MA 02142. (617)
492-5500
Inquiry 632.
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Model 1018 Multi-ItO
Board

I ndustrial Computer
Designs' Model 1018

Multi-I/O Board gives 96
parallel I/O channels to the
IBM PC and bus-compatible
microcomputers. The board
can address 12 individually
programmable 8-bit parallel
I/O ports. It has dual serial
ports with jumper-selectable
data rates and four 8-bit
parallel input channels.

The Model 1018 supports
full bus interrupts and incor
porates a crystal-controlled
clock for communications
timing. It connects to exter
nal devices via plug-on con
nectors with attached ribbon
cabling.

The Model 1018 Multi-l/O
board is available for 5495
Contact Industrial Computer
Designs Inc. 31264 La Baya
Dr.. Westlake Village. CA
91362. (818) 889-3179
Inquiry 633.

Color Graphics for
the Apple II Line

V ideo-7 has announced
three graphics and text

adapters for the Apple II
family. The two packages
from the Enhancer Series let
Apples work with IBM
compatible RGB monitors.

The Color Enhancer and the
Screen Enhancer are com
patible with all Apple II
software.

The Color Enhancer pro
vides 16 levels of color and
16 shades of gray on the
Apple lie and lie. You can
display 80-column text and
16-color graphics on the
same monitor.

The Screen Enhancer gives
16 shades of gray to the
monochrome monitor. The
lie model also adds 64K
bytes of internal memory
and 80-column text capa
bility. The Ilc model brings
"colors" to the monochrome
monitor through gray-scale
differentiation.

The third package. an
enhanced version of Dazzle
Draw from Broderbund Soft
ware Inc. comes bundled
with the Color Enhancer.
Dazzle Draw is a graphics
and illustration package for
the IIc and I28K-byte lie
line. It lets you create pic
tures. graphs. and charts in
16 colors and 30 patterns.

The Color Enhancer with
Dazzle Draw for the Apple
lie is 5179.95; the same
package for the IIc is

5129.95. The lie model of
the Screen Enhancer costs
5129.95; the Ilc version is
579.95. Contact Video-7 Inc..
550 Sycamore Dr.. Milpitas.
CA 95035. (408) 943-0101.
Inquiry 634.

IntroVoice IV for
the IBM PC XT

I ntroVoice IV from The
Voice Connection is an

IBM PC XT-compatible voice
recognition expansion card.
It features response to as
many as 500 user-defined
spoken words or phrases
with up to 1000 correspond
ing key replacements per
word or phrase. You can call
up to 32.000 words in sets
of 500 from the hard disk in
less than 5 seconds.

The system has recogni
tion accuracy of more than
98 percent for typical vo
cabularies and a response
time of less than 200 milli
seconds. It dynamically sub
tracts background noise for
optimum operation. You can
use IntroVoice IV in conjunc
tion with the keyboard. It
works with any MS-/PC-DOS
application program and has
multiuser capability.

Six microphone options.
including wireless. are avail
able with IntroVoice IV. The
system comes with utility
software for vocabulary
building. training. and
testing. It lets you adjust
speaking level. word-match
rejection threshold. and
word-boundary detection.
The system disk contains
several predesigned vocabu
laries for popular software.

With a hand-held micro
phone. IntroVoice IV costs
5895. Contact The Voice
Connection. Suite C. 17835
Skypark Circle. Irvine. CA
92714. (714) 261-2366
Inquiry 635.

(continued)



T"E C PRIMER, 2nd Ed.
by L. Hancock and M. KrIeger. 268 pp., 25 lIIus.,
softbound Packed with helpful examples, this new
edition of a classic best-seller explains the features of
the increasingly popUlar C language and shows you
how to read and write programs in C. New to this
fully updated edition: expanded coverage of struc
tures and patterns. $17.95

MacFONTS
by D. H. leserman. 128 pp., lIIus., softbound A
type specimen book for the Apple~ Macintosh N

fonts, this much-needed volume helps you deter
mine which fonts, type styles, sizes, and printing
options are best suited for a given document. It's a
must for anyone who wants to make the most of the
Mac's text presentation
abilities. $9.95 At your bookstore. Or use this handy coupon

to examine any - or all - for J 5 days with
out obligation.

JAZZ"': The Inside Track
by T. Berry. 256 pp., 75 lIIus., softbound A
worthy successor to Lotus' enormously successful 1
2-3 N

, Jazz matches the needs of business-oriented
PC users to the accessibility of the Apple Macintosh
user interface. This comprehensive book shows how
to get the most out of all five areas of Jazz: spread
sheeting, word processing, graphics, communica
tions, and data base management. $18.95

INSIDE THE IBM@ PC AT'"
by T.J. Byers. 288 pp., 60 lIIus., softbound Ex
ploring in depth the many features of IBM's exciting
new PC AT - the next step up toward office net
works with multi-user and file-sharing capabilities
this Byte Book delivers information that's essential
to all computing and business profes
sionals. $19.95

NEW from Byte BooksjMcGravv-Hill •••
Inexpensive, practical references to help you take full
advantage of today's hottest computer developmen~~__

--------------------~
PROGRAMMING WITH TURBO PASCAL'"
by D. Carroll. 256 pp., 40 lIIus., softbound (includes disk) An invaluable aid
to mastering Borland's Turbo Pascal, the most successful compiler in the micro
marketplace, this combined book/disk fills in the many blanks left by the Turbo
Pascal manual (the one weak point in the package) - and helps you take full
advantage of Turbo Pascal's outstanding performance and pricing. $34.95

INTRODUCING dBASE III'"
by L. Barnes. 288 pp., 60 lIIus., softbound Complete coverage of the features of
dBase III - to give you full mastery of its rich but complex command language. $18.95

SCIENTIFIC AND TECHNICAL TEXT PROCESSING USING
WORDSTAR@
A Guide for Beginning and Advanced Users
by c. P. McKeague. 160 pp., 69 lIIus., softbound How to take advantage of the
advanced formatting capabilities of today's most widely used microcomputer-based
word processing program - detailed guidance you simply won't find
elsewhere. $16.95

PROGRAMMING THE IBM@ PC USER INTERFACE
by H. K. Simpson. 288 pp., 197 lIIus., softbound Drawing upon disciplines from
cognitive psychology and human factors to computer science, this hands-on book
provides clear guidelines for designing and developing user-friendly software for the
IBM PC family. $14.95

McGraw-Hili Book Company
PO Box 400. Hightstown. NJ OB520

Please send the books checked for 15 days' free exami
nation. At the end of that time I will pay for 'those
books I keep. pius postage. handling. and local tax.
and return any unwanted books postpaid without fur
ther obligation.

SAV••ONU'
Remit in full with this order, plus local tax, and Mc
Graw-Hili pays all regular postage and handling costs.
Return books In 15 days for full refund if not completely
satisfied.

005064-3 0 BerfY' JAZZ: The Inside Track $IB.95.

009520-5 0 Byers INSIDE THE IBM PC AT 51995

025995·X 0 Hancock & Krieger: THE C PRIMER,
2nd Ed. 51795

037400-7 0 Leserman: MacFONTS $9.95

B5290B-5 0 Carroll PROGRAMMING WITH TUR
BO PASCAL Ibook/disk} 534.95

003777-9 0 Barnes: INTRODUCING dBASE III
s IB95

044391-2 0 McKeague: SCIENTIFIC AND TECHNI
CAL TEXT PROCESSING USING
WORDSTAR 516.95

057297-6 0 Simpson: PROGRAMMING THE IBM
PC USER INTERFACE $1495

037299-3 0 Lesser USING THE MICROSOFT BUSI
NESS BASIC COMPILER ON THE IBM
PC 51B95

o Bill my company o Bill me

USING THE MICROSOFT<!> BUSINESS BASIC COMPILER
ON THE IBM@ PC
by M. L. lesser. 256 pp., 25 lIIus., softbound A unique step-by-step guide to
program development and operating system interfacing for Microsoft's compiled BASIC
on the IBM PC machines. $18.95

Name _

Company _

Address _

City· -----'State .L7 ip _

Signature _

Offer good only in U.S.A-For prices overseas
or in Canada, write B. Mutinsky, 1221 Ave of
the Americas, NY, NY 10020 23-D240-100-3

~ L J
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WHAT'S NEW

SOFTWARE. IBM PC

Text Retriever Works
with Optical Disks

R eference Technology
has added to its Clasix

family with STA/F Text. a
text-retrieval program for
use with databases stored
on read-only optical disks.
The package lets you use an
IBM PC or compatible to
quickly search large text
databases on optical
devices. such as CD-ROM
systems.

STA/F Text provides im
mediate access to docu
ments of any size. in any
format and containing any
combination of textual infor
mation The system main
ains a detailed index and

knows the location of every
word in every document.

The program bases its
search upon indexes for
every word (excluding
predefined stop words) in
any document in the data
base. You can perform free
text or structured searches
and retrieve documents that
contain selected words.
phrases. or numbers. The
program uses a menu-driven
format

The software works in con
junction with another Clasix
package. STA/F File. de
signed to raise PC data
capacity to mainframe levels.
STA/F 1l:xt also works with
the Clasix DataDrive Series
2000 read-only optical-disk
drive (using the 12-inch
DataPlate) and the Data
Drive Series 500 CD-ROM
system (using the 12-cm
DataPlate). Other re
quirements are a PC or
compatible with at least
384K bytes of memory
(512 K bytes with a fixed disk
drive is recommended) and
PC-DOS 2.0 or later.

Distributed on a read-only
optical disk. STA/F Text costs
S395 (quantity discounts
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available). Contact Reference
Technology Inc. 1832 orth
55th St. Boulder. CO 80301.
1303) 449-4157
Inquiry 636.

Cost Modeling for
Semiconductor Parts

A trio of cost-modeling
and expert-system pack

ages from Fountain Hills
Software is designed to help
the user avoid paying ex
cessive prices for semicon
ductor and electronics parts.
You can then use this infor
mation for planning and
budgeting and for purchas
ing negotiations. The algo
rithms and equations used
in the calculations reported
ly are based on actual costs
of manufacturing and were
checked at semiconductor
vendors around the world.

The first program is called
Passport It's a cost/price
modeling package for stan
dard semiconductor parts
and sells for S145. The soft
ware provides detailed cost
data and suggested fair
market prices. You can
specify three levels of
testing and screening.

Fair-Cost is an expert
system cost/price program
for custom circuits. It sells
for S495. The package pro
vides the same information
as Passport plus details on
tooling and prototype costs
and market prices. Time
schedules and risk factors
are also provided. Displays
of total system cost compare
gate arrays. cell libraries.
and modular and full
custom approaches with the
circuit quantity required.

VLSI-Cost is similar to Fair
Cost but is specifically
designed to assist in plan
ning and budgeting for
custom military VLSI and
VHSIC circuits. The program
has three-dimensional and
multiparameter graphics for
instant display of minimum

program cost You can dis
play these graphics as a
function of any variable (for
example. the number of
units. size of facility. and so
forth). VLSI-Cost is available
on a lease basis and in
cludes continuous updating
and support services.

All three programs run on
the IBM PC and true com
patibles. Contact Fountain
Hills Software Inc.. Suite
1000. 6900 East Camelback
Rd. Scottsdale. AZ 85251.
(602) 945-0261
Inquiry 637.

Thai/English Word
Processor

D uangJan is a bilingual
word processor for

Thai and English text. It re
quires an IBM PC or com
patible with 128K bytes and
a color/graphics adapter. or
a Sanyo MBC-5 50/5 55 with
MS-DOS 2.0 or higher. An
Epson RX/FX or compatible
graphics printer is required
for output

Duang)an is S19.75 plus
S3.25 postage; the price in
cludes manuals in both Thai
and English For more infor
mation. contact Megachomp
Co.. 3524 Cottman Ave..
Philadelphia. PA 19149. (215)
331-2748 or 331-8138
Inquiry 638.

Programs for
Chemists

T he Chemist's Personal
Software Series from

Molecular Design Ltd. con
sists of a database manager.
a word processor. and com
munications software.

ChemBase (S3500) is a
database manager for com
pounds and reactions.

Cousin to MDL.:s mainframe
programs (MACCS. REACCS.
and DATACCS). ChemBase
gives you the capability to
create databases for storing
and retrieving molecules.
reactions. and associated
data. It consists of com
ponents. or editors. for
drawing molecules and
preparing structure or sub
structure search queries. for
creating forms used to
display a single molecule or
reaction and associated
data. for creating tables
used to display data for one
or more entries. and for
editing text

ChemText (S 1500) is a
graphics-based word pro
cessor with two main sets of
tools: one for composing
and formatting text and one
for preparing. sizing. and
positioning images within
the text Fonts provide math
symbols and Greek charac
ters. The Formula Editor is
for preparing multiline math
and chemical equations.

ChemThlk (SIOOO) links a
PC and a host computer
running MDL mainframe
software. The package is
designed to function as a
user-friendly front end. A
terminal emulator turns a PC
into a graphics terminal. In
conjunction with ChemBase.
you can use ChemThlk to
transfer portions of data
bases from the PC to the
mainframe and vice versa.

The series runs on the Pc.
XT. or AT with at least 512 K
bytes of memory. a color or
monochrome monitor. a
graphics card. a mouse. and
two floppy-disk drives (a
hard disk is recommended).
The three programs are
available collectively for
S5500 (a Spring 1986
release date is anticipated).
Contact Molecular Design
Ltd .. 2132 Farallon Dr.. San
Leandro. CA 94577. (415)
895-1313.
Inquiry 639.



WHAT'S NEW

Apple-to-Mac
Translator

A baton Technology's
Abaton Transform auto

matically regenerates Apple
II applications for use on
the Macintosh. This "trans
literation" product converts
programs, including screen
graphics, at the object-code
level regardless of the
original's source language.
The company says the pro
cess takes from 15 minutes
to 6 hours, depending on
the complexity of the appli
cation.

To port a program, you
first install the Abaton card
in the Apple II and link the
Apple with a 512 K-byte Mac.
After loading the target ap
plication into the Apple, you
begin executing it on the
Macintosh, continuing this
process until all the decision
points have been exercised.
Next. you perform a reset
using the Mac interrupt con
trol. At this point. a
compile-option menu ap
pears on the screen. Follow
ing compilation, the pro
gram is complete and ready
to run on any Mac.

Abaton Transform works
only with software that is
not copy-protected. Trans
lated programs can be
copied.

Besides the add-in card,
the package consists of a
5~-inch disk and a 3V2-inch
disk and sells for $1995.
Contact Abaton Technology
Corp.. 1526 Cloverfield Blvd..
Santa Monica, CA 90404,
(818) 905-9399
Inquiry 640.

DOS for Apple lis

F oscil FDOS is a disk
operating system for

Apple lie and Ilc machines.
It provides five extra tracks

for each disk made in its
format and gives the user
20K bytes of the upper 64K
bytes on a I28K-byte sys
tem.

The program comes with
user-friendly prompting, a
help function that lists the
most commonly used com
mands, and a BASIC inter
preter. FDOS works with
DOS 3.3 commands and has
a setup similar to that of
MS-DOS.

Suggested retail price of
FDOS is $29.95. For more
information, contact Foscil
Labs/Datacom Media, 406
East 73rd St.. New York, NY
10021
Inquiry 641.

Pascal Pop-up

R unning on the Apple II
line, 'Monitor doubles

as a pop-up program and a
system monitor for Apple
Pascal. It has capabilities
found in other convenience
programs as well as features
of the Apple II ROM
monitor.

'Monitor appears within
any Pascal program, or from
the operating system, at the
touch of a key. You invoke
its functions with English
commands as displayed in a
help list. You can keep a
notepad and enter notes as
keyboard macros. A f1oating
point calculator offers
power, square-root. trigo
nometric, log, and exponen
tiation operations. You can
enter numbers in hexadeci
mal or decimal form.

The software's disk-filer
functions include a directory
list and file load. save, and
purge operations. With the
editing capabilities, you can
recover lost or garbled data
and debug programs. The
package's miniassembler and
disassembler let you interac
tively assemble, disassemble,
and execute machine code.

'Monitor takes up 5K
bytes of RAM. It lists for
$49 and requires Apple
Pascal 1.1 or 12. For more
information, contact dogStar
Software. POB 302, Bloom
ington, IN 47402, (812)
333-5616.
Inquiry 642.

Animated Simulation

S tella is an animated
simulation program that

runs on the 512 K-byte
Macintosh and lets you
describe a model. view its
behavior, and test alternate
hypotheses. It provides an
environment that displays
the model as a set of inter
connected graphical ele
ments: the display changes
to reflect the current value
of the elements. If a model
doesn't mimic a known sys
tem behavior. you can
analyze the model's defi
ciencies.

The program can be used
to create business models,
simulate effects of various
factors, or explore subjects
as diverse as urban growth
and ecological change.

Stella is available for
5200 and comes with a
user's guide that includes
tutorials. Contact High
Performance Systems, POB
B1167, Hanover, NH 03755,
(603) 643-1228
Inquiry 643.

Structural Analysis
with Mac

M acFrame2D from
Design Source Soft

ware uses stiffness matrix
methods to analyze two
dimensional structural
frames. The program, in
tended to simplify input.

storage, and editing of
frame and loading data, has
a scope of 20 joints and 30
members.

With MacFrame2D, you
can verify frame geometry
using the screen plot with
numbered joints. Printed
output includes joint and
member input data, member
end forces and moments,
deflections, and reactions.

The package sells for $150
and comes with a manual
that contains examples. Con
tact Design Source Software,
POB 91219, Houston, TX
77291-1219, (713) 820-7026
Inquiry 644.

Duo for Recording,
Graphing Data

S tats Tool Kit. a Macin
tosh program geared

toward researchers, scien
tists, and physicians, records
research data and generates
statistical-analysis reports.
The package allows genera
tion of random-number files
for experimentation and
simulation and provides
methods for entering, modi
fying, and saving data.

The program features chi
square, MannWhitney U,
Wilcoxon's signed rank, and
distribution tests, as well as
Spearman's rank correlation
and Kendall's tau coefficient.

Process Control Chart Tool
Kit records numeric-sample
data and translates it into.
charts and graphs based on
Deming's philosophy of
statistical quality-control
systems. Besides P. NP. U,
and C control charts, the
program generates Pareto
charts, trend charts, and
histograms.

Both packages run on any
Mac with Microsoft BASIC
2.0. They sell for $99 each.
Contact Sof-Ware Tools, POB
8751 Boise, ID 83707, (208)
343-1437.
Inquiry 645.

(continued)
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WHAT'S NEW

SOFT ARE .~~~E~R-:COMPUtERS

WHERE DO EW PRODUCT ITEMS COME FROM?
The new products listed in this section of BYTE are chosen from the thousands
of press releases. letters. and telephone calls we receive each month from
manufacturers. distributors. designers. and readers. The basic criteria for selection
for publication are: (a) does a product match our readers' interests? and (b)
is it new or is it simply a reintroduction of an old item? Because of the volume
of submissions we must sort through every month. the items we publish are
based on vendors' statements and are not individually verified. If you want
your product to be considered for publication (at no charge). send full infor
mation about it. including its price and an address and telephone number
where a reader can get further information. to New Products Editor. BYTE.
425 Battery St .. San Francisco. CA 94111

Assembler. Debugger,
Communications for
Hitachi Chip

E chelon has released
three programs that

support Hitachi's high
integration 8-bit chip.
the HD64180. All three run
on Z80-. NSC800-. and
HD64180-based microcom
puters.

ZAS is a machine-code
relocating macro assembler
that produces Intel-compat
ible HEX and Microsoft REL
files. It's compatible with
Digital Research's ASM.
MAC and RMAC assem
blers. with Microsoft's
Macro-80. and with Xitan's
TDL. The program converts
HD64180 instructions into
machine operation codes.
ZAS handles the complete
Zilog Z80 instruction set.
Among its features are
nestable conditionals and
full expression handling.
complete macro expansion.
and library insert capabili
ties.

ZAS sells for $69 and
comes with a REL file
linking loader. an Intel-to
Zilog mnemonic translator. a
reiative-code-file librarian.
and a symbol-to-line cross
reference generator.

ZDM is a debugger and
monitor for development
and maintenance of
HD64180 assembly-language
code. It has 21 commands
for object-code debugging
and hardware-port exercis
ing. Capabilities include
string searches in hexadeci
mal and ASCII. verification
of identical memory blocks.
sending and receiving of I/O
port bytes. enable/disable in
terrupts. and math in hexa
decimal. The debugger/
monitor sells for $50.

ZAS and ZDM work with
CP/M. MP/M. and Z.

Term III is a communica
tions package for Z-System
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users. It offers interactive
communications with remote
computers. file transfers be
tween a host and a remote
system. control of an auto
dial/auto-answer modem.
and access control for
remote-system applications.
Protocols available are
XMODEM with checksum.
XMODEM with CRC and
Kermit. Term III sells for
$99

Contact Echelon Inc.. 101
First St.. Los Altos. CA
94022. (415) 948-3820.
Inquiry 646.

Traveling ROM

T raveling Software has
put three of its pro

grams on a ROM chip for
laptop computers. Called the
Ultimate ROM. the single
chip holds Ideal. an outline
processor; T-base. a data
base manager; and T-Writer.
a text formatter. The chip
plugs into the Thndy 100
and 200 and the NEC
PC-8201

Ideal is described as
similar to Living Videotext's
ThinkThnk. It can organize
documents ranging from lists
to outlines and offers word
processing and database
functions. (With a conversion
program that sells for
$19.95. you can use Idea!
and ThinkThnk files inter
changeably.)

T-base lets you design rela
tional databases and set up
screen files. The program
performs math computations

and can borrow information
from fields in other data
bases.

TWriter prints documents
written with the chip's built
in Text program. It's capable
of justification. underlining.
italics. and boldface and can
produce form letters and
mailing labels. A program
called T-Merge inserts text
from a second file into a
form letter or other boiler
plate document.

The Ultimate ROM costs
$229.85. which gets you the
chip. an overview of the
program on audio cassette.
a manual. and the lraveling
Memory Manager. designed
to help you utilize the Thndy
or EC machine memory.
The package comes with a
30-day money-back guar
antee. Contact lraveling Soft
ware Inc.. 11050 Fifth Ave.
NE. Seattle. WA 98125. (206)
367-8090.
Inquiry 647.

Math Subroutine
Library

Q uantitative Technology's
Math Advantage is a

collection of math algo
rithms for engineering and
scientific applications. It's
available in object code for
either FORTRA or C The
package contains more than
180 subroutines for use in
real/integer-vector. complex
vector. matrix. and signal
and image-processing
operations.

Math Advantage runs on a

variety of machines. ranging
from microcomputers to
supercomputers. Source
code licensing agreements
are available for large sys
tems. Pricing varies accord
ing to the target computer.
but microcomputer imple
mentations cost $495 for
the IBM PC XT. and AT. the
Hewlett-Packard Integral. and
the DEC Professional.

Contact Quantitative Tech
nology Corp.. Suite D. 8700
Southwest Creekside Place.
Beaverton. OR 97005. (503)
626-3081
Inquiry 648.

Features Added to
Paint Program

D r. Halo II adds a
number of capabilities

to Media Cybernetics' paint
program. A virtual-page
feature lets you merge text
and graphics files on-screen.
An undo feature. scaling.
and several new type fonts
have also been added. Dr.
Halo II works with IBM's
Enhanced Graphics Adapter
and laser printers from
Hewlett-Packard and Corona.
A new "smart eraser"
capability lets you delete
pixels of only a specified
color.

Dr. Halo II runs on the
AT&T 6300. the Texas In
struments Professional. and
the IBM PC XT. AT. PCjr.
3270 PC and compatibles. It
is priced at $139.95; owners
of earlier versions of Dr.
Halo can upgrade for $40.

For more information. con
tact Media Cybernetics Inc..
7050 Carroll Ave.. Thkoma
Park. MD 20912. (301)
270-0240.
Inquiry 649.



-----THE BUYER'S MART-----
A Directory of Products and Services

THE BUYER'S MART is a new monthly advertising section which enables
readers to easily locate suppliers by product category. As aunique feature, each
BUYER'S MART ad includes a Reader Service number to assist interested
readers in requesting information from participating advertisers.

RATES: 1x-S350 3x-$325 6x-S300
Prepayment must accompany each insertion.

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must

furnish typewritten copy. Ads can include headline (23 characters maximum),
descriptive tex1 (250 characters maximum), plus company name, address and
telephone number. Do not send logos or camera-ready artwork.

DEADLINE: Ad copy is due 2months prior to issue date. For example: December
issue closes on October 1. Send your copy and payment to THE BUYER'S MART,
BYTE magazine, 70 Main Street, Peterborough, NH 03458. For more informa
tion call Karen Burgess at BYTE 603-924-9281.

ACCESSORIES

SOFTWARE PACKAGING, DISKS
Cloth binders &slips like IBM's Vinyl binders, boxes, and
folders-many sizes. Disk pages, envelopes, &labels. Low
qty. imprinting. Bulk &branded disks. Much Morel Low
prices. Fast service. Call or write for FREE CATALOG.

Anthropomorphic Systems Limited
376-B East SI. Charles Road

Lombard, Il 60148

1·800·DEAl·NOW (3121 629-5160

InqUIry 701

DYSAN DISKS
Free Shipping & Handling

Boxes 51/.... osoo (104120) Slf4l" IBM AT (UHR II)

1 $27.90 each $47.90 each
2 $26.90 each $46.90 each

10 $25.90 each $45.90 each
20 $23.90 each $43.90 each

Large Orders call for quote
WGGB

316 North Owen Street Mount Prospect. IL 60056
312-392-2621

lnoulry 778

SILENCE & COOL YOUR PC
Stop irritating fan noise & overheating prob
lems with the SilENCER cooling system. It
utilizes a super quiet (84% less noise), West
German, all metal, 4'12" fan. Provides up to
100% more cooling. Mounts on the back of the
IBM PC. $79.95 + $4 slh VISA/MC

PC COOLING SYSTEMS
31510 Via Ararat Dr., Bonsall, CA 92003

(619) 723-9513

InqUiry 756

KEY TRONIC 5151 TEMPLATES
Keyboard O\I9rlays for the Key Tronic~ 5151 key
board. A one-sided template with all the com
mands and function controls to your favorite
software like Lotus, Wordperfect 4.0, etc. Priced
at $14.20 each + $1.80shplhdl

INTERSTATE SOFTWARE, INC.
P.O. Box 40398 - Raleigh, NC 27629

(919) 266-5608

InqUIrY 733

BLANK FUNCTION KEY TEMPLATES
Wnte conven"'l11 COOlmands next to your lunction keys on re
ver~b1e plaSlic templates. Styles to fit IBM-PC. Compatibles.
HP·l50. Keytrofl<CS 5151. and others. Custom also available

54.95 Pkg. of 3 (Plus $1 s&h)

1-800-231-5413

In CA 1-800-523-5441

Free catalog of other helpful products available by
circling number below on inquiry card.

InqUiry 713

ACCESSORIES

VERBATIM DATALIFE
SS/DD 10 PACK IN A PLASTIC BOX

NOW ONLY $16.50
WHILE SUPPLIES LAST

MASTERCARD AND VISA ACCEPTED

CAll TOll FREE

950·l0S8·7Sn5437
LOCAL: (313) 363-0100

InqUiry 710

1·2·3'" VIDEO TRAININGm
FREE TRIAUn

From beginner to MACROS! In use by: IBM,
Exxon, U.S. Army, General Electric, Travelers
Insurance & MANY MORE!

CAll NOW! 1·S00-LEARN-PC
(1-800-532-7672)

Learn-PC Video Systems
7430 w. 271h St.. Mpls, MN 55426

InqUIry 739

DATA CABLES & PARTS
EIA RS232·C Data Cables . standard, extended
distance, RS232-C Tenon Assemblies. Also Centronics
(parallel). Coaxial (RG59U. RG62AJU. Dual Wang.
Twin·axial). Ethernet. Ribbon, IBM, DEC Compatible
cables. AB switches, connector parts. bulk cable:
toois & hardware (wall plates). Send for Catalog.

Communication Cable Co.
POB 600-B, Wayne, PA 19087

215·844·1900

lnqUify 708.

Self-Inking Printer Ribbon
For users of Okld.1lI and other open spool ribbon
printers. Controlled Printout Devices are a new kind
of printing ribbon that re-ink themselves, and will
last 15 times longer than the ribbon you are now
using. For further information please call or write.

CONTROLlED PRINTOUT DEVICES, INC.
POB 869, Baldwin Rd., Arden. NC 28704

(704) 664-9044

InqUiry 712

APPAREL

SWEATSHIRTS
Quality silkscreened slogans

BYTE ME. I'm user friendly or PC POWER
White lettering on navy sweatshirts.

S • M • L • XL
VisaiMC/COD/CHK Send $18.95 to:

STAR MARKETING
13624 Crestway Dr.

Brook Park, OH 44142

Inquiry 769.

BOOKS / DISKS / VIDEOS

Flash Course in Computer Engineering
~ Vol. I Line cord to peripheral slols. compatibles/power
supplies and motherboards_ Theory. waveforms. timing.
schematics & data sheets. Entry to engineering levei
529.95 ~ Vol. II Compafible peripherals. Incl. Assembiy
lang. disk. $29.95 Free PubliC Domain sonware. Catalog
dISk. $6 MAC UPGRADE KIT_ 5200 complete_

COMPUTER TIMES
197 Marion Dr., McMurray, PA 15317

(412) 941-1188

InqUiry 711

BUSINESS OPPORTUNITIES

Vertical Market Opportunity
I you develop software for the .odvertising, Publishing
or Broadcast industries, call us. We're Interactive
Market Systems. We have 10,000 clients in those in·
dustries WorldWide. I your product can benefit our
client base, well provide marketing and sales sup·
port. If you currently have a product or are about to
deveop one, give us a call. Contact Tami Peterson.

IMS Micros 212-576-3508
55 Fifth Ave., New York, NY. 10003

InqUiry 731

COMMUNICATION

SMART ANSWERING MACHINE
SAM transforms your IBM PC into an intelligent phone
answering & real-voice messaging center. FEATURES:
999 personal messages, call screening. message for
warding, timed or grouped message delivery, sortable
phonebooklautodialer, timeldate log, voice prompted
remote access, AND MORE!! Ail hardware & sottware
included. Retail 5295. VISA/MC.

DIAlECTRON, INC.
2035 California St.. Ste *17, Mountain View, CA 94040

(415) 960-3040

Inquiry 719

TURBO/COMMUNICATIONS
Asynchronous communications program written In
Turbo Pascal"" • Communicate with maIn frame or
another micro' Oocumented source code induded
• Great for learning • Use It to interface with other
programs written In Turbo Pascal"" • For CP/M and
MS·DOS. Price: 530.00

Larry Chrysikos
6500 South Washtenaw, Chicago, IL 60629
Turbo Pascal IS a trademark 01 Borland Internatlonal

InqUiry 738.

CONTRACTS

FOR ENTREPRENEURS
Legal contraClS lor hardwarelsoltware developers. Employee
agreemenL non-disclosure form, contracts for sale (hardware
and/or soItW<lre). conslillrg. deveIop'neI1I, hardware & software
maintenance. non·compeIJt!on, projeCt delivery & more.

550 Waters Publishing 550

8235 Douglas Suite 1000
Dallas, TX 75225

(214) 369·8108

InqUiry 776
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DISK CONVERSION

CONVERSION SERVICES
Convert any 9 track magnetic tape to or from over
300 formats Including 3'!i', 5'14', 8" disk formats &
word processors. Disk to disk conversions also
available. Call for more info. (312) 459-6010

Pivar Computing Services, Inc.
* * 47 W. Dundee Road * *

Wheeling, IL 60090

Inquiry 758

INCOMPATIBLE WORD PROCESSORS?
We convert to and from: XEROX, DEC, IBM,
LANIER, WANG, PC-DOS, CONVERGENT
TECHNOLOGY, WORDSTAR, MULTIMATE,

STRAIGHT ASCII, MICOM.
Also most CPIM systems.

LOWEST PRICES
DATA CONVERSION INC_

6310 Ceballero Blvd.• Buena Park, CA 90620
(714) 522-7762 (800) 824-4851 In CA.

InqUiry 715

DOCUMENTATION

Computer Assembly Manuals
BIG BLUE SEED lor IBM" BUILDERS: pans list. place
ment diagrams, InstructIons for assembhng over 55 18M
compallble bare cards - $14.95_
APPLE SEED 1/ for APPLE" BUILDERS: In Ihe slyle of
Ihe BIG BLUE SEED with Instrucllons for assembling 70
Apple-compallble bare cards - $12.95.
BOTH ASSEMBLY MANUALS FOR $25.00

NuScope Associates
PO Box 790 • Lewlslon NY • 14092

InqUiry 752

DUPLICATING SERVICES

WESTERN TRANSDATA, INC.
Why fisk duplicatmg your Important programs on your com
puter when our equipment IS desgned solely to dupllcale cnsks
& verily their perfection 100%? Over 600 formals. 3'12': 51f,'
& B" Plus sellalizallon, copy praleCliOn, labeling. packaging.
shllnk-wrapplng and fast, personalIZed selVlce.

WESTERN TRANSDATA, /NC_
1701 E Edinger Ave. A-7

Santa Ana, CA 92705
714/547-3383 (col/ect)

InqUiry 777

ENTERTAINMENT

PC COLOR SPECTRUM
REAL TIME KALEIDOSCOPIC patterns on your
RGB display & color/graphics adapter. Full video
frames (complete screens) at 10 FRAMESISE
CONDo -178- Shades & Colors. DYNAMIC &
BEAUTIFUL. $35. Unprotected with Batch options
$44_ IBM PC/PCjr.

AFFIRMware
PO. Box 586, Drexel Hill. PA 19026

(215) 449-6875

InqUiry 700

GRAPHICS SOFTWARE

ATTENTION ENGINEERS
Easy-to-use graphics software for the IBM PC, XT.
AT. and compatibles. Full 2-D and 3-D screen
graphing capabilities including contours. No pro
gramming needed! Interface to pen-plotter.

OMNIPLOT IS] _. __ $195
OMNIPLOT [P] . . $195
BOTH $295

,MICROCOMPATIBLES
301 Prelude Drive * Silver Spring. MD 20901

(301) 593-0683

InaUiry 748
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GRAPHICS SOFTWARE

THE DGI TYPE SHOP
Turn your IBM Or APPLE compuler and HEWLETT
PACKARD ploner Inlo a desktop publishing syslem. THE
DGI TYPE SHOP offers a qUick and economical alter·
nallve 10 Iypesen,ng - PLOTSETIING Pllce $175 Ten
optional fonts that range from a very formal SCript to Greek
SClenllf,c are $25 10 $50 each

DECISION GRAPHICS, INC.
po. Box 2778-B. Littleton, Colorado 80161

Phone (303) 796-0341

InqUIry 716

HARDWARE

* * MODEMSn * *
We've got Just whal you need to gel the most out 01 your per
sanal computer ANCHOR AUTOMATION MODEMS! Now of·

1~'V8LK~MODErM~Y/bno071200oBaUd) $19~66
. LIGHTNING 24 (3001120012400 Baud) $399.00
ORDER NON FOR IMMEDIATE DELIVERY - UPS COD

Mastercard & Visa Accepled
MAGNETIC MEDIA OF N.E.

POB 780, Beverly, MA 01915
(800) 992-0123 (outside MA)

(617) 927-ll905 * (617) 921.0303 * (617) 921.0353 *
InqUiry 742

TURBOCHARGER FOR IBM
v Increases processing speed over 300%
v Full software compatibility with PC and XT
v Supports Intel 10 MHz 8087 coprocessor

Everett/Charles" Marketing Services
6101 Cherry Avenue
Fontana, CA 92335

800·443·1860 Calif. 800-821-0589

InqUiry 727

1/2 IN. 9 TRACK COUPLER
READ and WRiTE 1/2 In. magnetic lape with formal
ted 9 track drives. Runs all speeds and denSities In
PC. Xl & AT running MS·DOS or IBM XENIX. Dala
Iransfers up 10 904K bytes/second. Couplers slM al
$880. Complele sub-systems stan al $2995

Overland Data, Inc.
5644 Kearny Mesa Rd., Ste. A. San Diego, CA 92111

(619)-5n·5555 and TELEX 754923 OVERLAND

InqUIrY 753

USED APPLES & IBM's
APPLE 11+ as low as $300.00
APPLE lie as low as $575.00

Motherboards & accessories - call
We really do buy and sell used computers! Trade
in your apple for an IBM or compatible.

SHREVE SYSTEMS
845 Lark Ave.. Shreveport, LA 71105

318-865-6743 4-8 p.m_ C.S.T.

InqUIry 766

8097 PROTOTYPING BOARD
Develop applications for the Intel B096 Family
of Microprocessors with the CSC-8097 Board
- the ONLY board available for development
with Intel's B097 16-bit single chip microcon
troller Price: $750

Caldwell Systems Corp.
POB 617, San Ramon, CA, 94583

415-833-1850

InqUiry 707

HARDWARE

POWERLINE GREMLINS??
POWER FAILURES??

The MEIRICK STANDBY POWER SYSTEM
is the TOTAL SOLUTION to your

powerline problems.
240 watt syslem - $365: 400 walt syslem - $495:

BOO wan system - $795

MEIRICK Inc_. POWER SYSTEMS DIV_
Box 298, Frisco. CO 80443 303-668-3251

InqUiry 744

PCjr ADD-ON DRIVES
Upgrade your PCjr wilh our user-installed add-on
drive system. It Includes a replacement disk con·
Iroller (0perales up 10 3 drives). a 2 drive cable. ex·
lernal360K drive(s) & software tor operaling Ihe extra
drives. Prerequlsite_ DOS 2.1, $295 (one drive), $449
(2 drives). $149 (coniroller only). $6 shipping.

Call (505) 292-4182

J & M Systems, Ltd.
15100-A Central SE. Albuquerque. NM 87123

InqUiry 735

METAL ENCLOSURE IBM COLOR 1/2
High- TWO Disk-Tape Slots -Under CRT

Includes: -40 Watt Switching P.S.
- 6 Switched/Filtered Pwr. Outlets
- CRT Swivel - - - - All for $249.

10 Meg. Tape-Backup $695_ w/Box pkg.

S.D.1.
Suite 128, 904 Bob Wallace Ave.

Huntsville, AI. 35801 • (205) 539-6461
Circle 764 on InqUirV card

Inqwy 764

BUYING A PROGRAMMER?
Information on EPROM programmers for

Engineering. Production and Field
Service.

Specifications and prices upon request.

SHERMAN PIRKLE, INC.
617-861-6688

InqUIry 765

SOFTWARE

* FORECASTING *MODEUNG * PLANNING *
Compatible with IBM PC & Apple II

MtCRO-BJ" NUAMETRICS'
• Box.Jenkins ARIMA • Econometrics package
• Identify, estimate. lorecast $195.00

$295.00 PROFESSIONALS CHOICE
XTRAPOLATOR'" • link to Lotus, Visicalc

• Automatic forecasting Multiple order discounts
$195.00 50% off Apple II orders

STRATIX
P.O_ Box 4413 • Burlingame, CA 94011

(415) 697-0573 MCIVISA

Inquiry 771

SIGN MAKER $46.50
Pnnl Leners from 5/8 Inch to 83 feel lall Horizon
lal or Sideways banners 10 12 inches tall. Very
Fast. 2 fonts. Perfecl for Store signs, posters.

elc. Okidata 92·3, 192-3 Epson FXBO. 100, Slar
Micronics. MS-DOS. CPIM-BO.

WOODSMITH SOFTWARE
Rt. 3-Box 550A, Nashville, IN 47448

(812) 988-2137

InqUiry 779
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SOFTWARE

Ada for Micros
Now you can use Ihe language of Ihe future on your
IBM PC, Zenith, etc. The C·Pak includes Ihe
Janus/Ada Compiler, Linker, Libraries, Example Pro
grams, User Manual, and more. Great for learning
Ada and for serious programming. .$99
CAl Ada Tutorial...... . $99

A-OK Systems
816 Easley St., Silver Sprin9, MD 20910

(301) 585-5105(6)

Inquiry 702

Finally. BSW·Make.
The Boslon Software Works now brings acomplete implemen
lalion of ltle Un" "make" faclity 10 MS-DOS. No more recom
piling every lile in ~ght after a small edit. Just type "make"
and BSW·Make automatically buads your product quickly, ef·

~~~~~~r~~~~~~e~rt~~~~I~r~~c~~
for parameterized builds • defauft ruies.
Only $69.95 poslpaid (Mass. r~denls add 5% sales lax)

The Boston Software Works
120 Fulton I~~~~"~~~o:"MA 02109

InquIry 705

THE MASTER MENU
IBM Compatible HD Organizer.

Password SecUrity' Time Log Recorder· DOS Shell
Balch File Generator· On Line Help· Time Mgr.
Scralch Pad Utility' Non Memory Resident· Fast
Color or B&W - and More' $142.50 + $5 S&H

Dealers Nationwide!

MlcroConcepts
(219) 432-8088

InqUIry 749

.. BIBLlOG2 ...
Software lor the a~b1e library. The technology ex
plosion has made JOUrnals a map source of information.
BfBlIOG2 makes that Informallon acce5Slble. Easy 10
use. Qwek to relrieve. Especially made for Ihe IBM PC
and IBM PC compatibles. MS·DOS 2.0. PrICe $79.50
ChecklMCNISA

MICRO-DYNAMICS OF TEXAS
P.O. Box 40691, Houston, TX 77240

Outalde TX 800-892-9957
In TX 713-896-9957

InqUiry 750

Complete Money IIIl11gtfl1t11t • Checks &0 Balances'
• Comprelhensive Budgeting Toolihalfets you plan
ahead.• Professional looking Financial Statements
when you want them • Complete checkJng, saVIngS
& credit card management. • Sharp Graphics Ihat
keep you in control.
CPA designed. IBM PC/XT & Compatibles

$69.95 with DOS 2.x and 192K, VISA/MC
PARSONS TECHNOLOGY
6925 Surrey Dr. NE., Cedar Rapids, fA 52402

. 131Q\ "7"-0197

InqUIry 755.

DISK DRIVE DIAGNOSTIC
Memory Minder, from J & M Systems, IS a dllk
dlagnoltlc program for the IBM PC. PCjr. & IBM com·
patlbles. It checks your driVes for head alignment, spin
dle speed, hysteresis, 8ZlOluth & more. And, you can use
Memory Minder to actually align your disk drivesl 599
plus 54 shipping.

J & M Systems, Ltd.
151QO-A Central SE, Albuquerque, NM 87123

(505) 292-4182

lnqwy 736.

SOFTWARE

AI for the IBM PC
TOPSI is a full version of OPS5 which runs urlder MS
DQS, Unix or CP/M. A fasl. efficienl expert syslem
development tool.

Prototyping: $75
Production: 5175
C ver~on, add 520 Shipping. add $5

DVNAMIC MASTER SVSTEMS
POB 566456, Atlanta, GA 30356

(404) 565·0771

InqUIrY 721

TAX-PREP'· '85 TRIAL
Multiplan or 1·2-3 users, easily prepare totally
professional tax returns. Try TAX-PREP '85
(for 84 returns) thru November for $15 + 3
s/h and we'll give you $15 off TAX·PREP '86,
avail. in Jan. for $129.95. YES. it has the
features you wantlll FREE info.

EZWare Corporation
29 Bala Ave. Dept. G., Baja Cynwyd, PA 19004

(215) 667-4064

InqUIrY 728.

KEYBOARD MAPPER
SOftk8Y~ allows user 10 redefine keyboard keys to
other characters or character strings. Pictorial editor
lets you see whal keys have been redefined.
Unlimited number of different keyboards can be
made. For IBM PC's and compatibles.

Price $49.95 + 53. S/H.

TRISYSTEMS
74 Northeastern Blvd., Nashua. NH 03062

(803) 113-0551

InqUiry 773.

Mlnn••o" SNOBOL4 Lanlluell.

p:::~u~~ri~gai~f~~e~~i~[f.i~~s~~~T~r~~:
fegers, 8087 for float &large memory model. ~ampte pgms
inClude ELIZA. For >128K18M PCJMS DOS or compatible,
Authoritative "green" book by Griswold available.
Guide +5V.· diskene $44,95
Guide + green book + dkt. .559,95
Green book only $24,95
Poslpaid in USA. In NY add tax. VISA/MC (914) 271·5855

BERST'S INTERNATIONAL
POB 441, Millwood, NY 10520

InqUiry 704

MICRO BEATS RACETRACK!!
Earn profits to afford peripherals and goodies to
build the "System of Vour Dreams." Dick Mitchell
did it. A Winning Thoroughbred Strategy, book and
software program 559.95. Book only, $29.95. Send
for literature and review.

Cynthia PublishIng Company
4455 Los Feliz Blvd.. Suite 11 06B

Los Angeles, California 90027
(213) 664-3165

InqUiry 714

BYSO@ LISP
lor /BM PC

INTERPRETER 5150
(indudes Visual Syntax8)

COMPILER $395
for stand alone expert systems, etc.

Levien Instrument CO.
POB 31, McDowell, VA 24458

(703) 396-3345

InqUiry 740.

SOFTWARE

HALLEY'S COMET
KNOW WHEN AND WHERE TO LOOK WITH

OR WITHOUT A TELESCOPE'
ProVides sky locations of the comet, moon, and major
planets for any place and time in 1985·86. Apple. IBM,
TRS·80 (I) versions open (in BASIC). with explanatory
bookiet. 530 plus slh and lax in CA. VISA/MC

MSAR Software Co.
360 Moore St., Santa Cruz, CA 95060

To Order Cell Now 408·426-7019

InqUiry 751

DATA ENTRY SYSTEM
Heads-down data entry with tvIO-pass verification for
the PC/XT/AT & compatibles. Loaded with features
like: Aulo dup & skip, verify bypass, range checks,
& table lookups. Fully menu driven only $395.

Call for free 30 day trial period.

COMPUTER KEYES
6519193 SW, Lynnwood, WA 98036

(208) 778·8443
InqUIry 709

CROSS 'ASSEMBLERS with
"UNIVERSAL" LINKER and

POWERFUL LIBRARIANS
for IBM PC MS-DOS

Full featured for most microprocessors

ENERTEC, INC.
BOX 1312, Lansdale, PA 19446

215-362-0966 MCIVISA

InqUIry 725

FORMAT-1·2-3
• Loads ANY ASCII data into LOIus""'
• 1·2·3 and Symphony Utility!
• Send spreadsheets using E-Mail!
• On-Line Help System!
• Runs on PClXT/AT, compatibles. AT&T & T.I. ProfesstonaJ
• Extended Warranty Available
• OOS 2.0 + with 64K, 1 drive
• S150 MC. VISA. CK

REUABLE SOFTWARE COMPANY
(305) 267·2043 (800) 235-6646 E,t. 58'

600-235-6647 E,l. 58' (CA)

InqUiry 761

MCFORMAT $50
Don't Jet DOS waste your disk space! Add up to 50%
more hard disk capaaty to your IBM PC, XT, AT or 100%
compatible by selecting formal parameters. Including
duster & directory SIze. Fully DOS compatible (3.0 or 3.1).
VISA/MC.

MICROCOMPUTER CONCEPTS, INC.
9715 SE 43 St .. Mercer Island, WA 98040

(800) 722-8088 (206) 236-2300

InqUIrY 747

WINDOWING FOR dBASE 11/
dWlNDOW" IS a u"'que utility program 19K) rhal
dramaticaJly enhances the screen presentatJOns of
dBASE. By palo'>mg nself mro memory dWtNDOW adds
a sefles of new commands and functions to the dBASE
repertoire. THE EFFECT IS SPECTACULARt
199 plus shippng.

Liberty Bell Publishing
618 NW Glissn, Suite 203, Portfand, OR 97209

(800) 547-3000 (Dept. 604)

tnqwry 741
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SOFTWARE SOFTWARE SOFTWARE

BASIC Cross Reference
XREFMaster creates cross reference hSlings for your CBASIC,
CBBO, or MBASIC programs This ~ngle package can be con"
figured to your pnnler and Will create Similar easy·to-read pnnt·
outs for any of your programs Runs on CPIM or MPIM systems
of 48K Only $99,95.

Practical Solutions, Inc.
134 S. Central Ave" Valley Stream, NY '1580

For INFO. CALL: 1-516-561-0566
TO ORDER: 1-(800)-227-3800, ext. 983

MY WORD!® is just $35.00
Complete word processing plus sort. add rows & col·
umns, mergepnnt, qUlckpnnt, macros, math, mICro·
JUStify. use all 256 char, Source: add $35" 150 page
pllnted manuaL 30.<Jay money-back guarantee
IBM PC or compatible. 12BK. one dllve. any p"nter

T.N.T. SOFTWARE, INC.
34069 Hainesville Road. Round Lake. It 60073

(312) 223-8595

LP88·L1NEAR PROGRAMMING
A powerful menu-driven system for solVing linear programs wI
up to 255 constramts & 2255 variables. Features Include m·
teract,ve &batch operation, spreadsheeHtyle Input &edillng,
storage of prol>ems &bases, Simplex Algonthm restan, repon
generator, senSItivity analysis" Roo" IBM PC. 192K $99 wlB087
suppon, user's guide" VISA/MC
EASTERN SOFTWARE PRODUCTS INC.

P.O. Box 15328. Alexandria, VA 22309
(703) 549-5469

Inquiry 759 InqUIrY 772 InqUiry 723

CONFIDENTIAL CRYPTON
Protect Confidenllality

• EncrypVDecrypt PC Files
• Under Password Control
• With Menu"Driven Software

Only $35 C.OD or VISNMC
To order call/write: (206) 842-8196

ARCorp
721 Park Ave., Winslow, WA 98110

PERSONAL RESEARCH STATISTICS
APPLE & IBM program 'Mil calculate totals, means (averages)
standard deviations, medIans, averages and much more
Calculates a leas SQuare linear regression 'Nhen draINIng scaner
graphs Data tOials, displays, Prints $199.00 VISA/MCICOD

CALL FOR FREE ELECTRONIC MAIL BOXES
SOFTWEST PROGRAMMING

4418 E CHAPMAN - SUtTE 156
ORANGE. CALiFORNtA 82667

80044'_
LQ, N70611000 • TELEX 6502502780 MCt • E·MAIL 250-2780

MILP88·MIXED INTEGER LP
A general·purpose system for solving mixed integer
linear programs with up to 65 integers" 255 con"
straints 1255 variables. Solves problems by apply"
ing the branch and bound method" Menu"driven IMth
many useful features similar to LPB8, Req" IBM PC,
192K, $99 With 8OB7 support. user's gUide, VlSA/MC"
EASTERN SOFTWARE PRODUCTS, INC.

POB 15328, Atexandria, VA 22309
(703) 549-5469

InqUIry 703 InqUiry 767 InqUiry 724

THE GREENLEAF C FUNCTIONS
Library of over 200 C funcllons has every capabIlity of
the IBM PC lor all popular C Compilers. all memory
models Strength In DOS, Disk, Prlnler, Color Text, Ex
tended Keyboard, and Time/Date Also has video effects,
cursor, equIpment Interfaces, and senall/O $185.

Greenleaf Software Inc.
1411 LeMay Drive, Suite 101, Dept B, Carrollton, TX 75007

(214) 446-8641

DATA REPORTER I
APPLE & IBM program can create any database.
Manipulate data QUickly and easily. No programm
Ing knowledge necessary. Data IS processed in RAM
and on disk. Sorts In less than 5 seconds. Search
less than 3 seconds. $99.00 VlSA/MC/eOD/CHECK

CALL FOR FREE ELECTRONIC MAIL BOXES
SOFTWEST PROGRAMMING

4418 E CHAPMAN - SUtTE 156
ORANGE. CALIFORNIA 92667

800441-6666
I.D" N7tl66000 • TELEX 6S02502780 MCt • E"MAIL 250-2780

STANDARD FORMS
Easy to use with on screen step by step prompts"
Prints data required in proper spaces on any
preprinted form thaI fits In your printer. Free phone
support. $79 (VISNMC/AMEX) MS-DOS/CPM"BO,
Other original software, FREE catalogue"

MICRO-ART PROGRAMMERS
173 8irch Avenue, Cayucos, CA 93430

(805) 995-2329 (24 hours)

Inquiry 730 InqUiry 768 InqUirY 745

ENHANCE YOUR PRINTERI!
Print In a variety of fonts and sizes with your Epson
(or compatible) printer" Prints SIDEWAYS too. Great
for letters, spreadsheets, "even signs and banners'
Create your own fonts to print. DigiCon Print
Package-$49,95 (for IBM PC).

Digital Concepts, Inc.
p"O Box 8345, Pittsburgh, PA 15218

(412) 823-8314

~ TIME & BILLING ....
400 clients/20 partnerS/80 job & 40 out of pocket
categories/20 areas of practiceffixed fee or hour
ly/more! Prints billing/statements/aged rec's/more

'Free phone support, $149 (VISNMC/AMEX)" MS
DOS/CPM-BO, Other original software" FREE
catalogue"

MICRO·ART PROGRAMMERS
173 Birch Avenue, Cayucos, CA 93430

(805) 995-2329 (24 hours)

Inquiry 718 InqUirY 770 InqUirY 746.

Affordable Engineering Software
CALL or WRITE for FREE CATALOG

Circuit Analysis • Root Locus • Thermal
AnalysIs. Matrix Manipulation· Signal Pro
cessing • Filter Design· Graphics. Text
Proofreader

BV Engineering
2200 Business Way SUite 207. Riverside, CA 92501
VISNMC (714) 781-0252

dFELLER Inventory
A business Inventory program written in
modifiable dBASE source code. The menu-driven
program lets you locate items by inventory name
or number. It keeps track of reorder points, vendors,
average cost, and other info, Requires dBASE II or
III. PC-DOSlCPM 5150.

Feller Associates
550 CR PPA, Route 3, Ishpeming, MI 49849

(906) 486-6024

MicroGANTTt!J
Control your proJect! You describe the work, MlcroGANTI
calculates the schedule and budget. Optimize the
schedule interactively. Customize the reports. Sub·
tasking, fixed and variable costs, multi-prOJect resource
allocation. unlimited sIze and scope. GANTI. PERT.
CP M. 000-7000. Call or wnte for free catalog.

Earth Data Corporation
P,O, Box 13168, Richmond, VA 23225

(804) 231-0300

InqUiry 706 InqUiry 729 InqUIry 722

RATS! EXPERT CHOICE\!)
DeSigned for leday's deciSion makers-gam the com
petitive edge. FaCilitates complex deciSIons based on
both objective & subjective factors about criteria & alter·
natives. Uses: procurement. resource allocation, strategIC
planning, R&D, marketing. finance, employee selection
& evaluation" DEMO AVAILABLE $10.
Decision Support Software, Inc.
1300 Vincent Place-Dept. B, McLean, VA 22101

(703) 442-7900 (800) 368-2022

PC ARRAY PROCESSING!!!
VEC7DR87 has 57 array processor subroutines: FFT
(fastest In the world?), convolution, dot product. com·
plex vector operations. random number gen, etc. Up
to 18x faster than compiled code" For Pro Fort.
IBM/MS Fort/Pascal, Lat G

All 3 obi libs 599 US,
Vectorplex Data Systems Ltd.
Box 138 Station M. Catgary. Albena T2P 2H6, Canada

(403) 248-1250

VAR Eco"ometrics
P.O, Box 19334, Minneapolis, MN 55419

(612) 822-9690

RATS IS a fast, accurate & complete regression pack
age with unsurpassed POWER Has both tim€"series
& cross section analysIs. Includes Box-Jenkins, logit
& problt Spectral analysis & graphics also available"
Requlfes 256K RAM, IBM PC or compatible" $200,
MClVisa

Inquiry 774 InqUiry 775 InqUirY 717
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SOFTWARE

Don't Re-Key - Use PIK'r!
•• The magic micro-mainframe data editor ••

Selectively reformat mainframe ASCII report data into
spreadsheets, databases. Lotus, dBASE, Multiplan,
Visicalc, word processors. Cut & Paste, edit, merge,
transpose. $95.

SAMKHYA Corp.
47 Sixth SI., Suite 3000, POB 142

Petaluma, CA 94953
(800) 442·0012 US, (800) 442-5544 CA

Inquiry 763

PC-Write" Shareware
Fast, friendly, flexible word processor and text
editor for IBM PC. Easy to use. Advanced features
like macros, split screen, footnotes, mailmerge.
Many good reviews, thousands sold. All software.
manual on disk $10. OK to copy! Register for full
manual, support, SOurce $75,

Qulcksoft (206) 282·0452 Visa/Me
219 First N. #224J, Seallle, WA 98109

InqUIrY 760

CBTREE for C Programmers
Provides enhanced file handling calls directly in
fo C programs. Maintains balanced B·trees, sup
ports unlimited number of keys. data records,
and key lengths. Fast. Flexible. Efficient. No
royalties. Source Code Included.
New Low Price: $99

PEACOCK SYSTEMS, INC.
2009 Hileman Rd.. Falls Church, VA 22043

(703) 893-0118

InqUiry 757

FORTRAN PROGRAMMERS
Discover F77L

A Full FORTRAN 77 Language System
lor Ihe IBM PC and Compatibles

"THE PROGRAMMER'S FORTRAN"

Lahey Computer Systems Inc.
31244 Palos Verdes Dr. West. Suite 243

Rancho Palos Verdes, CA 90274
213-541-1200

Inquiry 737

SYSTEMS SOFTWARE

peSHARE MULTI·USER OIS
pcSHARE allows your IBM-XT/AT or compatible to sup
port up to 5 users runnlOg 1-2-3. dBASE, WordStar, etc.
on Inexpensive serial CATs, FOf software developers,
pcSHARE effK:iently runs compiled Basic. Pascal & C pro
grams with lull DDS 3.0 compatible record locking.

DIGITROL COMPUTERS INC.
440 Phillip Street

Waterloo. Ontario. CAN, N2L 5R9
(519) S84-4541

InqUiry 720

UTILITIES

ZERODISK
ZeroDisk runs dozens of copyprolected business
packages from your hard disk without floppies. Call for
the latest list of software It handles. Needs IBM AT, XT.
PC, or compatible, DOS 2.0 or higher. ZeroDisk is revls,
ed monthly and is not copy protected. $75 US. Check
or Credit Cards accepted.

QUAID SOFTWARE LIMITED
45 Charles 51. E. 3rd FI.

Toronto, Ontario. Canada M4Y 1S2
(416) 961·8243

REFER SAVES YOU HOURS
Cross-references any language (ADA. BASIC. C,
Cobol, Pascal, dBASE, etc.). Locates all variables,
values. keywords, line numbers and labels. Fast.
Source code & examples. $39.

(815) 725·0346

James Halstead & Asc.
1551 Plainfield, Joliet, IL 60435

InqUiry 734

Programma.. on IBM~ PCI
Super Tool8~ lor Turbo P88C81~

Tested source code for rapid program developmentl

Window Management . . $45
Math Expression Evaluator. . $35
System & File Information. . $30
All of the above for only _ $75

Or~n~~Idoi~rJ~I~~~~~~~k~~~~~:ore'detail~25
Paragon Courseware

4954 Sun Valley Rd.• DelMar, CA 92014
(619) 461-1477

Inquiry 754

SUbscription Problems?
No LlSMAIL

UTILITIES

TOPVIEW SPOOLER
TVSPOOL is a user-friendly printer spooler for the
TopView environment providing: Disk Resident
Queue, Page buffer. Banner Processor, Delete After,
Multiple Copies. and more. Introductory Price is
$60.00 (Visa/MC)

(714) 261·0440

RIX Softworks, Inc.
17971-F Skypark Circle, Irvine, CA 92714

InqUiry 762

MEDIA MASTER PLUS
READ, WRITE. and FORMAT over 60 CP/M disks and
run most CP/M-80 programs on your IBM PC' Two pro
gram package includes ZP/EM, a CP/M-80 emulator pro·
gram that transforms your IBM PC into a 1·2 MHZ CP/M
2.2 computer. $59.95 + $3.00 S/H (CA 6%)

INTERSECTING CONCEPTS, INC.
4573 Heatherglen CI. Ste. 10

Moorpark, CA 93021
(80S) 529-5073

InqUirY 732

THE C UTILITY LIBRARY
Make C program development easy on PC & AT
300 documented, lested functions: pop-up windows.
fast graphics. data-entry, lime/date math. much
more. SOURCE (95% in C) included. NO
ROYALTIES. Most compilers. memory models.
$18S.

Essential Software, Inc.
P.O. Box 1003, Maplewood. N.J. 07040

(914) 762·6605

InqUiry 726

S50 PASCAL & dBASE SCREENS & FORMS
"Paint" fields. prompts, lines, boxes on your screen and ZIP'"
wntes dBASE lum ()( Turtx> Pascal source code for 24x80 mono
& color screens or 88x132 pnntouts ProfeSSional screens and
reports are now QUick and easy OOS 20+ ISM/Compaql
CoronalTandy $50 ea $75 both + $3 S&H (+ tax In CA)
VIsa/MC/eOD/check.

MAGNUM DATA INC.
627 S. Plymouth Boulevard, Los Angeles, CA 90005

1-800-437-5200, op. 199 (orders only)
(MD: 1-800-638·8890, op. 199)

Inquiry 743

We want to help!
If you have a problem with your BYTE subscription, write us with the details. We'll do

our best to set it right. But we must have the name, address, and zip of the subscription
(new and old address, if it's a change of address). If the problem involves a payment, be

sure to include copies of the credit card statement, or front and back of cancelled
checks. Include a "business hours" phone number if possible.

BYTE
Subscriber Service

PO. Box 328
Hancock, NH 03449
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CCT·4 SYSTEM
SERIES

The latest CCT implementation of the new
generation Intel 16-Bit Processor technology.
This means extreme speed, unequaled power,
and the ultimate in reliability, and of course, the
innovators at CCT behind it. Inquiry 102

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (8MHz), on the 286Z CPU
board. This combination, along with CompuPro DMA controllers and I/O boards, yields a dramatic improvement in system
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machines. The CCT-4
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when
available), all software written for the IBM PC machines. This series is for the serious business/scientific user.

CCT-4A State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board and CCT-M256 (256K), along with Com
puPro: Enclosure 2 Desk (21 slot MF), Disk 1A, System Support 1, Interfacer 4, the CCT-2.4 floppy drive system, and
CP/M 8-16, and with SF-200 surge suppressor system. . . . . . . . . . . . . . . . . . .. $5,269.00

CCT-4B Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy
combination drive subsystem, at the published pricing. . . .. $4,149.00
(Examp/e: CCT-4B Mainframe with CCT-1011 = $6,198.00) Plus cost of selected drive subsystem

CCT-4C 0 Multi-user/hard disk power. As the 48, with the CCT-M512 (512K static RAM board) instead of M256; Interfacer 3 in
..L~" stead of Interfacer 4; SF-400 instead of SF-200, plus Concur. DOS 8-16 o.S. (4 to 6 user system) .... $4,999.00
~~~. (Examp/e: CCT-4C Mainframe with CCT-4011 = $8,048.00) Plus cost of selected dnve subsystem

~~ ~~ Limited Time Offer - FREE 80287 and Supercalc 86 with any CCT-4! PI9, ~lI~
".~~ <;.,c. The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in, rl'~C 'I!
"0" ~~ and the CCT unconditional 12 month direct warranty. UIS,

CCT-M512 WORLD'S TOP SELLING CCT STATIC RAM. IEEE Standard 12MHz. 512K in one slot! - Special Price: $799 •
CCT-M256 256K version of M512 upgradeable to full 512K. Perfect 256K RAM board for any CompuPro system .. $439

CUSTOM COMPUTER TECHNOLOGY I BOX 4160 I SEDONA, ARIZONA 86340
TOll FREE ORDERING: 800-222-8686 I For technical support I service: 602-282-6299

Howa software engineer
got tocaptainthe

lunar landingmodule.

The Computer Museum is everything
you'd expect, and a lot of things you
wouldn't.

Of course, the museum contains a
collection of the most significant accom
plishments in the history of information
processing. But it's not just a great place
to see things, it's also a great place to
do things.

There are over twenty interactive ex
hibits at The Computer Museum. You can
design a car, create your own fractal/and
scape, or even captain the lunar landing

module on the Apollo flight simulator.
So, the next time you're in Boston, stop

by The Computer Museum. You'll discover
it's more than a lot of machines, it's also a
lot of fun.

For more information, or to become a
Museum Member, write The Computer
Museum, or call (617) 423-6758.

TheComputerMuseum
B 0 s TON

There's something in it for everyone.

300 Congress Street, Boston, MA 02210
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TOLL·FREE
ORDERING:

800·222·8686
FOR TECHNICAL SUPPORTI

SERVICE liN ARIZONA:
602·282·6299

CCT® CUSTOM COMPUTER
TECHNOLOGY c~~~~~

1 CCT PLAZA - P.O. BOX 4160 - SEDONA, ARIZONA 86340
Purchase your Hardware and Software directly from an OEM / Systems Integrator. Take advantage of our buying power! We stock
afull line of Board Level Components, Software and Peripherals. Call lor 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 Nationwide. The Nation's Custom Systems
House for Business, Education and Science. Call for asystem quote. CCT implements tomorrow's technology today!T"

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST •

lGmpupr~ )

SPECIAL PRICE

$3,150

80286 NOW!
o CCT-286Z is our model designation
for the MI-286 dual processor board
from Macrotech.lt features the super
high speed combination ofZ-80H and
80286, with provision for the 80287
math chip. Directly replaces 8085/88
and 8086 CPUs running CP/M, MP/M
Concurrent DOS, and MS-DOS, at
throughput increases of 3X to 5X!

SPECIAL PRICE - $795
80287 Option - Installed -$250

SEE THE CCT-4 SERIES
USING THIS BOARD

DETAILED ON THE FACING PAGE

NOW!
BATTERY BACK-UP

ON
ccr RAM BOARDS!
VOLATILE PRICES
CALL FOR QUOTE

LIBERTY TERMINALS
• Superior Reliability •

116-14" GREEN-a0l132 Column .. CLDSE
116-14" AMBER. . . . . . . . . . . . .. OUT
200-14" GREEN-aO/132 Super Deluxe PRICES
206-14" AMBER. . . . CALL~

OKIOATA PRINTERS - Top Quality
82 - 80 Col .. CALL 83 - 132 Col .. CALL
92 - 80 Col .. CALL 93 - 132 Col .. CALL
B4 - 132 Col/200cps-Top of the Line . CALL
For Serial Interfaces . . . . . . . . . . . . . . CALL

mSHIBA P351 - 288 CPSI24 PIN - $1499

OIABLD - Lener Quality series
Model620 .. S969 Model630 .. $1799

WE HAVE ALL SOFTWARE-CALL

$ ACROSS THE BOARD PRICE REDUCTIONS $
INOUSTRIALGRAOE CCT DISK DRIVE SYSTEMS ROLLSRDYtESOF
SUPERIOR QUAUTY THE INDUSTRY

S-100 HARD DISK SUBSYSTEMS
Professionally engineered ST-506type systems forthe business market S-100Computer user. Includes
industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted, burned-in. Pro
visions for up to two hard disks in each system. We include operating system update. CP/M 80, CP/M
86, CP/M 8-16, CCP/M 8-16, CP/M 68K. (/1 Systems are CCT innovated hardlfloppy combinations, with
Mitsubishi DSDD 8" drive.) 12 month warranty.

CCT-10(11 + MEG) $1499 CCT-10/1 ............•........ $2049
CCT-20 (22 + MEG) $2019 CCT-20/1 ....•.....•....... $2569
CCT-40 (36 + MEG) $2499 CCT-40/1 . . . . . . . . . . . . . . . . $3049
CCT-60 (58 + MEG) .........•.... $3699 CCT-60/1 $4249
CCT-90 (87 + MEG) .....•...•.... $4909 CCT-90/1 $5459
CCT-125 (123 + MEG) 56099 CCT-125/1 $6649

HOT NEW PRINTERFACER 1TM. Print buffer I/O Board. Up to 1 Meg. RAM on board. Looks as/works with
CCT Interfacer3/4. Single or Muttiuser/lnterrupt driven or polled. Super-slick design handles one serial, one parallel,

BOARD software switchable. Also for Zenrth and Alpha. Intra Price - $349.

FLOPPY SYSTEMS
CCT-2.4· Dual 8" DSDD CCT-5. 5W' DSDD

Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure, IBM Compatible Mitsubishi 360K. Extra Heavy Cabinet
removeable filter air system, all cabling, A&T, Burned in. The accommodates two drives, hard or floppy. All cabling, A&T,
fastest system available: . $1229 Burned-in. Perfect for our Concurrent DOS Package. $399

CCT-8/5· FULL IBM COMPATIBILITY
One Mitsubishi 8" DSDD (1.2 Meg)/One 5- '14" DSDD (360K) IBM Drive

For Concurrent DOS and PC DOS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $1029

* SUPER PRICES *COMPUPRO COMPONENTS* IN sroCK *
cpu-z -$229 • Disk 1A - $399 • Disk 1A w/CP/M - $499 • CPU 8086/10 - $359 • SPU-Z - ?

CPU 8085/88 - $229 CPU 286 - $849 CPU 68K - 10Mhz - $359
Disk 3-$459 • RAM 22 (256K) - ? RAM 23164K - S2291128K - S299

SUPER SALE - M-DrivelH - 512K - $399/2 Meg -$899
Enclosure 2Desk - S6991Rack - $749 • Interfacer 3- S409 • Interfacer 4-$289 • System Support 1-$299

Concurrent DOS 8-16 (CCTCMX) - $309 • CP/M 80 (CCTHMX) -$125 • CP/M 86 (CCTTMX) - $175
CP/M 8-16 (CCTTMX) -$199 • CP/M 68K (CCTCX) - SZ79 • Operating System Updates/Remakes· S30

I 16 Bit Upgrade Kit: CP/M 86, RAM 23, System Support 1, Cable $649 0 CP/M 8-16 •Kit -S673 I
CCT·1 - ENTRY LEVEL S-100 BUSINESS SYSTEM

• Enclosure 2:Desk-21 Slot Mainframe • • CCT-2.4-DuaI8" Mitsubishi
• CPU-Z - 6 Mhz Z-80 CPU Board. DSDD Drive System - 2.4 Megabytes •

• Disk 1A - DMA Floppy Disk Controller • • CP/M 80 - 2.2 HMX . CCT Modified.
• RAM 23 - 64K Static RAM - 12Mhz • • All Cabling, Complete CCT Assembly,
• Intp-rfacer 4 -3 SeriaV2 Parallel I/O • Testing, and Minimum 20 Hour Bum-in.

RUNS ALL STANDARD 8" CP/M SOFTWARE -INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY

Prices &availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to an)Une. All products we sell are CCT individually tested
and set up for )Uur system - Plug-In & Go! Arizona residents add sales tax CCT© Trademark - Custom Computer Technology; MS-DOS© Trademark - Microsoft· IBM© Trademark
International Business Machines; CompuPro© Trademark - w.J. Godbout; CP/M © MP/M© Trademarks - Digital Research HERCULESTM Trademark - Hercules'Computer Technology
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DISK WO,RLD! is proud to introduce
the lowest· riced, LIFETIME·WARRANTY

diskettes ever!
And they're BRAND NAME PRODUCT to boot!

5.25"8800....69 ea. 5.25" 0800....79 ea.
5.25" 0800-HO...s2.25 ea.

3.50" 8800...s2.09 ea. 3.50" 0800...s2.55 ea.
Based on multiples of 100 each.

Boxed in 10'5 with heavy-duty cardboard sleeves, user 10 labels,
reinforced hubs (where appropriate) and write-protect tabs.

SHIPPING: Wabash Pinnacle Diskettes are sold in mul
tiples of 100 only. Shipping charges are $3.00 per 100,
regardless of type or size.

PAYMENT: VISA, MASTERCARD and PREPAID orders
accepted. Corporations rated 3A2 or better and govern
ment and Quasi-government open accounts are accepted
on a NET 15 basis.

C.O.D. orders are subject to a S5.00 special handling
charge. (Sorry for the increase, but too many people have
been refUSing C.O.D. orders or using bad checks. It's a
claSSIC example of a few "bad eggs" making life more
expensive for everyone else.)

APO, FPO, AK, HI & PR ORDERS: Include shipping as
shown and an additional 5% of the total amount of the
order to cover PAL and Insurance.

No other non-continental U.S. orders are accepted.
TAXES: IllinOIS residents only, add 7%.

MINIMUM ORDER: 535.00
All orders subject to acceptance.

Not responsible for typographical errors.
ORDERS ONLY:
1·800·621·6827

(In Illinois: 1·312-256-7140)
INQUIRIES & INFORMATION

1·312·256·7140
FOR FASTEST SERVICE, USE Mel MAIL:

Just addLess "DISKDRDER"
(24-hour shipping on any item in stock

if you order via Mel MAIL.)

2. The people who buy "cosmos" .stuff from major manu
tacturers that usually hits quality control standards, but IS
cosmetically blemished and thus can't be packaged and sold
under the manufacturer's own name.

3. "Duplicator Quality". Uncerllfied media, usually below
manufacturer's own standards and frequently below ANSI and
IBM standards. Sold on an "as-is" basis with the understand
ing that the manufacturer's name will never be divulged. Usual
ly about a 20% reject rate ...as compared to DISK WORLD's
standard of less than 1/10001h of 1%relect/return rate. Nexfto
garbage, thiS IS fhe source of most diskettes advertised at a
dollar or less.

They may work ...and then again they may not. (Frankly, the
odds at the Blackjack table In Las Vegas are more In your favoL)

4. Garbage. Stuff that shouldn't be sold at all. But some
manufacturers are hurting for cash, so they sell It anyway.
(After all, they want to meet their payroll. Look whaf happens
when you don't. you become a Dysan or Verbatim. Lots of
history, but no money.) More and more garbage IS being
dumped Into the market as manufacturers become pressed for
cash and are motivated Into selling anything and everything
they can manufacture. (Read the article In FORBES about
Verbatim and ItS "Bonus· brand.)

Finally, the Taiwanese counterfeiters are moving Into the act.
Perfect duplicates of fhe packaging of major manufacturers
with one exception: the quality isn't there.

The Critical Factor,
Only DISK WORLD', Inc. offers fully brand-Identified.

LIFETIME-WARRANTY product for less than a dollar.
Everyone else offerrng 5.25" product for less than a buck

doesn't tell you who makes It.
We do.
And that ought to tell you a lot right Ihere.

Unspecified.
UnspeCified.
UnspeCified.
Unspecified.

.80 ea.

.93 ea.

.93 ea.

.77 ea.
+ shpg.
.99 ea.
.92 ea.

.99 ea.
89 ea

49 ea.
.89 ea.
.93 ea
.77 ea

AOVERTISEO
LOW PRICE:

.89 ea.

.99 ea.

.95 ea.

.99 ea.

Computer/Computer
DISK WORLD

Communications
& ElectrOnics
Precision Data
Diskette Connec.
Comp Soft Serv.

VENOOR:
Unitech
Datatech
Computer Club

Unspecified.
Wabash
Datatech

The real truth about $1.00 or less diskettes.
It costs all diskette manufacturers about the same to pro

duce adiskette. Some may charge more because they want to
prolect a "premium quality" Image, ala the late, lamented
Dysan who bought their baSIC media from 3M.

Some charge less because they sell a sub-standard prod-
uct. ..and we're not foolish enough to name names here.

But here's the truth about the $1.00 or less diskette market.
It falls Into four categories:
1. The DISK WORLD's of the universe who Simply are so big

that they can buy first quality product In massive quantities and
choose to pass on the savings to you. (PreciSion Data and
Diskette Connection on BRANO NAME products also fall into
this category.)

mouth is. Our first order for Wabash Pinnacle Olskettes was
1.5-million Units.)

That's an awful lot of faith and confidence.
But, then again, I have the diskette that Tom Streit literally

melted ... and kept on running.
The truth about $1.00 or less diskettes.

More and more ads are popping up offering diskettes for
$1.00 or less.

By the same token, more and more people who were selling
used cars a few months ago are now selling diskettes by mail.

We did a little survey of current ads for diskettes advertised
for a dollar or less and did some analysis of the market and
here's what we found as it applies to 5.25" DSDD diskettes
"supposedly" selling for a dollar or less.

ACTUAL
PRICE ACTUAL

PER 100: MFGR.:
.92 ea. UnspeCified.
99 ea. Unspecified.
.98 ea. Unspecified.

1.02 ea. Unspecified.

Introducing Wabash Pinnacle Series Diskettes.
Two years ago, If you'd told me I'd be writing thiS ad, Iwould

have laughed
At that time, Wabash diskettes were synonymous with

"s-I"
Just saying that quality control was poor would be

charrtable
So much was wrong that DISK WORLD wouldn't sell them.

That was yesterday.
Kearney-National Inc, a S202-million division of a much

larger company, came Into Wabash.
Out went the old management. the old methods, the old

production techniques ...and In went a lot of new people,ldeas,
production lines and some really Imaginative thinking.

The end result.
Today, I'm proud to offer you the Wabash Pinnacle Serres of

diskettes at the prrces shown.
ThiS Isn't evolution In diskette manufactUring: It'S revolution.

Here's what you get.
Wabash Pinnacle diskettes are

.. certified 100% Error Free

..are coverd by a LIFETIME WARRANTY
meet or exceed all Industry speCIfications (by qUite

some distance)
and are Simply the best value In diskettes available

today
The torture test.

ConSidering Wabash's earlier dubious reputation, I wasn't
exactly a true believer when their Director of Marketing came
Into my office with samples.

So I took a box at random, selected a diSk, bent the thing
every which way and slipped it into my IBM-PC.

It formatted. It booted. It stored and retrreved data.
That wasn't enough.

I gave samples of the diskettes to Curt Rostenbach and, in
turn, to Tom Streit, both hackers of long experrence and mem
bers of the Waukegan (Illinois) Apple Users Group.

Tom really went at it.
He took aquartz-halogen lamp, aimed it at the diskette until

It started to smoke (and melt) ... and then formatted, booted
the diskette and stored and retrieved datal

The same ternbly (and intentionally) mutilated diskette ran
on an ITT. Corona and IBM.

Curt was nicer.
He Simply bent the diskette every which way ..and It slill

formatted, booted and ran on his Apple.
The best buy I've ever seen.

DISK WORLDL Inc. sells more fleXible magnetic media by
mall-order than anyone else In the world.

I. as PreSident ot the corporalion, won't tolerate a product
with a failure rate of more than 1/1000th of 1percent.

I also don't like companies who try to milk a "quality· or
"premium" Image for a higher price like Oysan and Verbatim
did .untll they failed.

As PreSident of DISK WORLDLlnc.. my motto IS Simple: "the
best diskette for the least amount of money."

Wabash is it.
Right now. there IS no better value than the Wabash Pinnacle

Series of diskettes.
Granted, you have to buy a hundred at a time, but so what?

Split the order with frrends, relatives, co-workers or even your
worst enemIes.

The key thing IS to get the most diskette for the money.
And thiS IS It.
(InCidentally, as acorporation, we put our money where our

DISK WORLD' I 629 Green Bay Road., nc. Wilmette, Illinois 60091
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~ FORTRON CORPORATION
~ 3255A SELDON COURT. FREMONT. CA 94538

INFORMATION & CALIF. RESIDENTS

(415)490-8171 I.
TLX: 559291 FORTRON
FAX: (415)4909156 =-=

11800Fe 130-40
(130 W. max.)

• For Faraday, D'IC megaboards,
XT compatibles

• OCP, OVP, short circuit
protections

• Match our computer chassis
FC-630

• DC fan, 110/230 VAC
convertible

• U.L. recognition, one year
warrantyPC/XT

FC 135-40 (140 W. max.) 12800

• For upgrade IBM PC to XT same pin out, same
dimension as IBM PC, XT

• or 8 pin output connectors for Faraday
CPU board

• With 4 drives connectors
• Low noise DC fan, 110/230 VAC convertible
• Over current, over voltage, short circuit, thermostat

protections
• U.L. recognition, one year warranty

Attrective Prices for Deelers/OEM's
Pleese Cell for Current Prices!

18800FC 5182
(200 W. max.)

• Identical dimension & pin-out to
IBM AT power supply

• Faraday type pin-out available
• W/4 drives connectors
• High air flow, low noise DC fan,

110/230 VAC convertible
• OCP, OVP, short circuit,

thermostat protections
• U.L. recognition, one year

warranty

ORDER TOLL FREE [800] 821-9771

"All look-alilce supplies come with some type of
warranty, only Fortron'. power supplies come with a
guarantee backed by a full U.L. rating.
Your PC represents a substantial investment, it does not
malce sense to risk costly downtime due to bargain
power supplies, when for a few dollars more you can
have the confidence of Fortron quality."

TrUlt in Fortron quality without compromise.

When choosing a POWER SUPPLY lor your PC, XT, AT or Compatibles
please consider this. ..

• Comes with 5 slot mother
brd., 100 W. power supply,
cooling fan

• Two 'h height drive bracket
• Dia. 15Y,'xI2'x6~'

• Ext.lRcv. Adaptor optional

• IBM XT keyboard
compatible

• Enlarged return
key

• Light and num.
lock keys

12800

• IBM AT keyboard
compatibla

• Enlarged return
shift key

• Capacitance low
profile key
switch

Fe 527
8800

FCA27
Expansion

Chassis
Ext./Rcv.
Adaptor

17800

FC 640
26800

• IBM AT identical
• Complete mount

ing hardware
• LED lamps,

spealcer optional

• IBM XT identical
• To use FC 135-40

power supply
• Side switch
• Complete mount

ing parts

• For Faraday
DTC BRD

• Rear side switch
• To use FC 130-40

power supply
• Complete mount

ing hardware

TERMS
• Min. shipping & handling

$6.00.
Can be more for actual cosl.

• CA. Res. add 6.5% tax.
• No return merchandise without

a RMA No.
• Restocking charge 15%.
• Prices subject to change

w/o notice.

-", "" u _:= ...., '.
." - ..

• Free PC-Tallc Software
• 300/1200 Baud
• Auto. Busy Redial, Auto. Answer
• Dual phone jack plus RS232 port
• Self test

INTERNAL MODEM
only 17900

A GREAT GIFT Listed19900

for Him or Her your cost now
9900

Call for Oty.
Price.

Thermo
Printer

• 80 characters/line
• Battery back-up
• Centronic Parallel Interface

TEAC
Miniscribe

Hard Disk
Drives

10 MB 44900

20 MB 55900

(w/cable controller)

FC 830 512K
Memory
ExpanSion
• From 64K to 512K
• Parity-checlced

memory for error
detection

13r

• e .••
-_ ..1 •
- '

Fe 730 [CT-6050C)
3B4K Multifunctions
• Memory Expansion to

384K
• Clocle/Calendar
• Serial, parallel interface
• Game port

TEAC
Half Height
51ft" Floppy

Drives
TEAC 55BV

FC840 RB232
/Real Time
Clock
• To 9600 Baud
• Battery back-up

·.
,

- • --= \

64K .. .8001
9 pCB.

128K 53001
9 pCB.

piggy back
256K 33001

9 pCB.

11800

CT-BD40
Monochrome/Graphic/
Printer

• 80 X 25 text mode
• 720 x 348 graphic mode
• Runs Lotus 1-2-3
• 64K Graphic Display Mem.

CT-6020 Color/
Graphic/Printer
• 80 x 25 Hi-Res

40 X 25 Low-Res
• 320 X 200 Dots
• Compo video output
• Light pen conn.

8800

• 8 X 25 screen
• 7 x 9 character
• TTL Level of output

FC 530
Monochrome!
Printer

.:

14800

· -

FC330 Hard
Disk Controller
• Up to 2 Hard

Disk Drives
• Fully Buffered VO

Bus
• Built-in ECC

• Hard Disk Drive Cable
(34p-34p) . . . . . . .. 18"

• Floppy Drive Cable ....11"
• 9 pin D type to 25 pin

D type for PCAT 1800

• Printer cable 25 DB to
• Centronics 1800

RS232 to RS232 cable .. 1800

• Power cord w/female
socket 200

• RS232 serial
• Parallel interface

..

• Drives 4 X 5V. '
FDD

• IBM compatible
• w/cable

FC 830 RB232/
Paranel Port

• w/Swivels
• Hi-Res for IBM PC

12' Green: 8800

12' Amber: 10800

FC 230 Floppy
Disk Controller
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SPECIAL GROUP PRICED
EPROMS

64K DRAM 2708, 2716, 2732,
FULLY FUNCTIONAL

WITH SLIGHTlY 2764,27128
SHORTER LEADS 250NS 3.50

200 NS OR FASTER 300NS 3.00
4164 .45 350NS 2.75

4416 .90 450NS 2.25
650NS 1.75

AOC·0804 3.50 MC840 .75
OAe-oI08 f.50 GROUP PRICED MC8506 10.00
AOC·0809 3.50 LOGIC·TTL GROUP PRICED LOGIC 8641 1.00
Tl082 .50 058820 .50
AY5·1013 1.50 74XX,74lSXX .25 OS8832 .50
AYHOtS f.50 ECl10K 1.00 058833 .50
Till 17 .50 741XX, 74lS1XX, 74SXX.35 .M88861 .5.0
MC1414 .70 742XX, 74lS2XX .50 EClIOOK 5.00 M88874 .50
140()..100 2.00 CMOS40XX .25 AVUefO 2.00
1420-55 2.00 743XX, 74lS3XX .50 AY3·8912 2.00
MC1458 .40 74S2XX, 74S3XX .60 CMOS 45XX .50 8T09 .50
tlC'472 .50 8Tl4 .50
tlCf... .so 8T20 .50
MCf4ll11 .50 CA3054 .50 MM5060 2.00 75107 .50 8T23 .50
FOf7113 5.00 lM308 (8 pin) .50 MK5116 .25 75110 .50 8T24 .50
ULN2003 .50 CA3080 (8 pin). .50 TMS5220 5.00 75113 .50 8T26 .50
2006 .70 lM310 (8 pin) 1.00 5257·450 .50 75138 .50 8T28 .50
OG201 .25 lM311 (8 pin) .25 LM531 (8 pin) .75 75141 .50 8T37 .50
ULN2074 2.00 lM319 1.25 TMS5501 12.00 75150 .50 8T38 .50
2101-250 .50 lM324 .25 NE555 (8 pin) .35 75154 .50 FOll2f8 5.00
2102-450 .50 03232 1.00 NE558 .75 75160 .50 9312 .80
OG211 1.00 03242 4.00 LM566 1.00 75161 .50 9314 .60
2111·250 1.00 LM3302 1.00 MSM5832 2.75 7524 1.00 9321 .75
2111·450 1.00 3341 2.00 MM5837 .50 75322 .50 9328 1.00
2114-f50 .80 MC3346 .70 NE592 .25 75365 .50 9338 1.00
2114·200 .80 F3357 1.50 '"8-fOO 2.00 75427 .50 93419 3.00
2114·250 .80 lM339 .45 8118·f20 f.75 75450 .50 93422 3.00
2114-300 .50 MC3401 .50 '11"'SO f.25 75451 .50 93425 3.00
2114-450 .50 MC3403 .50 .11foHO .110 75452 .50 936 2.00
2115·70 3.00 3441 1.00 .11..2SO .as 75453 .50 93122 .50
2118-120 1.00 3450 1.00 f2f4·'SO e.oo 75454 .50 93124 .75
2118·150 .75 3453 2.00 MPQ6502 1.00 75461 .50 93L422 3.00
2118-200 .50 lM348 .45 1122 3.IlO 75462 .50 93S16 .50
2125·45 3.00 3486 1.00 6522A 4.00 75497 .50 93546 2.00
2141-150 .80 3487 1.50 6802 2.00 0785 4.00 93S48 .80
2147·45 2.00 351 .25 lloe 2.00 8017 1.75 9401 5.00
2147·55 2.00 LF353 .50 . 11'0 .75 8031 5.00 9602 .75
2147·70 2.00 OS3612 .50 112' 2.00 8056 4.00 9614 .75
2148·55 2.00 MB3614 .75 6840 2.00 8080A .75 9615 .75
2149·49 2.00 3900 .50 N45 2.DO 80118-2 5.00 96102 1.50
X2212 1.00 3906 1.00 6850 2.00 8123 1.00 96lS02 1.50
MPQ2222 .75 LM393 .35 6852 2.00 8200 2.50 TMS9900 3.00
25lS2519 .50 lM393 (8 pin) .50 68AIO 1.25 8202A 14.00 TMS9901 1.50
25S1O .60 40161 .80 68A2! 2.50 8212 f.DO TMS9904 3.00
25S18 .60 MC4024 2.00 . 68M5 2.50 8216 1.00 TMS9914 3.00
2532-450 2.25 4027·250 .35 68A52 2.50 8220 2.00 TMS9918 20.00
2651 4.00 4027·300 .35 68B09 3.00 8224 il TMS9980 10.00
2661 4.00 MC4044 2.00 IIS2f 3.00 8226 l8001 7.50
26LS31 1.00 4044·200 .80 68B45 3.00 8234 1.50 ZlOACPU 2.00
26S1O .60 4044·300 .50 6N138 .50 8237-4 3.00 Z80Acrc 2.00
27011·500 2.00 40l45·450 .50 MB7052 .50 8237A 3.00 lIOAOtIA 4.50
2708·550 2.00 TMS4050 .50 LM710 .40 8238 2.50 Z80APIO 2.DO
27128-200 5.00 TM$4060. .50 lM733 .40 8243 1.50 lIOASIGO 3.75
FSA2719 1.25 C04104 1.00 lM 741 (8 pin) .30 UIIO 4.00 l80ASICI2 4.50
27S03 .50 411"'20 ,.DO lM 748 (8 pin) .50 1251 2.00 lIOBCPU 3.00
AM2901 3.00 411"'SO .75 74COO .50 I25fA 2.00 Z80CPU ,.00
LM2901 .75 411..200 .50 74FOO .35 1253 2.00 lIocrc f.oo
AM2903 5.00 411..250 .3. 74F04 .35 1253-1 2.DO Z8OPIO '.00
AM2905 1.50 41211·'SO 5.00 74F08 .35 8Z3IA 2.00 lIOSIGO 3.00
Q2T2905 1.50 4164-120 1.75 74fl57 .45 8255A-5 2.00 OURPOUCY
lM2907 1.25 4164·150 .95 74f245 .60 8257 2:00

~~---lM2907(8 pin) 1.25 4164-200 .85 74f32 .35 8257·5 2.00 l ........"""_.J ...~~
FP~2907 .75 41/w·SPECIAL AS 74f373 .60 82511A 2.00 • ,"*" Add S4 b "".........':.

AM 910 5.00 MB425 2.00 74F374 .60 8262 1.75
UI'dr. b ~ ....... palnf- ..
II.AlCllD'YIII'Iitna••• ..,·.

AM2911 5.00 4332·200 2.00 74f374 .60 8266 1.75 ~ \11I& Me. 6Itwn.e:tIftl. ..

lM2917 1.25 4416·150 1.50 74f74 .35 08274 9.00 tlledetwct.tffl1/'fI'1~PI!"'D"I'chlict.

AM2940 2.00 4418-SPECIAL .110 74HC138 .45 N8274 2.50
__ 10"""",_
ctwdq Ii) (INr~ HI> uetwgr 0'1~

UON2957 .50 MC4741 .75 74HC244 .60 8279·5 3.50 c.lOIIdl!n.ca:>t~ ....CoIIft..

AM2965 .75 IH5010 2.50 74HC245 ..60 8286 4.00 "'cNd. UlNJnchfd. r:w......,..
AM2966 .75 IH5011 1.25 74HC373' .60 8289 4.00

_UCOD__.-.__ •.0. __

lM301 (8 pin) .25 CRT·5027 3.00 74HC374 .60 82S16 1.00 CCU'lGt ......___ S5m.·,*,,~.

TP3040 5.00 CRT·5037 5.00 74HCT08 .35 82S62 2.00 cNngir ........... N ......... 1I)

74HCT244 .60
_........
__...10 ...........



TURBO

2630 Walnut Avenue, Unit C, Tustin, California 92680

CONQUEST PC TURBO 256K Two
Half Height Drives, Floppy Disk Con
troller 135 Watt Power Supply, Serial
Port, Parallel Port (IBM Standard),
Enhanced Keyboard, Monochrome or
Color Adapter with Green or Amber
Monitor All for:

$1545.
Above System With 10MB Internal
Hard Disk:

$2295.
With 20MB Internal Hard Disk:

$2520.
With 40MB Internal Hard Disk:

$2840.
Tape Back Up Systems Are Also
Available for the Conquest PC Turbo at
a Nominal Price.

.. PC-XT AND PCAT
DIff8ntnIconfigur8llons

","bM
""j",

CALL~i'MICES.

AST I/O MINI CARD, l-SER. $150.00
AST SIX PACK 64K, l-SER., 1-PAR __ $259.00
AST PREVIEW $309.00
AST ADVANTAGE CARD

128K FOR AT $495.00
ALR CHALLENGER CARD

128K FOR AT $395.00
PERSYST COLOR

PRINTER ADAPTER $179.00
PERSYST MONOCHROME

PRINTER ADAPTER $199.00
PERSYST BOB CARD $395.00
HERCULES COLOR

PRINTER ADAPTER $179.00
HERCULES GRAPHIC

PRINTER ADAPTER $319.00
STB GRAPHIC PLUS II $325.00
IBM COLOR GRAPHIC ADAPTER __$225.00
IBM MONO PRINTER ADAPTER __ $230.00
GENOA SPECTRUM GRAPHIC CARD _ $349.00

MAXELL DISKETTES MD2 $35.00/box
MAXELL MD2-HDM FOR AT $65.00/box

CONTROL DATA DISKETIES $24.00
KEYTRONIC KEYBOARD KB 5151 __ $179.00

UNI1S

NEC PINWRITER 80 COL. $699.00
NEC PINWRITER 136 COL. $899.00
EPSON LX 80 $249.00
EPSON FX 80 $399.00
EPSON FX 100 $525.00
EPSON RX 100 $399.00
EPSON JX 80 $525.00
EPSON LO 1500 $925.00
COMREX CR 420 $1895.00
TOSHIBA 351 $1275.00
STAR MICRONICS SG 10 $259.00
STAR MICRONICS SG 15 $395.00
CITIZEN PRINTER MSP-l0 $349.00
CITIZEN PRINTER MSP-15 $485.00
CITIZEN PRINTER MSP-20 $499.00
CITIZEN PRINTER MSP-25 $699.00
JUKI LO 6100 $425.00
JUKI LO 6300 $745.00
BROTHER HR-25 $665.00
BROTHER HR-35 $895.00
DYNAX OX 15XL $389.00
OKIDATA CALL

10MB SUB SYSTEM INTERNAL $750.00
EXTERNAL $925.00

20MB SUB SYSTEM INTERNAL $975.00
EXTERNAL__ $1150.00

40MB SUB SYSTEM INTERNAL $1295.00
EXTERNAL __ $1475.00

HAYES SMART MODEM 1200 _
HAYES SMART MODEM 300.----
HAYES 1200B PLUG IN CARD _
HAYES 2400 BAUD MODEM _
POP COM 1200 EXTERNAL _
AST REACH MODEM .,-- _
OIC MODEM INTERNAL _

TANDON TM-l0D-2 DSIDD~ $155.00
TOSHIBA SLIMLINE DS/DD $139.00
TEAC SLIMLINE DSIDD $139.00

10MB HARD DISK
W/l0MB TAPE BACK UP $1250.00

20MB HARD DISK
W/l0MB TAPE BACK UP $1475.00

40MB HARD DISK
W/l0MB TAPE BACK UP $1795.00

MONITORS

IBM PC, 256K, One Half Height
320K Disk Drive DSIDD, Persyst
Color Card With Printer Port, Taxan
Green Monitor, DOS 2.1, PLUS a
10MB Hard Disk Sub System All For:

$2599.

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green Moni-
tor, DOS 2.1, 130 Watt Power Supply
PLUS a 10MBHard Disk Sub System
All For:

$2899.

IBM PC, 256K, Two Half Height
Drives DSIDD, Persyst Color Card
With Printer Port, Taxan Green Moni-
tor, DOS 2.1, 130Watt Power Supply,
10MB Hard Disk Sub System, PLUS
10MB Tape Back Up System All For:

$3499.

IBM PC, 256K, Two Half Height
Drives DSIDD, Persyst Color Card
With Printer Port, Taxan Green Moni-
tor, DOS 2.1, 130 Watt Power Supply,
20MB Hard Disk Sub System All For:

$3299.

IBM PC, 256K, Two Half Height
Drives DS/DD, Persyst Color Card
With Printer Port, Taxan Green Moni-
tor, DOS 2.1, 130 Watt Power Supply,
20MB Hard Disk Sub System, PLUS
10MB Tape Back Up System All For:

$3899.

_-..- -lJ)----- -------- -. ---- - - ------------- .-

AMDEK 300 Green $135.00
AMDEK 300 Amber $149.00
AMDEK 310 Amber WITTL Plug__ $165.00
PGS HX-12 $465.00
PGS MAX-12 $185.00
PGS SR-12 $625.00
TAXAN #115 Green Composit $125.00
TAXAN #116 Amber Composit __ $135.00
TAXAN #121 Green WITTL Plug__ $149.00
TAXAN #122 Amber WITTL Plug __ $159.00
TAXAN #425 COLOR MONITOR __ $449.00
TAXAN #440 COLOR MONITOR __ $569.00
IBM MONOCHROME DISPLAY __ $260.00
IBM COLOR DISPLAY $590.00

Prices & availability subject to change without notice-IBM is a registered trademark of IBM Corporation. COMPAQ is a registered trademark of COMPAQ Computer Corporation. Conquest is a
registered trademark of Conquest Computer Industries.
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~hat's New at
AMERICAN DESIGN COMPONENTS?

"The Source" of the
electro-mechanical components
for the hobbyist.

MINIMUM
ORDER

$15.
Byte-115

$15.00 NP.w

Number

OUTPUT: + 5 VDC, .9A
-5 VDC, .1A

+ 12 VDC, .3A
INPUT: 120 VAC/60 Hz ... 25A
Mfr - Caleca #55416

Item #1882 $6.95 New

For computer upgrade ....
21 user·defined keys, SPST mechani
cal switches. 21-pin ribbon cable
connection. General instructions for
replacement of membrane keyboards
incl. Update computers such as the
Timex Sinclair Z81/1000.
Dim.: 13% "W xl:y. "H x 5"0.

Item #6643M $9.95 New

21 user-defined keys. 7-pin con
nection. ASCII 8-bit serial output.
Originally designed for the Adam.
Dim.: 15"W x 2V,"H x 6V," deep.

Item #6643 $19.95 New

ASCII 75·KEY
KEYBOARD

Exp. Date

State Zip

Signature

City

Telephone: Area Code

Address

Name

Designed '
for use with TI '...
computers. Built-in
AlB switch enables
user to switch from TV
antenna without discon- Hundreds of components!

~~~~:~t~~~~~~~~~~I~~~~~. Consisting of Heat Sinks,
Apple compatible. Capacitors, Trimpots, Resistors
Mfr - TI #UMl 381-1. and MOREi
Item #6713 $4.95 New Item #7010

9" HI-RESOLUTION 75-KEY MECHANICAL
(TTL) VIDEO KEYBOARD
MONITOR

115 VAC. Super quieti Sleeve
bearing, metal body with
5 plastic blades.
Dim.: 4% H sq . x 1 % H deep.
Mfr - Rotron "Hi-Lo"

Item #5491 $12.95 New

14.95

,- ",~-.
,..

~ I
..,..-:;-~ ... ~ .

DISK DRIVE LINEAR
POWER SUPPLY

Low noise level. Can be
mounted for cooling or exhaust.
Dim.: 3Ya H sq. xl %" deep
12VDC- Papst #8312
Item #7017 $12.95 New

28VAC - IMC Peewee
Item #7018 $7.95 New

1 2" COMPOSITE
VIDEO M0..NITOR

DC Output: - 5V @200ma.
+5V@3amps

+12V@2.9amps
+ 18V linductivel @ 1 amp

Input: 11 5V/60 Hz.
Chassis Dim: 11"Wx4"Hx8"D

Item #6642 $14.95.....

2 for

2 for

Green phosphor. 40/80 col
umn. 1000-line resolution.
18MHz bandwidth. Compati
ble with IBM, Apple. Commo
dore, and more. Includes ex·
ternal transformer for operation
on 115 VAC & video cable.
Mlr - Elston Elec. #OM30.

2 lor $150.00 Item #6602 $24.95 New Item #6811 $19.95 New

115 VAC/50 Hz., 21 W., 28A.,
3100 RPM; 5-biade model, alu
minum housing. Can be mounted
f~r bIO~~ng"or eXhau~t.H
DIm.: 4 1,. sq. x , Y2 deep.
Item #5345 $7.95 RFE

Serial format. Search 80lPS 
Read/Write 201PS. 12V motor,
5V logic, 8 & 9 pin connector
cables. Originally designed for
the Adam.
Dim: 5"W x 3:y.. "H X 4 H deep
Item #6641 $9.95 New

115 CFM, 5-BLADE 30 CFM 65 CF
MUFFIN@ TYPE FAN MINI IIWHISPER FAN

FANS • , /

28VAC --
& ! \

12VDC
I

5 Yo " DISK DRIVE
'h HT; 96 T.P.1.

COMPUTER
TAPE DRIVEe;;;,.
7-";;.;,,,.

Total -Shipping & handling, we ship UPS unless
"I1EE otherwise specilied. Add $3 plus 10% total.

8lect, Co<lro<l(O Canadian: $3 plus P.O. cost. Charge only. -
e"ice~~tneel)lJn~ Of Sales Tax (N.J. residents only,

"el)' 0 Sent "'it~lIl please add 6 % of total) -
'de,. ORDER TOTAL

-

* AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074
: YES! Please send me the following items: 0 My check or money order is enclosed.

Item How 0 Charge my credit card.
No Meny? Description Price Total 0 Visa 0 Master Card 0 Amex

Card No.

All inquiries and free catalog requests call 201-939-2710.

$9.95New : For aI/phone orders, cal/TOLL-FREE 800-524-0809. In New Jersey, 201-939-2710.

Stall Dimensions
Step DC Torque H x W x D lin.)

Angle Volts oz/in 1) Body 2) Shaft Mfr. & Part No.

* Calculated

Item
No.

5105 7.5 12

6671 3.7 12

5431 1 5 17* l)1'/.xl'1.xl N.A.Phillips
2)1/. x Yo A82310-M2

5272 1.8 1.3 200 1) 414 diax4Y, Sigma
2) 3/. dia. x 13/,. 20-4247TD-200Fl.3 2 for

16 1) Airpax
2) 1'/. x 1% X '/. K82201-P2

1 5 * 1) 1% sq x 1'/,. Mitsubishi
2) 3/,. dia x 'I,. 42SH-32KCA

12-digit
keyboard
and joystick.
Originally used
in computer
and games.
Includes
coil cord
with 9-pin
connector.

COMPUTER &
GAME CONTROLLERS
(Set of 4)

Originally designed lor use in Atari coin-oper
ated games. Contains a 19VLUP22 3-gun
color tube, locus and brightness controls. Has
electromagnetic deflection and solid state cir
cuitry with three "z" amp inputs (red, green,
blue). Ideal lor arcade replacement or, with
the addition of external circuitry, for color
graphics display. Manual included.

Item #5449 $129.00 New

STEPPING MOTORS 
for ROBOTICS
Precision steppers with increments
from 1 to 7.5 degrees. Speeds up to
5,000 steps. #6671

W e warehouse 60,000
items at American Design

Components - expensive,
often hard-to-find components

for sale at a fraction of their
original cost!

You'll find every part you need

- either brand new, or removed
from equipment (RFE) in excellent

condition. But quantities are

limited. Order from this ad. or visit
our retail showroom and find ex

actly what you need from the
thousands of items on display.

Open Mon. - Sat.• 9-5
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TOP
UALITY

ENHANCEMENT PRODUCTS
FOR IBM AND COMPATIBLE COMPUTERS

Hard Disk Subsystems
• 10, 20, 30, 44, 65, 70, 120 MB
• High Performance Models

For 286 Class Machines
• Formatted and Tested
• Easy Installation

Expansion Cards
• AT Multifunction
• AT RAM
• Four Function I/O (Short Slot)

Tape Backup Subsystems
.10 to 60 MB
• Internally Mounted or

Free-standing
• High Speed

Accessories
• 640K Motherboard Upgrade
• Power Center™ Power Distribution

Inquiry 65

~5) :~.'~t~~a~'~~~-~~Od"'"
And Accessories For IBM, Compaq, AT&T Personal Computers

Our products are now available to dealers through SOFTSEL and MICRO D.

401 W. Dyer Rd., Santa Ana, CA 92707 • (714) 549-9111
IBM is a trademark of International Business Machines Corp.

Compaq is a trademark of Compaq Computer Corporation
AT&T is a trademark of American Telephone and Telegraph

NOVEMBER 1985 • BY T E 475



Our diskettes are packed 10 disks to acarton and 10 cartons to a case.
The economy bulk pack is packaged 100 disks to a case without
envelopes or labels. For best value, you should order in increments of
100 diskettes. Almost all diskettes are immediately available from
Super Disk. With our efficient warehouse facilities, your order is
normally shipped in less than a day.

39<: per disk
Quantity One

5'/.' SSSD Soft Sector w/Hub Ring 6431-BA 0.54
5'14' Same as above, but bulk pack wlo envelope 6437-BA 0.39
5V.' SSDD Soft Sector w/Hub Ring 6481-BA 0.58
5V.' Same as above, but bulk pack wlo envelope 6487-BA 0.43
5'14' DSDD Soft Sector w/Hub Ring 6491-BA 0.64
5'14' Same as above, but bulk pack wlo envelope 6497-BA 0.49
5V.' DSQD Soft Sector w/Hub Ring (96 TPI) 6501-BA 1.49
SSSD = Single Sided Singie Density; SSDD = Single Sided Double Density;
DSDD = Double Sided Double Density; DSQD= Double Sided Quad Density.
TPI = Tracks per inch.

Super Disk
price

per disc (S)

Ad #102585-BA

Part #

Now
31C
a disk

Mini Floppy DIsk!>
LIfetime Warranty
Archival Quality
Ouantlty 10

SAVE ON SUPER DISK- DISKETTES
Product Description

NOW... NAME BRAND QUALITY ATSUPERCE PRICES
Now, you can buy Super Disk brand diskettes directly from Communi'
cations Electronics at prices less than "unbranded" generic diskettes.
Your data is valuable, so why take chances using a diskette that could
be so unreliable that the manufacturer refuses to put their name on it.
To save you even more, we also oHer Super Disk bulk product where
100 diskettes are packed in the same box without envelopes or labels.
Since we save packaging costs, these savings are passed on to you.
Diskette envelopes are also available from us. These super strong and
tear resistant envelopes are only 8¢ each. Use order # EV-5 and
specify the quantity of 5V" diskette envelopes that you want.

BUYYOUR DISKETTES FROM CE WITH CONFIDENCE
To get the fastest delivery of you rdiskettes. phone your order directly to
our order desk and charge it to your credit card. Written purchase
orders are accepted from approved government agencies and most
well rated firms at a 10% surcharge for net 10 billing. For maximum
savings, your order should be prepaid. All sales are subject to
availability, acceptance and verification. All sales are final. All prices
are in U.S. dollars. Prices, terms and specifications are subject to
change without notice. Out of stock items may be placed on backorder
or substituted for equivalent product unless we are instructed
differently. A $5.00 additional handling fee will be charged for all
orders with a merchandise total under $50.00. All shipments are
F.O. B. CE warehouse in Ann Arbor, Michigan. COD terms are available.
in U.S. UPS areas for $5.00 extra, and are payable with cash or
certified check. Michigan residents add 4% sales tax.

For shipping charges add $6.00 per 100 diskettes andlor any
fraction of 100 5V.-inch diskettes for U.P.S. ground shipping and
handling in the continental U.S. For 1,000 ormore disks shipped to the
continental U.S., shipping charges are $3.00 per hundred diskettes.
UPS 2nd day air rates are three times continental U.S. rates. For
Canada, Puerto Rico, Hawaii, Alaska, or APOIFPO delivery, shipping is
three times the continental U.S. rate.

Mail orders to: Communications Electronics Inc., Box
1045, Ann Arbor, Michigan 48106-1045 U.S.A. If you have a
Visa or Master Card, you may call and place a credit card
order. Order toll-free in the U.S. Dial 800-USA-DISK. In
Canada, order toll-free by calling 800-CA1-DISK.. lf you are
outside the U.S. or in Michigan dial 313-973-8888. Telex
anytime 81 0-223-2422. Orderyour Super Disk diskettes now.

Copyright @ 1986 Communications Electronics Inc.

Order toll free 800-USA-DISK

Super Disk
M

Diskettes
Now...Diskettes you can
swear by, not swear at.
Lucky for you, the diskette buyer, there are many diskette
brands to choose from. Some brands are good, some not
as good, and some you wou Id n't th ink of trusti ng with even
one byte of your valuable data. Sadly, some manufacturers
have put their profit motive ahead of creating quality
products. This has resulted in an abundance of low quality
but rather expensive diskettes in the marketplace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other people in the diskette industry recognized
that making ultra-high quality diskettes required the best and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfied to give you only the everyday quality now available,
an assemblage of quality conscious individuals decided to
start a new company to give you a new and better diskette.
They called this product the Super Disk diskette, and you're
going to love them. Now you have a product you can swear by,
not swear at.

HOWTHEYMADETHE BEST DISKETTES EVEN BETTER
The management of Super Disk diskettes then hired all the
top brains in the diskette industry to make the Super Disk
product. Then these top bananas (sometimes called floppy
freaks) created a new standard of diskette quality and
reliability. To learn the "manufacturing secrets" of the top
diskette makers, they've also hired the remaining "magnetic
media moguls" from competitors around the world. Then all
these world class, top-dollar engineers, physicists, research
scientists and production experts(if they've missed you, send
in your resume to Super Disk) were given one directive... to
pool all their manufacturing know-how and create a new,
better diskette.

HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew then assembled the newest, totally
quality monitored, automated production line in the industry.
Since the manufacturing equipment at Super Disk is new, it's
easy for Super Disk to consistently make better diskettes.
You can always be assured of ultra-tight tolerances and
supefb dependability when you use Super Disk diskettes. If
all this manufacturing mumbo-jumbo doesn't impress you,
we're sure that at least one of these other benefits from using
Super Disk diskettes will:
1. TOTAL SURFACE TESTING - For maximum reliability. and to lessen the likelihood of
disk errors, all diskettes must be totally surface tested. At Super Disk, each diskette is
100% surface tested. Super Disk is so picky in their testing, they even test the tracks that
are in between the regular tracks.
2. COMPLETE LINE OF PRODUCTS -·For a diskette to be useful to you and your
computer, it must be compatable physically. Super Disk has an entire line 01 5Y..·inch
diskettes for your computer.
3. SPECIALLY LUBRICATED DISK - Super Disk uses a special oxide lubricant which is
added to the base media in the production of their diskettes. This gives you a better disk
drive head to media contact and longer head and disk life.
4. HIGH TEMPERATURE/LOW-MARRING JACKET - A unique high temperature and
low-marring vinyl jacket allows use of their product where other diskettes won't work. This
special jacket is more rigid than other diskettes and helps eliminate dust on the jacket.
5. REINFORCED HUB RINGS- Standard on all Super Disk mini-disks. to strengthen the
center hub hole. This increases the life of the disk to save you money and increase overall
diskette reliability.
6. DISK DURABILITY· Super Disk. diskettes will beat all industry standards for reliability
since they will give you more than 75% of the original signal amplitude remaining even
after an average (Weibul &50) of 30 million passes. They are compatible with all industry
specifications as established by ANSI. ECMA. ISO. IBM and JIS.
7. CUSTOMER ORIENTED PACKAGING - All Super Disk disks are packaged 10 disks to
a carton and 10 cartons to a case. The economy bulk pack is packaged 100 disks to a case
without envelopes or labels.
8. LIFETIME WARRANTY - If all else fails. remember. all disks made by Super Disk Inc.,
have a lifetime warranty. If any Super Disk. diskette fails to meet factory specifications,
Super Disk. Inc. will replace them under the terms of the Super Disk. warranty.
9. SUPERB VALUE - With Super Disk's automated production line, high-quality, error
free disks are yours without the high cost.
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THE MEGA KITTM
BUILD YOUR OWN PC-XT

$1295.00

SYSTEM KIT INCLUDES:
MOTHER BOARD
Fully assembled and tested Mega Board with 256 K RAM. Mega board is 100% hardware compatible and the capacity for a full Mega
Byte on Board,

Mega Bios Rom runs all the XT programs except BASICA The ROM is an exclusive copywright on Display Telecommunications
Corporation.

Complete Users Manual-fully illustrated

ENCLOSURE
Mega Case is specifically designed to accomodate our Mega Board XT The case has a special bus expansion slot and requires power
supply with a switch in the rear.

POWER SUPPLY
130 Watt/Switching

DATA STORAGE
OOIDS Floppy Disk Drive/Oisk Drive Controller Card

KEYBQARD
Full feature advanced keyboard,

MEGA-BOARD ON DISPLAY
AT THE FOLLOWING LOCATIONS:

ELECTRONICS PROJECTS INCORPORATED HAWAIIAN INDUSTRIAL INSTRUMENTS
30 AIRPORT BLVD, 1154 FORT STREET MALL SUITE 200

MOBILE, ALABAMA 36608 HONOLULU, HAWAII 96813
(205) 342-4565 TEL: (808) 533-4312

90 Day Warranty on the Mega Kit (Monitor & Video Card not included)

TM

~lWItb
DISPLAY

~ TELECOMMUNICATIONS

CORPORATION

INTERFIRST PLACE
8445 FREEPORT PARKWAY SUITE 445

P,O, BOX 27
IRVING, TEXAS 75062

PHONE: (214) 607-1382 TELEX: 510600176 DTC UD
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TEAC 55B DISK DRIVE I
589.00

HARD DISK DRIVE CONTROLLER I
(10MB OR 20MB) 1159.00 I
84K RAM KIT (9 EA)

58.50/KIT I
258K RAM KIT (9 EA) I

539.00/KIT

ASYNC RS232

APPARAT EPROM BLASTER I
(FOR IBM) 5129.00
CITIZEN MSP-10 PRINTER •

1299.00
TOSHIBA 1340 PRINTER •

5599.00.
DBDD 5V. DISKETTE

512.95/per 10 ea •
PARALLEL PRINTER CABLE •

515.00 •• •••••••

I
189.00 I

150W POWER SUPPLY

1109.00 I
6 OUTLET SURGE SUPPRESSOR I
(MIDLAND ROSS IND.) 114.50
10MB HARD DISK w/CONT I

5495.00
20MB HARD DISK w/CONT I

1 ---..::1:.:5:,:9=5=-=.0:..=...0 I
559.00 I

PARALLEL PRINTER CARD I
539.00

o 83 KEY FULL FUNCTION
o POWER, CAP8. NUM LIOHT

INDICATOR
o MECHANICAL TYPE 8WITCH
:J WITH CABLE

$79.00

• •••••••

I SUN-XT COMPUTER o8088~p~~~~7To~:0~1 ~~:P~~~~~~~ 135W PDWER SUPPLY

I (IBM PC/XT COMPA TlBLE) g~~~:~:':NC~~;:T~~L8E40K 0 HIGH-RE8 CHARACTER

o RAM EXPANDABLE 0 0lMEN810N 8AME A81BM PCIXT g~~~I~~'T~:~~ODE
I 0 NO RAM INCLUDED 0 RUN LOTU8 1-2-3 ETC.

TO 640 K 0 8 EXPANSION SLOTS 0 WITH PARALLEL PRINTER PORT

lOUSESMS & pc-oos $175.00 $120.00
OPERATING MULTI-FUNCTION

I SUN-XT SYSTEMS FLOPPY DISK
BOARD

•

,c ccJ. 0 RUN LOTUS 1-2-3 CONTROLLER 0 RAM EXPANDABLE TO 384(0 KI

FLIGHT SIMULATOR 0 8TANDARD DOUBLE 81DE g~~~~AKL~~:~'oL:~ :'~~~TTERY
DOUBLE DEN81TYI l"""'''' SYMPHONY OBASE 0 RUN 2 INTERNAL & 0 g:~KEU:ORT

II & III AUTO CAT, 0 WITH2C~xBTLEERNAL $59.00 0 8POOL & RAM DI8K

I WORO STAR, MULTI $129.00

I PLAN .•• ETC. MUL
(DOES NOT RUN PROG IBM STYLE CABINET TI-I/O BOARD

I
0 FLOPPY DI8K DRIVE CONTROLLER

REQUIRE ROM BASIC.) 0 8 SLOT BACK PANEL 0 PARALLEL PRINTER PORT
o COME8 WITH MOUNTING 0 SERIAL 110 PORT (OPTION DUAL)

I CPU BOARD W/256 K RAM
BRACKET & HARDWARE 0 CLOCK CALENDAR W/BATTERYo 0 FIT8 IBM POWER 8UPPLY 8ACKUP

I
0 COMPUTER CABINET $59.00 0 GAMEPORT

I
0 FULL FUNCTION KEYBOARD $149.00

RGB COLOR MONITORo 135 W/POWER SUPPLY COLOR GRAPHIC CARD 014" DI8PLAY DB-8 CONNECTOR

I 2 DSDD DISK DRIVES 0 RGB & COMP081TE VIDEO 0840.240 HIGH-RE8o 0 840 • 200 HIGH-RE8 0 2500 CHARACTER8 (80 x 32)

I 0 FDC W /CABLE g~~~ '2~~~~;:~~E 0 :~BN~~ LEVEL, INTEN81TY

TTL MO (
0 LIGHT PEN INTERFACE 0 0.38 mm DOT PITCHI 0 NITOR AMBER OR GREEN) $99.00 0 H-8CANNING 14.5K-17.8KHZ

I
0 MONOCHROME GRAPHICS CARD $365.00

W/PARALLEL PRINTER PORT. "SAM SUNG"

I 0 FULLY A & T MONOCHROME MONITOR FU~i~~~;~~ON

II (~OE~N~SSFL&y~)C$LAS8S"AS"REGS'FO.ROIND
O
' g~g~~~~~~~;JI~~t~R

o 8EPARATE TTL 81GNAL INPUT
o DUAL INTEN81TY 81GNAL LEVEL
o HIGH PERFORMANCE 8HARP

• DEALER &OEM INQUIRES INVITED!! IMAGE8 $105.00

•••••••••••• • ••••••
.,

BMC· TEAC·

WANTED!
IBM Compatible INTEL

AMBER MONITOR FLOPPY DRIVES DRIVE CONTROLLER 8087

$6500 $8500 $5500 $9900

'We are able to supply dealers with
li\\~ DEALERS - SCHOOLS 64K Upgrades FLIP & FILE

unlimited quantity of these items! 3 Set Minimum DISK TUB
UNIVERSITIES

HEXACE TAN DON (Large & Small) $400 $1399

COLOR CARD 100-2 CORPORATIONS
with Parallel Port Floppy Drives CABLE
$8900 $9000 $ REWARD $ IBM PARALLEL

KOALA Touch Tablet
YOU CAN STILL GET $1344 $950

COMPUTER PRODUCTS
Speed Key System with Software

FOR UNDER $100.00 Surge Protector Keytronics 5151
$9900 $8900 Voltguard Compatible Keyboard

Here's 21 Unbelievable Specials'

Master Piece 135 WATT ~

from Kensington Power Supply
DISKETTES SEAGATE CPU's

$9200 $9900
Generic DSIDD Box of 10 51000 Hard Disks Multi-Function

With Controller Same as AST Sixpac
DOS 2.1 DOS 3.1 DYSAN DS/DD Box of 10 52799 10Mb 20Mb With 384K

$5900 $6900
Maxell DSIDD Box of 10 51700 $399 $549 $15900

COMPUTER PRODUCTS UNLIMITED
REWARD HOTLINE

800·228·4615
ORDERS INSIDE CALIF.

AND
CUSTOMER SERVICE

213·679·1861
1251 W. Sepulveda, Suite 135, Torrance, CA 90502

ORDERS ONLY TERMS: Visa, Mastercard, COD's, Money Orders. Checks and Wire
Transfers. No surcharge for credit cards. UPS, Fed-X and Emery shipping available. CA residents add 6°A:l sales tax. Prices subject to change without notice. Not responsible for typos.
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Incredible value!

Nashuaru
Diskettes
••14 ¥i ji~!Ef.!i1iJ.':ifj'

85C~~~'SSDD g-,c ea
.

Oty. 50 5'/.' 0500 'oty. 50

These are poly-bagged diskettes packaged with Tyvek sleeves.
reinforced hubs. user Identification labels and write-protect tabs.

NASHUA Corporaflon is ahail-billion dollar corporalion and a
recognized leader In magnetic media.

SOFT SECTOR ONLY! Sold in multiples 0150 onlyl
FOR ORDERS ONLY: INFORMATION &
1-800-621-6827 INQUIRIES:

(In illinOIS: 1-312-256-7140) 1·312·256·7140
HOURS: 8AM-5PM Cenlral Time. Monday-Friday

WE Will BEAT ANY NATIONAllY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIESI

DISK WORLD!. Inc,
629 Green Bay Road. Wilmette. Illinois 60091

DISK NASHUA
Au1horlz8Cl DI.trllNtor MAGNETIC

WORLD! MEDIA

Buy in bulk and save, 150 to the carton with envelopes. write
protect tabs and user ID labels, Boxed product IS the same. except
in cardboard boxes of 10.

5,25' SSDD Q~j ~~ Q~im
5.25' DSDD .94 ea, ,92 ea.
5.25' DSDD-HD 2.13 ea. N/A
5.25' SSDD-96TPI ,94 ea. N/A
5.25' DSDD-96TPI 1.06 ea. N/A
3.50 SSDD-135TPI 1.84 ea. 1.68 ea,
3.50 DSDD-135TPI 2,40 ea. 2.28 ea.

NOTE: 3.50' diskettes In Quantity 50 are packed In plastic
library cases. ThaI's why they seem to be abetter bUY, But there
are only 5 diskettes to acase ... so the bulk diskettes are really a
better deal. unless you like expensive little library cases.

FOR ORDERS ONLY: INFORMATION &
1.800.621.6827 INQUIRfES:

(In Illinois: 1-312-256-7140) 1·312·256·7140
HOURS: 8AM-5PM Central Time. Monday-Friday

WE Will BEAT ANY NATIONAllY ADVERTISED PRICE
ON THE SAME PRODUCTS AND OUANTITIES!

DISK AuthOrized Reseller
Information Processing': BASF

WORLD! Med,a

The best deal
on 3M diskettes

you've ever seen!

FREE!
FLIP 'N FILE 15
with every order

for 5.25" SSDD and DSDD.

~~:~~.:...'.. -~--

Oty.50
$2,04 ea.
$248 ea.
$314ea.
$2,26 ea.

DC-lOOO
DC-300XLP
DC-600A

AVERY SPECIAL OFFER
3M POST-IT NOTES & DISPENSER

Suggested Retail: $20.95. Includes dispenser. 12
pads of 3" x 5' Post-It notes and Pilot Ball POint Pen.
Order it with 50 3M disketles or 10 data cartfldges and
it's only $9,75 + $3.00 Shipping,

Sold In cases of 10 only,
Add $5,00 shipping per 10 data cartridges,

~

100% LIFETIME
WARRANTY!

FIRST TOUCH KEYBOARD STRIP
The best way we've ever seen to avoid static danger.

Adheres to the front ledge of your keyboard, Overpriced
at $19.95. so we cut the pflce to $10,95 + $1.50 Ship
ping.

This is a Super Special Promotion, It was
supposed to end May 31, 1985,

But we decided to buy more than 1,000,000
3M diskettes packed in the FREE Flip 'n File
15 .. ,and give you the benefits of this terrific
value.

One word of warning: this offer is limited only
to supplies on hand, Once this inventory is gone,
that's it. The prices stay the same ... but there's
no FREE Flip 'n File,

The last time we ran an offer like this, every
thing sold out in about six weeks,

So don'! wait. Order now.
Other 3M diskettes

Oty, 20
5,25" SSDD-96TPI $2.07 ea.
5,25" DSDD-96TPI $2.51 ea.
5,25" DSDD-HD FOR AT $3,18 ea.
3.50"SSDD-135TPI (Mac) $229 ea.

DATA CARTRIDGES
100% certified 3M data cartridges

$12.62 ea,
$19.38 ea,
$20,61 ea.

$1.36 ea. 5,25" SSDD with FREE Flip 'n File 15
5.25" DSDD with FREE Flip 'n File 15...$1.67 ea.

MINIMUM ORDER: 50 Diskettes
(Orders less than 50 are $1.39 and $1.70.

respectively,)

DISK A_ Dlotrtbulo, 3M
InfonNtk»n Proc::8u'ng

WORLD! _u<1a

Prices subject to change without notice.
This ad superced~s all other ads,

Not responsible lor typographical errors.
MINIMUM TOTAL ORDER: $35.00

FOR ORDERS ONLY: INFORMATION &
1-800-621-6827 INQUIRIES:

(In Illinois: 1-312-256-7140) 1·312·256·7140
HOURS: 8AM-5PM Central Time

Monday-Friday
WE Will BEAT ANY NATIONAllY ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIESI
DISK WORLD!. Inc.

629 Green Bay Road. Wilmette. Illinois 60091

DISK WORLD!
Ordering & Shipping

Instructions

DISK
WORLD!

Shipping: 5\4' & 3.5' DISKETTES-Add $3,00 per each 100 or
fewer diskettes. Other Items: Add shipping charges as shown In
addition to other shipping charges, Payment: VISA and MASTER
CARD accepted. COD Orders: Add additional $5,ooSpecial Han
dling charge. APO. FPO, AK, HI & PR Orders: Include shipping
charges as shown and additional 5% 01 total order amount to
cover PAL and insurance. Tues: Illinois residents only. add 7%
sales tax.

at
extraordinary

prices!
Brand new ribbons. manufactured to OnginaI EQUipment

Manufacturer's specifications. In hOUSings. (Not re-Inked or
spools only.)

LIFETIME WARRANTYI

Epson MX·70/80 ' .$2.70 ea, + 25¢ Shpng.
Epson MX·l00 ....$4.08 ea. + 25¢ Shpng.
Okldata Mlcr083 _. $1.37 ea. + 25¢ Shpng.
Okidata Micro84 .. $2.98 ea. + 25¢ Shpng.

FOR ORDERS ONLY: INFORMATION &
1-800·621-6827 INQUIRIES:

(In Illinois: 1-312-256-7140) 1-312·256·7140
HOURS: 8AM-5PM Cenlral Time. Monday-Friday

WE Will BEAT ANY NATIONAllY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIESI

DISK WORLD!, Inc,
629 Green Bay Road. Wilmette, Illinois 60091....~"'

DISK ATHANA
Authonzed DI.tributor MAGNETIC

WORLD! MEDIA

79c

ea. 85cea- 5V4" SSDD

Oty. 50 5'A' DSDD ~ Oty. 50

You've used these diskettes hundreds of
times ... as copy-protected originals on some of
the most popular software packages. They're
packed in poly-bags of 25 with Tyvek sleeves,
reinforced hubs, user identificalion labels and
write-protect tabs.

.11441jl:114'.1-';I;,.,:5(4
SOFT SECTOR ONLY! Sold in multiples

of SO only_
FOR ORDERS ONLY: INFORMATION &
1·800·621·6827 INQUIRIES:

(In IllinOIs: 1-312-256-7140) 1·312·256·7140
HOURS: 8AM-5PM Central Time. Monday-Friday

WE Will BEAT ANY NATIONAllY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc.
629 Green Bay Road. Wilmette, Illinois 60091

mHANA
DISKETTES

The great unknown!

AMARAY MEDIA·MATE 50: A REVOLUTION

~
IN DISKETTE STORAGE

Every once In awhile. someone takes the
~ Simple and makes it elegant! This unit holds

. 50 5' ' diskettes. has grooves for easy
, stacking. Inside nipples to keep diskettes

from slipping and severa' other fealures, We
like It! $9.69 ea ;~

DISKETTE 70 STORAGE: STILL A GREAT BUY.

~
UUSl-free storage for 70 5\\' diskenes.

SIX diViders Included. An excellent value,--D'·' 15K CADDIES $9.95 +~~
The original flip-up holder for 10 5\4'

- diskettes. Beige or grey only.$1.65 ea_

• 2O<Shpng,
FOR ORDERS ONLY: INFORMATION &
1-800·621-6827 INOUIRIES:

(In IllinOIS: 1-312-256-7140) 1·312·256·7140
HOURS: 8AM-5PM Central Time. Monday-Friday

WE Will BEAT ANY NATIONAllY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

DISK WORLD!, Inc,
.......~6r'1'29 Green Bay Road· Wilmette. Illinois 60091
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BUY NOW FOR XMAS
Be Sure of Stock & Delivery

.$ 95

.$ 60
85
45
69

.. ...... $ 199
179
265

CUSTOMER SERVICE:
[213J 635-5065
Mon.-Fri. 9 8.m. to 3 p.m.

DISKETTES
PC DISKETTES
SglJDbl. (Box of 10). .. ..... $ 13
Dbl.lDbl.(Boxof 10)..... 15
COMPUTER CONNECTION
Dbl.lDbl. (Box of 10) .. .. .. .. ... .. $ 16
Sgl.lDbl. w/DiskContainerpO) . 15
Dbl.lDbl. w/Disk Container. 17
Bulk5O& Up - Dbl.lDbl. 1.35ea.

ORDER LINE
(800) 732-0304

100CSde C,,""o.-noa)

[213J 635-2809
IrlSIde Cellfornel

Mon.-Fri. 7 a.m. to 6 p.m.
SlIturd8y 11 ••m. to 3 p.m.

PERSONAL SYSTEMS
APPLE
Professional Sys. incI: Apple liE w/128K &
80 col., tilt mon., duo disk w/con't kit. $1339
Apple IIc Lightweight Portable. Call
IBM
IBM PC64K, 1 Drive..... .$1460'
IBM PC, 2 Drivesw/256K 1535'
IBM XT, 10 Meg., 360K Dr. w/256K . 2399'
IBM XT Bare w/256K & IBM Floppy. 1899'

Cau About AU "AT" Systems
'Call for current IBM prices

SANYO
MBC550-2w/1,32OKDrive&sftwr. .$ 750
MBC 555-2 w/2, 320K Drives &
more software. 977
775 Portable .. . . . . . 1795
Serial Port for Sanyo . 65
COMPAQ
256K,wI2-32OKDrives ..... $1969
DeskTopModel1. 1699
Desk Top Model 2 . 1975
Desk Top Model 3 . Call
Desk Top Model 4 Call

We have "286" Ports. & D.P. in stock
WYSE
1100-1 incl. 256K w/two 360K Drives, 1 par
&2ser.ports $1399
1100-2 incl. 10 meg, 1 floppy, 256K, 1 par. &
2ser. ports.. . ....... ........ 2599
'Wyse Monitors & Exp. Chasis Available

SOFTWARE
LOTUS DEVELOPMENT CORP.
Lotus 1·2·3 . .. ...... $ 289
Symphony . 420
ASHTON TATE
DBaseli. . $ 299
DBase III 389

PRINTER SWITCH BOX
EXPONENT
Centronics Two Switch ..
Centronics Four Switch.
Serial TwoSwitch .
Serial Four Switch

MODEMS
ANCHOR
MarkXII.
Volksmodem XII
Express 1200.
HAYES MICRO
300 Baud Smart Modem $ 149
1200 Baud Smart Modem. 389
1200 B forlBM PCw/SM II. 375
2400 Baud Modem 645
Micro Modem liE. 149
Chronograph 189
300 For Apple lie wlSftwr , Call

.$ 449
99

.. .. $ 85

.... $ 139

...... $ 14

...... $ 175

................ $ 115
119
149
235
319
429
545

We accept VISA. MasterCard, COO

~(~~~~fe~~r~~t;~~:;
Chorge $4.DO. Some -... subjec<
to back order. C.litorni. Res. add
6%% Sales Tax. All returns are
aub;ectto81S% restockingcherge
.nd must be authorized by store
fNInager within 10 deya. Prices

;h~~:~~=",~ice.

DISPLAY MONITORS
QUADRAM
AmberchromeIBMcompatible .... $ 169
AMOEK
V300G .
V300A .
V310A for IBM PC .
Color3OO .. _ _.
Color 500 Color Composite
Color600 RGB Hi-Res ...
Color 710 Super Hi-Res.
TAXAN
IBMGreenMonochrome#121 ..... $ 129
IBM Amber Monochrome #122. 139
RGB IBM w/Cable #420 . . . . . . . . . .. 389
RGB Super HI-Res. #640 Best Buy. 549
RGB/Comp. Med. Res. #210 . 245
PRINCETON GRAPHICS
HX·12forusewithIBMPC $ 435
Max12EAmberforlBM 159
SR 12Super Hi-Res. 575
Scan Doubler 185
QUIMAX
PX-4,RGBHi-Resw/Gr.TextMode ,$ 410
DM·14 Monochrome for IBM 150

. _$ 259
75

120
175

.. .. $ 16
16
18

MAILOROER:
17121 S. Central Avenue, Unit L

Carson, Cahfornia 90746

[VlSAJ •
NO !IUAOiAAllE RIA CAEDIT CAAOI

IF YOU SEE IT ADVERTISED FOR LESS, CALL
COMPUTER CONNECTION RRST FOR LOWEST QUOTEI

We Stock What We Sell! !

IBM
IEIM 0053.1

PARADISE
Modular Graphics Card
ModuieA .
ModuleB256K w/C&C.
5-Pak

IBM PC ACCESSORIES
VUTEK 12 yr. war_)

.... $ 65 Vutek· CPS Board, RGB & Composite
w/Par. & Ser. Ports, 2 Yr. War ,$ t89
Color Card (Here. comp.) w/Para. 150
Monographic Card (Herc. comp.) . 275
AST RESEARCH
Six Pak + w/64K & Sidekick $ 225
Six Pak + w/384K & Sidekick. 255

64K MEMORY UPGRADE Game Port. 49
64K(9 chips) 200ns& 150ns .. . .$8.00 KEYTRONICS

KB5151
PERSYST BOARD MICROTEK
Bob Hi·Res Display Adaptor. . .$ 345 Monochrome Text Par. & Ser.. . ... $ 169
QUADRAM Color Graphics Card. 165
Quad Color 1Board ..... ..$ 179 TECHMAR
Exp Quadboard w/64K & Game Port 199 Graphics Master.
Quadlink 3000 Run Apple sft on IBM 329 256K Memory Upgrade .

APPLE & FRANKLIN ACCESSORIES
ACCESSORIES ADVANCED LOGIC SYSTEMS
Kensington System Saver .$ 69 Z Engine 2.2... .$ 115
Masterpiece Control Unit. 99 APPLE
MICROTEK SuperSerialCard
Serial Interface . .$ 75 ASTAR
MICROMAX RF Modulator ..

Y~~~:p~;11~~6~x~ended80 coL car~ 119 MICRO-SCI
80 col. card for Apple II & II + 139 64K,80Col. Card.

PRE CHRISTMA::I ::I"'I:~IA-':;! !
EXECUTIVE COMPAQ EXECUTIVE IBM

• Compaq Desktop w/640K • IBM AT w/512K
• Two 360K Disk Drives • 33 meg Hard Disk

.10 meg Hard Disk ·1.2 meg Floppy
• Taxan Green Monitor • Monochrome Monitor Card

• Epson FX 185 w/Cable • Parallel & Serial Ports
53795 . Amdek V310A

54295
COMPAQ STARTER IBM STARTER

• Compaq Desk Top I • IBM XT w/256K
• 128K • One IBM Floppy

• 1 Obi/Obi Disk Drive • Color Card w/Printer Port
• Taxan Amber #116 • Fortis Amber

51799 51999
"THE COMPANY THAT DELIVERS"

PRINTER
ACCESSORIES

ORANGE MICRO
Grappler + .$ 79
Buffered Grappler +, 16Kexp.64K. 150
TOSHIBA
Bi·DirectionaITrac.13511351 ... $ 149/155
Font Disk for Oown loading P1351 . 50
MICROTEK
Dumpling GX (same as Grappler +) $ 69
Dumpling GXw/16Kbuffer ... 127
Dumpling GX w/32K buffer. . . 137
Additional Buffering 16K. 9
FOURTH DIMENSION
Par.Card&CableforApple $ 47
OKIOATA
Plug and Play for IBM $ 49
Tractorfor182& 192.. 39
JUKI
Bi·Direc. Tractor for 6100/6300 .$ 115/125
Serial Interface . 65
CABLES
IBM PC to Parallel Printer.
Serial Cable _ .
Centronics M/M or M/F .

.$ 149
155
155
55

.. $ 219
389
359
475
625

...$ 545
749
999
565
799

... $ 435
635

...... $ 65

DISK DRIVES
TANOON
TM1OQ.2 for IBM PC ..
MITSUBISHI
'J, Hl.360K.
TEAC
55B Double Sided 360K $ 89
Quad Density. 159

Drives For Apple & Franklin
MICRO-SCI
A-2.
A.5C for IIc w/cable .
A.5 V, height for II E .
Controller Add

HARD DISK DRIVES
MICRO-SCI
10 Meg w/conl. formatted for IBM .... $ 535
20 Meg w/conl. formatted for IBM. 795
ALPHA OMEGA
10 Meg wlControlier Card .
20 Meg w/Controller Card ..
30 Meg w/Controller Card.
20 Meg for AT .
33 Meg forAT ..

PRINTERS
OKIDATA
ML182P120cps $ 219
ML182IBMGraphicsComp. 219
ML182S10·Carriage. 259
ML192P, 160cps. 355
ML192lBMGraphicsComp. 355
ML192S, 160 cps . 425
ML193P, 160cps . . . . . . . . . . . 499
ML193IBM Graphics Comp . . 499
ML193S, 160cps. 569
ML84P,2OOcps................ 659
ML84IBM 659
ML84S,2OOcps. 775
Okimate 20 . 125
STAR MICRONICS
SG·l0,12Ocps,2Kbuffer.
SG·15, 120 cps, 2K buffer .....
SD·l0, 160 cps, 10" carriage .,
SD·15, 160cpS,Corr.Qual. .
SB·lO Draft & NLQ 24 wire printhead
EPSON
LX60, 100 cps, 10" carriage . Call
FX80 +,160 cps, 10" carriage Us
RX1oo, 1oocpS, 15" carriage . First
FXloo +, 160cps, 15" carriage For
LQ1500 Draft NLQ Lowest
SQ2OOO, All New. . . . . . . . . . . . . .. Prices

e We Are An Authorized Dealer

BROTHER
HR·25 ...
HR·35.
DYNAX
DX15XL, 20 cps By Brother $ 365
DH·45 Dual Head, LQ & Oot Matrix.. 929
JUKI
6100, L.Q. 18cps w/proportlonal spc.$ 359
6300 L.Q. 40 cps 695
TOSHIBA
P1340 P . . .... $ 525
P1340S . 525
P351 P, Fasterthan 1351 1125
P351 PIS, Fasterand More Versatile 1145
PANASONIC
1091 wlTractor, 120cps, 1yr. war. .. $ 255
1092, 10" carriage, 180 cps. . 375
1093, 15" carnage, 180cps. 535
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Network Specialists, Inc.
Dept. B5", 13109 Chandler Drive

Dallas, TX 75243

•mvdir' moves a directory and all of its contents from one
place to another in the DOS file system. Now you can easi
ly maintain your file system. Other utilmes are included.

$49 for unprotected binary
$10 for manual only

For quickest response. order with Visa/Me by calling

800-621·2283 ext 912
In TX: 800-442-5321 ext 912

Or send check/money order to address below. Add $5 ship
ping for binary. $3 for manual only; non·USA orders. add
$12 for binary. $10 for manual only. TX orders add 61/8%
sales tax.

WAVEFORM
SYNTHESIZER

• For IBM-PC/XT/AT and
compatibles

• Generates user-definable signal
• Up to 2000 points per envelope

Ii\ $795.00
W QUA TECH, INC.

478 E. Exch8nge St. Akron OH 44304
(216) 434·3154 TlX: 5101012726

'12 HEIGHT Floppy Ori....... 7&.
80287 FOR AT . . . .. . . .175.
8087 Math Coprocessor .... 99.
AT TURBO KITS CALL
Winchester Conll"'OlIe,.. C.,..d 139.
4164.. 7ge
EPSON ...100 . 499.
COLOR CARDS 130.
Flight Simulator 39.50
PC Tap. B.ckup 399.
AT Tape Backup. . 859.

10mb ~~c~;=llble
HA~DD~IVE

20 mb ~:m~:'q~;~ndY,
hi speed Corona '--_....

41256 Mosl
okl

NAT HIT

(till 11""'· 101l( "tI,.·fl/,·.·.I,

1-800-237-5758
SALES EXT. 505

:;;~~~~;~'3 E A~.3~. 813.:::~;~;~
III,w" ,,,'/111(' ,'Uri' '111 m,'r, hUlld"" ~'lIIrtJlI/l·"I/.

Inquiry 21 Inquiry 318 Inquiry 294

$9.99
5.75
3.20
5.25
2.75

$8.45
3.50
2.65
6.50
2.75
1.10

PERSONAL
COMPUTER

OWNERS
EARN $1000-$5000 MONTHLY

Selling simple services
performed by their computers

WORK Kr HOME
IN SPARE TIME

Get free list of 100 best
services to offer

Write
C.I.L.A.

P.O. Box 60369
San Diego, CA

92106·8369

~
MISSln~

Half
of your

-_~-_ Monitor?
Glare and reflections from bright office lighting
and windows cut the clear view of your monitor
screen, making it hard to read, causing slow
production. New See R.T. anti-glare spray
coating eliminates these problems permanently
with one quick easy application. New See R.T.
has performance equal to the most expensive
anti-glare screens, giving you clear, sharp
images, bright colors and increased contrast on
all monitor and T.V. screens. Order now and
receive the large can that will treat 3 monitors.

'"" _MoO'-"-jUlSend $14.95 to
Ad"8nced Optic.

10241 B Ridgewood
EI P.so. Tex.s 791125

NAME .......:======
ADDRESS _

CITY ST ZIP _

8087·2 Math Coprocessors $150.00
DYNAMIC RAM

64Kx4 150 ns
256Kx1 120 ns
256Kx' 150 ns
'28Kx1 120 ns
16Kx4 150ns
64Kxl 150 ns

EPROM
32Kx8 250 ns
32Kx8 250 ns
16Kx8 250 ns
8Kx8 150 ns
8Kx8 250 ns

STATIC RAM
6264LP-158Kx8 150 ns $3.99

~:~t6;y'N~~~P~is,;;spac~ .JJPoo
MICROPROCESSORS UNLIMITED
~~~sso":o;:a4~:' (918) 267-4961
Prices shown above are for Oct. 14. 1985

~~bCU'lWll~.~~1OChir9'.PlIo.-8lqlOdhill*or~~on

:::-~~~~~:-'PM~~~~~:'~
1nClrNlg.\/lIIoF..-.l&v--....:lAlf(" Si5.ClO,orPrlorllyOneli> S15.OOl

Inquiry 81 Inquiry 12 Inquiry 259

PCB. ROM & SCHEMATICS $15
FULL KIT $135
ASSEM3LED & TESTED $185

5-CI'1A/IN:L 25liK ALSO AVAILABLE

MICRO SYSTE~ DESIGN
PO BOX 1187

LOOMIS. CA 95&50
(916) &52-5665

• For IBM-PC/AT/XT and
compatibles

• Dual RS-422 serial interface
• Programmable to 56k baud
• Differential drivers to 4000 ft.

Ii\ $345.00
W QUA TECH. INC.

478 E. Exchange St. Akron OH 44304
(216) 434·3154 TLX: 5101012726

RS-422
Communications Board

APPLE IBM •••
PAINTERS-PLOTTERS-~~

EXTERNAL PRINTER BUFFER
.64K RAM
• BUILT-IN MICROPROCESSOR
• WORKS WITH fW'( RS232 INTERFACE
.8 SELECTABLE BAUJ RATES
• SEPARATE It-FUT PKJ OUTPUT SPEEDS
• SELECTABLE CHARACTER ATTRIBUTES
• XONIXOFF 00 HARDWARE HAlll)SHAKE
• BlFFER LEVEL PKJ STATUS DISPLAY
• STAl-DAAD DIl25 CCll'N:CTOOS
• ACCEPTS fW'( DATA FOOMAT

•••ON AU. APPARAT MANUFAcnJRED CARDS

ATRAM ONLY CARD

Each card expands AT memory by max
imum of 2 MEG when using 256K DRAM.
Also uses 64K RAM. FEATURES: Starting
address of any 128K boundary within 16
Meg memory range. Fills memory to 640K
with starting address of 256K or 512K •
Spin memory option

With 512K RAM installed $249.00
Wrth 128K RAM installed $199.00

LIFETIME WARRANTY

.'Apparatlrc.
ADO ON AND ON AND ON AND ON AND ON

4401 So. Tamarac Parkway

~ Denver, Colorado 80237
OIillERJNG AND DEALER INFORMATION

800/525·7674
CUSlomer service: 303n4) ·1778

Retail stores In Denver & Chicago

Inquiry 418 Inquiry 252 Inquiry 426



Inquiry 136

Your ticket to fast anc
easy Ie selections

$89.95

1985
THE Ie MASTER

",,.11.1 PII.I.r CIr~ 49.9
80-C.1. c.~ I.r A"I.II+ 149.9
80-C.1. CI~ Ilr A"I. II•... 129.9
C~.ck..l. 8o-C.I••• C.~. .. 69.9
1.11.1 CIr~ (c lc.II..) 69.9
CI.ck C.I"~lr c.~ 79.9
C"II•• FII 38.9
r••lr 1."ly 69.9
J'ylllck 29.9
Jlylllck A~.,llr A"I. lie 14.9
RF M.~.I.llr 13.9.
ollk Oliva fill HII.~t 169.9.
Dllk Drlval/z H.I.~t . . . . . .. 169.9:
C..tl1l1lr CI~ 49.9!
A"II r.~~I... .. .. . .. . . 5.9!
16K CI~ 39.9!
16K 8111 811rd 13.9!
Ext.,~-A-II.t. . . . . . . . . . . .. 34.9!
"'~~II A~I"II 29.9!
Kill. TIIC~ rid 99.0<
M••lc T..c~ "'~ ./J.yatlck 79.9!
Klyt,.,lc KIY~II~ 219.0(
A"I. KIY~II~ (Taiwan).. 149.9!

1741
1741
1741
1755

68BOO
2 MHz

81100 1.10
81101 11.10
81101 11.10
SlIOIE 11.10
81110 5.10
mIl 5.10
81140 11.10
81145 11.10
SlIIO 5.10

68000
11000·1 3UO
11047 . %3.10
81411 IUD
11111 .. IUD
11181 .. 1.10
11784 .. 17.15
81718 .... lUi

ZIOA·OIA .
ZIIA-PIO ..
llOA-IIO/1l .
ZlOA-lIOII .
ZlIA-IIOn .
ZlU·IIO/l .

Z·80 B
lIDl·CPU .
ZlII·CTC .
111l·P10 1.15
111l·UIT lUi
1101111/0 lUi
lllilon lUi

80000
10111-1 IUD
10111 IUD

6500 A
850lA . . . . 5.10
8510A . . . . i.IO
85UA . . . . 1.10
853lA.... .. 10.10
8i45A . .. .. I!.I0
8551A IUD

6500 B
850Zl . . . . . . . .. 7.10

IU3. .. .. 1.10
IU3-5 7.10
lUi 4.4i
lUi-i 4."
1m 7.10
IU7-5 . 1.10
IUI.. 5.10
IUI·i 1.10
1%71. 81.10
1m 11.10
1%74 ZI.IO
l%7i ZI."
1%71. .. .. .. 1.10
1%71-5 . . . . . . .. 7.10
Ill! 8,4i
IZl3 8,4i
IZl4 4.10
IZlI 8,4i
1m 8,4i
IZlI 1!.10
IZII 44.10
I!I! IUD

8300
1303 . !.IO
1304 . 1.10
1307 !.IO
1301 !.IO
1310 3.10
1311 3.10

6500

6800

4.10
8.10
1.10
1.10
00
4.10
UO
UO
i.IO

6500

!.IO
..... 7.10
..... 11.10

. 1!.10
1.10
1.10
!.IO
4.30
!.IO

......... IUD
... 11.10

. 33.10
......... 14.10
......... 11.10

... 10.10
!.IO
5.10
7.10

10.10
8.10
1.10

... 11.10

1 MHz

z·eo

5V4" Diskettes
NO LABELo( IOfTlECTOI )

o _,lUI 1111

25 plr plcklgl
SS/DD 0•• 24.75 Dr .99 II.
DS/DD 00028.75 Dr 1.19 II.

HEAR WARRAIITY
011 ALL IULK ollKETTES

8000

SlOO
SlOl ...
Sl03
SlOI
SIDlE.
1101 ..
8110
II!O
81Z1
81Z1
8140
8843
8844
1145
8147
8m
81U ..
8180 .
811!
SIn
8110
SlI3

8100
1131 1.10
I Iii 8.10
IIii·l . 7.10
1158 8.10
11I5 . IUD
lIIi-!. 31.10

Z·80
ZlO·CPU .. .. \.15
ZlO'crC 1.11
110·OAIT Ui
ZlO·OIA. . . . . .. 7.15
110·P10 1.15
110·110/0 Ui
ZIO·IIOII . . . . .. Ui
11l·1101Z . . . . .. Ui
110·11011 . . . . .. 1.15

Z·80A
llOA-CPU 1.45
ZlU·CTC 1.45
lllA-UIT . . . .. 7.15

1031 IUD
1035 5.10
1031 5.10
I..·IOBO 11.10
1 073 IUD
1010A..... 3.10
lOll 4.10
1011A-! . .. 11.10
IOU IUD
1017·3 Ii IHd .. \zUi
1017-1 IllHd .. 111.15
1011 ......... IUD
1011 iUO

6501
8504
8505
8507
8510
85U
8531
8545
8551

8200
1!01 13.10
1ZD3 31.10
lZDi !.IO
IZIZ l.7i
1Z14 3.75
I!18 l.7i
1m 1.10
1m 1.7i
1m 3.4i
1137 1!.10
Im·i IUD
lUI 4.4i
1143 4.4i
IUD 1.10
lUI 3.10
IUIA 4.4i

8.0000 I Hz .... 1.15
10.00001Hz .. 1.15
10.7386 1Hz. \.i5
11.0000 I Hz \.i5
10181 1Hz \.i5
15.0000 I Hz \.i5
16.0000 1Hz. .1.15
11.4300 1Hz \.95
18.0000 I Hz \.i5
18.4310 1Hz \.i5
19.6608 I Hz .. . \.i5
10.0000 1Hz \.95
11.1184 1Hz \.i5
31.0000 1Hz \.95
36.0000 1Hz \.i5
48.0000 1Hz \.i5
49.4350 1Hz \.i5
49.8900 1Hz \.95

.99

CITiOn IUD
Clm37 IUD
OPl36D 31.10
H04l60i 1\.1O
lCU7Z 1.10
TlmllA 31.10

1716 31.10
1797 31.10
1143 3UO
1m 11.10
111171 n.lo
111177 IUD
Icmo UO
UP07l6...... IUD

\.0000 IH, 1.69
\.8431 IH, 1.69
1.0000 IH' \.i5
1.0971 IH, \.i5
1.4576 IH, \.i5
3.1768 IH, . . 1.15
3.5795 IH, 1.15
4.0000 IH, \.i5
4.1943 IH' \.95
4.9160 IH, \.i5
5.0000 IH, . \.i5
5.0688 IH, \.95
5.1850 IH, \.i5
5.141i IH, 1.15
5.1143 IH, \.95
6.0000 IH, \.95
6.1440 IH, \.95
6.4000 IH, \.95
6.5536 IH, \.95

31.768 KH, ..

CRT CONTROLLERS

VOLTAGE REGULATORS

1111 l.iO
1771 IUD
1711 IUD
1m IUD
1716 IUD
1797 IUD
1143 UO
%711 31.10
%713 31.10

UV ERASERS
QUV-T8/1 $49.95

ECONOMY Model

1145 11.10
1147 IUD
11047 13.10
11145 IUD
7no 31.10
1m IUD

78105UC ........34 1814K. \.34
18057 .. .. .. . ....74 710SR \.44
78087 .14 mZK \.44
l81ZT .14 7i15K. l.44
18157 .14 7i4ZK.. l.44
78147 .14 18l05. .88
78057... .84 71111. .81
7101T. .. . .84 18115. .. ..SI
78UT. .... .. ..84 m05 .18
m5T... ..84 mll. .71
79147 84 mI5 .78
1805K. \.34 78H05K. . UO
781ZK. \.34 78HIZK. UO
18m. \.34 UAIUO. \.iO

UC,T =TO·220 K = TO·3 L = TO·92

PART NO. fREQUENCY PRICE

\.000 \.OOOOIH, 6.99
1.843 \.8432 IH, 6.99
1.000 1.0000 IH, 6.99
4.000 4.0000 IH, 6.99
8.000 8.0000 IH, 6.9i

10.000 10.0000 IH, 6.11
16.000 16.00001H, 6.ii
18.431 18.43101H, 6.9i
19.660 19.66081H, 6.9i
10.000 10.00001H, 6.99
31.000 31.00001H, 6.i9

CRYSTALS

COMPUTER
PRODUCTS.

Inc.
ORDER TOLL FREE

(CALIFORNIA RESIDENTS)

(800)
538·8800

(800)
848·8008

·....1-··
VISA ;i.·..,,-1,.. _

STATIC RAMS
1101 UI.4 4illll \.10
1101 IK. I 4illll .11
Ii0000l IKI I 4illll ...
110ll·1 IKI I UIIII \.U
1111 UI.4 4illll I.U
1111 UI.4 4511II I.U
1114 IKI 4 4illll ...
11lHi IKI 4 !l1III 1.10
llllL·4 IKI 4 4illll \.lO
II 14L·I IKI 4 1011II 1.10
llllL·l IKI 4 1011II \.40
1147 4KI I i511 Ui
ilOl lU.4 4illll CIOI 1.10
TIU044-4 4KI 1 4511II 1.15
TIU044-1 4KI I 1011II 1.45
7IU04H 4KI I lOOI. Ui
IUIII lKI I !l1III 1.15
TlllOlI·lO lKI I 1011II 1.41
TIII01l·li U.I 1511II 1.11
TlllOlI·ID lKI I 100U UI
HIIIlI·4 lKI I 1011II CIDI 1.41
HIIIII·I UII lillll CIDI 1.11
HIIIIH U. I 1IOU CIDI i.41
HlllIlL,.. U. I 1011II CIOI 1.11
HlllIm·1 U. I 1511II CIOI l.41
HIIIIILP-! U .1 IZIIII CIOI 1.41
z.lUZ 4K .1 IDOl. ZUi
HIUUp·li U.I lillll CIOI 5.Ii
HliZULr·li IKI I 1511II CIOI l.Ii
Hllum·l! U.I l!1III CIOI l.Ii

DYNAMIC RAMS
TIUO!T U. I !l0I. \.45
UP0411 4KI I 100.. l.Ii
IliUO 4KI I 1011II l.Ii
IUlOI IKI I lOlIII .41
IliUI IKI I !l1III .41
mHO 11K. I lOlIII .11
4111·15 IU.I 1511II ...
4111·IZ IU.I 1111II \.41
1111 IU.I 1511II i' Ui
4114·!I UK .1 lillll i' .51
411HO IU.l ZOIlll i' .11
4114-1i IU .1 1511II i' .71
411iHO ZU.l ZOIlll Ui
411il-15 ZII.l 1511II Ui

EPROMS
170Z UI.I 1 .. Ui
ml IKI I 4illll Z.41
Z7i1 IK .1 4illll i.1O
!Til U .1 4illll 51 !.Ii
!T1I·1 lKI I lillll 51 Ui
TIlZill U. I 4111II I, Ui
TIIZ711 U .1 4illll l.Ii
TIIZUI U .1 4illll i' Ui
Z73Z 4KI I 4illll i' !.Ii
Z73Z A-4 4KI I 4511II III 1.15
!T3Z H5 U .1 1511II III Ui
zmA 4KI I !l1III ZlI 5.Ii
!T3Z A·Z 4KI I lOlIII ZlI l.Ii
Z714 U.I 4511II i, 1.15
Z714·U IKI I !l1III i, Ui
Z7IHO IKI I ZOIlll 5, i.15
Tlml4 IKI I 4511II i, 1.li
ICI..7I4 U.I 4illll 51 l7.li
ICI..7.. U.I lillll 51 lUi
Z71Uoll IU.I 4511II 5, i.DG
zml·IO lUll 1011II 51 i.1O
lml-!I IU.I !l1III 51 I.DG
Z7Z51-!I IU.I !l1III 14, l.Ii

DaKa



VT100 $150'
* plus your

pc, jr, XT, AT or compatible
ZSTEMpc·VT100 Smart Terminal Emulator
132·col. by windowing· no addit. hardware

Double High Double Wide Characters
Full VT100 line graphics. Smooth scrolling

2·way file transfers incl. XMODEM and KERMIT
Full keyboard softkeysiMACROS

Speeds to 38.4KB. High Throughput
Color/graphics, monochrome & EGA support

International Font Support
Single Key DOS Access

ZSTEMpc·VT100 $150. ZSTEMpc·D200 $125.
30 day money back guarantee. MCNISA.

KEA SYSTEMS LTD.
N412· 2150 W. Broadway

Vancouver, B.C. CANADA V6K 4L9
Support (604) 732·7411
TELEX 04-352848 VCR

Orders Toll Free (800) 663-8702

~~bY

SIBEC51
8051/52 DEVELOPMENT BOARD
8051·Based Single-Board Computer wtth
Monitor/Debugger 14 28-pin byte-wide

sockets; monitor will
program EEPROMS.
.Perfect for System
Development and
Educational Applications

5335

[I Binary Technolo y, Inc.
MAIN ST.• P.O. BOX 67
MERIDEN, NH 03770·6031469·3232

Z-Shell
Unix-like commands

Amazing ease of use!

Ever forget what you are doing?
Z-Shell edits and re-runs previ
OUS DOS commands. Z-Shell's
aliases make:

a5m p1; link p1;
erase p 1.sym

Just "assemb/e"-no clumsy
batch files. Run many com
mands on one line' Will run
with SideKick; works on clones.
Detailed 40-page manual. Only
$79.501

Workman & Associates
112 Marion Avenue, Pasadena, CA 91106

(818) 796-4401
Please request our new catalog.

Inquiry 397. Inquiry 37 Inquiry 389

• 128K RAM
• Built-In RS 232 Port
• Programs 2716-27256
• Works with any

computer or dumb terminal·
• Stand alone mode

SHOOTE~
EPROM f:c_c-- _._._

PROGRAMMER) ~;

;R~E9500(Z4~
~ ~

1iiImi1
1321 NW 65th Place
FT. uudtnlalo, FL 33309LOG I (R L TEL. 1·800-EE1·PROM

SEE OUR AD ON PAGE 284

~
KEYBOARD PROTECTOR

Remains in place during keyboard use. Prevents
damage from liquid spills, dust, ashes, elc. Fits
like a second skin, excellent feel. Available for:
IBM·PC, AT. Apple (all). Compaq, Model 100,
NEC 8201. C64, Zenith 150, DEC, Kaypro and
many others. Send 529.95, check, M.O., Visa
& MC include expo date. Specify compUler type.
Dealer inquiries invited. Free brochure avail.

Merritt Computer Products, Inc.
2925 LBJ Fwy. #180/ Dallas, Texas 75234

(214) 942·1142

PORTABLE MEMORY
EXPANSIONS
8K MEMORY MODULES $29
For Mode/ 100, NEC PC·8201A
& O/ivel/i MIO

24K MEMORY MODULES $99
For Tandy 200

128K SIDESTAR $399
A Ram Disk Cartridge lor the NEC Slar/et

128K SIDECAR $259
Ram Carlridge lor Ihe NEC PC·8201A

TTXpress 1280 $139
Porlable Thermal Prinler-2.2 Ibs., bal. oper.

FREE SHIPPING IN USA

(800) 732·5012 (805) 987·4788 (in Calif.)

113~:5='LJTlNG ~~1t'~~t
420 Conslitulion Ave., Camarillo, CA 93010

Inquiry 316 Inqu!ry 244 Inquiry 225

BBB

FREE SOFTWARE
FROM THE PUBLIC DOMAIN

User Group Software isn't copyrighted, so no fees to
pay! 1000's of CP/M and IBM software programs in
.COM and source code to copy yourself! Games,
business, utilitiesI All FREEl

R.nt Buy
fBMPC·SIG 1-370 Di.k.lde. 400. 800.
IBMPe-BLUE 1-116 DI.k.ide. . . . .. 145, 375.
SIGIM UG 1-222 Di lde•... , , .. 130, 625.
CP/M UG 1-92 DI ld.. , , 45. 250,
PIca NET 1-34 DI lde. . . . . . . . . 25. 100.
KAYPRO UG 1-39 Di lde. . . . . . . 45. 90.
EPSON UG 1-39 Di lde•. , .. , . . 45, 90,
Commodore CBM 1-28 DI....lde., . 25, 65.

Public Domain User Group Catalog Disk $5 pp.
(payment in advance, please)

Rental is for 7 days after receipt, 3 days grace to
return. Use a credit card, no disk deposit.

Shipping, handling & insurance $9.50 per library.
(619) 941·0925 Orders & Techni",,1 (9 to 5)
(619) 727-1015 24 Hr. 3 Min. Info Recording

Have your credit card ready!

National Public Domain Software

'. ~;s~;. ~~~~~;3 =c

Get the ProDOS'" advantage for

+
all your Aztec C65'" programs

VIX is a UNIX like operating system
designed to run Manx's Aztec C65 software
under ProDOS. With VIX, programs
running under the SHELL will run under
ProDOS including c65, cci, as65, asi, In,
mklib and others. System includes:

• Standard utilities: cat, cp, date, I, mkdir,
ren, rm and stty.

• An improved library wrillen in 6502
assembly.

• A fast screen editor with undelete, auto
indent, work wrap and more.

• Source code to entire system except
editor.

VIX - $49.95 + $3.50 shippil1g
Balanced binary tree data base library- $75

b-tree with source-$350

Eclipse. Systems
223 Matthew Road

Merion Station, Pa. 19066
(215) 664-2419

CIII HW II or"r ,lIr Sttl·

~~;l.C~I~I~~~:'15
Plus 57 for packing and
UPS Shipping (517 lor Over'
seas, Parcel Post or UPS
Blue Label). Add sales tax
where applicable. Visa/Mas'
tertard orders welcomed.

.~. L.",ley-Sl. C'.lr
• 1....._1.. Syolo.', I••.

132 W. 241l St.
Now Ytrl, NY \0011
,. Now Ytrl coli 212 919·6176

AMBERCRTs
o Ideal for word processing

and programming, yet
fast enough for games
ard graphics

o warranted tor one full
year against manufactur
ing defects or lube
failure

o Comes with a 30'day
money back guarantee

o Easily installed (comes
with premounted
hardware)

TO ORDER:
CALL 800
221-7070

o Eliminates strobe,
flicker, ard eye fatigue

o Made with Lead/Stron
tium impregnated glass
that stops X'ray
emission

o Availabie in slow decay
green or medium decay
"Europear Amber' (the
stardard in Europe)

o High'contrasl double
dark face glass that also
cuts U.V. radiatton

o Tube face is etched to
SlOP glare

Now, you can easily up·
grade your monitor 10 ex·
coed European standards for
persistence and color with
the installation of a Lang'
ley·St. Clair Solt·View~

CRT! Availabie for the TRS'
80,~ TeleVideo,'" Kaypro,'"
Heath,'· DEC,'· Zenith,'·
IBM PC,'" Apple III'" and a
wide variety of other
monitors.

Inquiry 143 Inquiry 275



$290
AI Allordable Price.

$475
up to 35% Oil

ADVANCED DIGITAL CP/M 3.0
COMPUPROIVIASYN CPM
CROMEMCO 68000 CROMIX
DIGITAL RESEARCH Compiete line

HAYES SMART MODEM 1200/2400 $425/$639
PRENTICE POPCOM w/ PFS Access C150/X150 $315
PROMETHEUS PROMODEM 1200 Hayes Compatible
w/ Built-In PWR Supply-RS232 Stand Alone Unit $281
OPTIONS FOR PROMOOEM 1200 ARE:
PROCESSOR/64K MEMORY/DISPLA Y $75/$35/$79
PROMETHEUS 1200 APL/IBM/MAC $295/$265/$329
U.S. ROBOTICS COURIER/PASSWORD $499/$209
U.S. ROBOTICS S-100 Board 300/1200 $295
U.S. ROBOTICS PC MODEM w/ Telpac Solfware$219
U.S. ROBOTIfi:S PC AWL TI-MODEM 256K $439

Software • Software Software

MYCROFT LABS MITE AND MITE PLUS CALL
MICROSTUF CROSS TALK XVI $129
PFS Access CALL

Word Processors

CORIL SOFTWARIL'S FASTRAK: A DATA/FLEX
Application for ..11 Your Accounting Needs Supporting
All Networks & Operating Systems CALL

Operating Systems & Utilities

Communications

BD SOFTWARE "C" Compiler 8" SS SD 8 BIT $95
COMPUTER INNOVATIONS C-86 "C" Compiler $211
COMPUVIEW VEDIT/VEDIT-PLUS $115/$181
DIGITAL RESEARCH Most Products in Stock CALL
LATTICE "C" Compiler $211
MICROSOFT Complete Line CALL

Language And Tools

MICROPRO WORDSTAR, Etc. CALL
NEWSTAR NEWWORD w/ Money Back Guar. $129
OASIS THE WORD PLUS Spell Check, CP/M86 8" $99
PFS WRITE/PROOF CALL/CALL

Diskettes & Cartridges

PC/XT REPLACEMENT PIS 130/150 WATT $89/$99
SAFT SPS1000VA 1000 WATT/SINE WAVE $1,095
SOLA MINI UPS 750 Watt Sine Wave HIGH INRUSH
(4500 Watt) For Hard Disk Start-Up CALL
TRIPPLITE BC-425-FC 425 Watts 15-20 Minutes $439
TRIPPLITE ISOBAR Line Suppressor-Filters from $40

Monitors & Terminals

3M TAPES 300XL&6ooAl1000A In Stock
DYSAN 3740/20 8" DSDD
DYSAN HARD DISK CARTRIDGES 8"
FUJI FILM FD2D-l024 8" DSDD

LINK 125 Wyse 50 Compat. 14" GRN or AMB w/ Higher
RES.. More Emul's, Selectric K.B .. 6 Scroll Rates $449
LINK 125/PC wlPC Emulating Video & Keybd CALL
PRINCETON GRAPHICS SR-12 690 X 480 RGB $609
TATUNG CM-1322 640X200 RGB $395
TATUNG CM-1360 LIKE 1322 with Green & Amber
Switch ASK ABOUT "HOT SPARES" $419
TATUNG CM-1370 720X480 RGB w/GRN Switch Long
Persist Phos. Works w/ STB'. SUPER RES 400 $499
TATUNG MM-1222G/A Hi-Res 12"TTL(IBM) $119/125
TAXAN MONITORS Can lor Low Price.
TECMAR 640X480 RGB. GRN Switch Long Phos $519
ZENITH ZVM123A (Green) / 122A (Amber) $85/$89

Modems

Data Base Managers
ASHTON-TATE dBASE 1/ & 11/ BEST PRICE
DATAFLEX FILE/RECORD Locking Multi-User CALL
PFS FILE/REPORT CALL

Printers, Plotters & Buffers

STB GRAPHICS PLUS 1/ & MONO PLUS 1/ $249/$169
STB CHAUFFEUR RGB Port/16 Grey Shades $279
TECMAR GRAPHICS MASTER/TENDER $439/$169
PFS Graph CALL
VECTRIX VX1301 13" RGB Analog Monitor $1,195
VECTRIX VX/PCB 512 Co1.lPa11. of 16,800,000 $2,395
VECTRIX VXTB 11"Xll" Graphics Tablet $315

We have a Good Selection of Multifunction and Memory
Boards for PC, XT, AT, JR, AT & T, and PC Portables
INTEL ABOVE BOARD/AT 128K-4Mb w/Expanded
Mem. SW to allow CPU to Address all Avail. Mem.$459

LASER DISK I/O FLPY CTRL, S, P & G Ports, CLK-CAL,
Ram-Disk & Print Spool/MS-DOS $175/$40
STB BIG BYTE 64K / RIO PLUS 1/64K $139/$216
STB GRANDE BYTE/PC-AT 128K $229
STB RIO GRANDE/PC-AT 128K 2 S, P & G $319
TECMAR JR. CAPT. 128K / CAPT. UNPOP $289/$157
TECMAR EXPANSION CHASSIS With 8 Slots $675
TECMAR MAESTRO Unpopulated $335
TECMAR WAVE 64K Fits XT Short Slot $179
ADVANCED DIGITAL PC-SLAVE w/256K, 8 MHz 8088
CPU, 2 SPorts, RTNX SIW-For Mulit-User PC $695
ALLOY PC-SLAVE/16 256K to 768K RAM $759

MITSUBISHI 2894 STD. / 2896 'h HT.8" $395/$369
MITSUBISHI 4853 HALF HT. 5'iI" 96TPI DSDD $139
TEAC FD55B/MITSUBISHI 4851/EPSON SD-521 $88

Hard Disk Subsystems

PC-Video/Graphics & Cad

TECMAR BASE BOARD 96 Digital 110 Lines $219
TECMAR DADIO D to A Up to 24 Devices $249
TECMAR IEEE-488 Board $249
TECMAR LABMASTER w/ TM40 PGL Option $865

INTEGRAND Laser Turbo 10 Slots, 2 H.D. 5'1." $535
JMR POWERPLAY - Side by Side5v." H.D. with Console
and 6 Surge/Noise Protected Outlets $239
JMR 1 H5 5'iI" H.D. PC Style Cabinet $189
MSP 5500 5'iI" H.D. & 'h HT FLPY OR TAPE $209
MPS 10055 "SUPER STAR" 6 Slots & 1.5 H.D/Floppy
Drives $395
MICROWARE 920004 Dual Horiz. PC-Style 5Y. $149
PDC 1220JR 12 Slots, 20 Amps, 5'1." &8 Drives, Madefor
Turbodos Configurations $939

Floppy Disk Drives

PC-INSIDER/PC-OUTSIDER H.D. SERIES FOR IBM
10Mb to 116Mb Formatted with Controller & All Cables,
Hardware & PIS or PC Styie Cabinet CALL
TECMAR QIC 60 TAPE For PC'S $1,449
CALL For DLR &/or QTY. PRICES on HARD DISKS:

MITSUBISHI MqxJor Seayote
MICROPOLIS ouAmum Amcodyne

S-100 BUS SUBSYSTEMS Supporting Turbodos,
Concur. Dos. CP/M 80 & 816 Operating SystemsCALL
III 10Mb TAPE (COMPUPRO) INT/EXT $$495/$595

GILTRONIX MANUAL AND A UTOMA TIC SWITCHING
UNITS to Fit all of Your SHARED Printer, Terminal,
Modem, and Other Peripheral Needs. From $79
INTERCONT. MICRO LAN-PC/LANS-l00 $469/$359
VIASYN NET If fOr 816/10 SYSTEM ARCNET $425
VIASYN NET 101-96 for S-100 BUS ARCNET $425

~ROTHER CHRISTM.S SNCIALS CALL
CITIZEN MSP-15 160/40 CPS 15" Low Profile $4O.fl
CITIZEN MSP-25 200/50 CPS 15" ULTRA QUIET $569
EPSON LX80, RX100+, FX80+, FX100+, LQI500 CALL
HOUSTON INST. PLOTTERS & DIGITIZERS CALL
OBERON OMN1-READER w/PC Software $409
OKIDATA ALL MODELS CALL
HANZON 12315 64K-256K INTELLIGENT BUFFER
SER.·SER.. SER.-PAR., PAR.-SER" PAR.- PAR.
computer to Printer Combinations Possible $251
JOHNATHAN FREEMAN DESIGNS S&P In and S&P
Out 64K/256K buffer $181/$241
PRACTICAL PERIPH. Microbuffer. CALL

Networking It Switch Boxes

JI\.ATARr
Power Without lite Prloe~

VIASYN 816/286-H40 w/256K SPUZ&.5MDrv/H $7;995
VIASYN 816/C-H20 with MI-286 CPU, 5'1." & 8" Floppy
and TAPE $7,695
VIASYN 816/10-H40 w/ Two 5'1." FLPY'S $5,395
CALL FOR OTHER SYSTEM CONFIGURATIONS

ULTRA PC/XT COMPATIBLES:
XT-256 w/8 slots, 135W PIS, Dual Floppy, Monitor,
Printer Port - Can be 100% Compatible $995
BLUE MAX 640K, Dual FLPY, CLK-CAL, S&P Ports, 5
Slots, Monitor, 5 & 8MHz CPU Clock $1,649

MORROWPIVOT II

If you purchased before calling us, you probably paid
too much!We stock ACKERMAN DIGITAL, ADVANCED
DIGITAL, CCS, VIASYN, CROMEMCO, DUAL,
ELECTROLOGICS, INTERCONT, MICRO, KONAN,
MULLEN, PICKLES • TROUT, SYNTECH DATA,
TARBELL, TECMAR, TRANSEND, VECTOR ELEC,
A few Of This Month's SPECIALS Are:
ACKERMAN KLUGE CARD A& T $175
COMPUPROIVIASYN RAM 22, 256K STATIC $485
COMPUPROIVIASYN RAM 23, 128K STATIC $285
DUAL NEW BOARD SPECIALS CALL
MACROTECH 256-ST $695
MACROTECH VRAM 512K Static with Battery Back-Up
and MDrive/H Capability $1,195
MACROTECH ADIT-4 Intelligent I/O $699
MACROTECH MI-286 80286/Z80H Dual Proc. $695
MACROTECH MSR-1/1Mb Dynamic Ram $989
VECTOR RAM17 64K Static Ram (VIASYN) $299
VECTOR INTERFACER I Dual Serial (VIASYN) $209
VECTOR INTERFACER 1/ 3 Para., 1 Serial $229

S-100 Bus Boards

MORROW PIVOT 1/ Portable 14 Lb., w/4 HR Battery,
640X200 Luminescent Screen, 2X5'1.. ' FLPYS,
S,P,RGB/COMPST. & Expansion Chassis Porls, 1200
Baud Modem, PC Compat. w/MS-DOS 2.11 & GSS-VDI
for PC Graphics Devices, CLK-CAL w/Appt. Scheduler
& Calc. 256K/640K $2,439/$2,589
MORROW MD3/MDll with MDT70 $1,295/$2,039
MORROW MOIl MDT70 & HR-15-XL Printer $2,295

ZENITH Z-158 PC-DESKTOP SYSTEM: 2 DRVS, 320K,
S&P Ports, Includes MD-DOS, & 8 MHz witch '$1,849
640K RAM OPTION / 'h HT fOMb TAPE $1Il$4t5
2 FLOPPY. 10Mb Drtv•• / 20Mb Drive. $2,441/$2,581

COLOR SYSTEM 32/16 BIT 68000 CPU, 512K RAM,
500K DRIVE, 4 COLOR GRAPHICS 640X2OO RES.,
MENU DU MOUSE, TOS, BASIC & LOGO SOFTWARE,
MUSIC GENERATOR, PARA., SERIAL & JOYSTICK
PORTS, CLOCK & TERMINAL EMULATOR $895
JACKINTOSCH 520ST Monochrome 640X4OO $750
VIP PROFESSIONAL/520ST Same as Lotus 1-2-3 $119
ATARI GEMWRITE/HABA WRITER Word Proc. $75/49



• Reliable
Service

• auality
Products

APROTEK 1000
ONLY

$265.00

COMPLETE WITH
PERSONALITY

MODULE
117 VOLT AC POWER-RS232

-6 BAUD RATES - HANDSHAKE TO HOST
ALLOWS READ, WRITE, VERIFY. COpy

Comes complete with 8 CPM, IBM-PC or Apple
Driver Program on Disc.

Programs the following 5 Volt 24 or 28 pin
devioes: 2716 series lhrough 27256. 25xx series,
6B764 plus others, Please Specify Personality
Module desired with orde,. Additional Personality
Modules only $15.00 ea. Full 1 y••r warranty.

EPROM
PROGRAMMER

T() ORDf H (AL t 1 HOO 9G7 11800 OR WRITE

AI-'HO H K

11) 11 A AVi I\JIDI\ AI AS() Add

( AMAHIL I (J ( A 'I W 1() 1 UU SIIl!'I'"Hj USA
1111'1 Hill) (IH J .' lIl1 VISA 1 M( Add ~

Formatted and hard sectored disks
in stock-Dealer inquiries invited.

COD, VISA, MASTERCARD
All orders shipped within 24 hrs.

~N{
NORTH HILLS CORP.

INTERNATIONAL
3564 Rolling View Dr.

White Bear Lake, MN. 55110
MN. call collect-612-770-0485

TIRED OF WAITING
FOR SERVICE AND PRICE?

9 out of 10 SURVEYED
DISK BUYERS PREFERRED

NORTH HILLS
#l IN SERVICE AND PRICE

1-800-328-3472

3M Diskettes
Lifetime WarrantyINC.

• Lowest
Discount

Prices

~

fill mARVmAC INDUSTRIES

800-231-3680

Radio Shack\!) Tandy@
Epson Printers

"Hbrlds largest independent authorized computer dealer."

22511 Katy Fwy., Katy (HOuston) Texas 77450

(713) 392<l747 Telex 774132

People you Trust to give you the very best!

Inquiry 236 Inquiry 26

Inquiry 320

CPM IBM-PC
TRS-DOS XENIX development tools

An invaluable suite of tools for C
software development under MS·
DOS/PC-DOS.

The C Browser: an intelligent code
display system, S125.

The Pr09ram Tuning Kit: a sym
bolic execution profiler. S145.

CODOC: a cross-reference and
documentation system. S275.

Ali three s445.

Inquiry 154

• Survey Research
• Nonparametrics
• X¥ Plots
• ANOVA
• Random Sample
• Data Base
• Search & sort
• Hypothesis tests

for more information
or write:

Quant Systems
Box 628

Charleston, SC 29402
VISA-M/C Accepted

Please call TOLL FREE

1-800-334-0854 (Ext. 814)

Q

The Statistician

• Multiple Regression
Stepwise
Ridge
All Subsets
Backward Elimination

• Time Series Analysis
• Descriptive Statistics
• Transformations

Osborne
As available anly! Very limired quanriry,

Important: To fix yourself, Guaranteed for 30
Always call to or for parts. days. May be new
check availa· Complete, but or lefurb.• depen-
bility before known nOt ding on avail.
ordering. working. Exch! Outright

Repair
Main Board OS·1 S79 $79 $'39
Main Board Exec. $159 $139 $299

Battery Pack. 40 Watt - - $49

Double Density Kit .. - - $79
•• Includes board cable documentation & disk

5" CAT IGrn/White) $9.95 $'9 $29

7" CRT IAmberl $19 $49 $99

15" CRT, no case - - $85

Drive Analog Card $9.95 $29 $59

Drive Mechanism $19 $25 $59

Power Supply $4.95 $24 $29

Keyboard (No enclos.) $9.95 - $99

Shipping charged on aU orders

Computer Parts Mart 415-493-5930
3200 Park Blvd * Palo Alto * CA 94306

Inquiry 85

CALL FOR LATEST PRICE

Prices subject 10 change & retlect cash discount
Please add 2"0 lor shiooina on most Items

"rIIf) I~ I~Sl'l~ I~

· .$ 89.95
· $495.00

$ 89.95
... $495.00

· $150.00
.$249.00
$ 95.00

· .$195.00
..... $295.00

· $395.00

Educational P.O. Box 16115
Microcomputer Irvine. CA 92713
Syo'emo (714) 854-8545EMS

I
On board 6-10 MHz CPU, 20K RAM, 32K EPROM,
two RS-232, 16-bit port, 5-counter/timers
expandable via Memory/FDC Board.
M68K CPU (bare board) .
M68K CPU A&T (6MHz) .
M0512K Memory/FOC (bare board)
M0512K Memory/FOC (128K)
FOC/Hard Disk interface option.
M68KE Enclosure w/power supply
M68K Monitor EPROM's
M68K Macro Cross Assembler.
4XFORTH OS w/assembler, edilor
CP/M 68K OS w/"C" compiler.

SAVE TIME AND MONEY WITH
LOW COST PI·SWITCH BOXES.

~ Starting at $59.95~
~ a
'Qulckly shares your computer among
multiple terminals, printers, moderns, etc.
with just a flick of the wrist.

'Compact black & beige aluminum
enclosure features a high quality rotary
switch with rear mounted connectors.

.se,lal R&232 Models have fem. 2~Pin Conn.
(Lines 1-7 & 20)

PHl2-S switches 2 to 1 . . . . .. S5Il_lIS
Pf.03.S switches 3 to 1 . . . . 79.lIS
PI-{)6.S swltchH 5 to 1 ..... , . 108.85

'Parallel models have fem. 36-Pln cent. conn.
p~.p switches 2 to 1 ..... M.lIS
PI.()4.P switches 4 to 1 .. 154.lIS

-Dealers, schools & custom inquiries welcome.
oOne Year Warrantee, COD, VISA, MlC.
'Shipping UPS $2.OOIea. AIR $4.OOIe8.

~
b~ 7301 NW 41 St.

Lin MIAMI, FL 33166
(305) 592·6082

$239
. 164

PANASONIC
PARADISE
PRINCETON
SILVER REED
TAXAN
TOSHIBA
VENTEL
ZENITH

1-800-428-7979
(602) 890-0596

HAYES
IBM
JUKI
LEGEND
LOTUS
NEC
NOVATION
MICROPRO

ORDERS ONLY
OTHER INFORMATION

r_1

MINORITY INDUSTRIES I'=':
5021 N. 20th St., #10261, PhoeniX, AZ 85064

APPLE
AXIOM
CITIZEN
C.ITOH
COMPAC
EPSON
ENTER
GENOA

AST 6-PACK + 64K

ANCHOR VOLKSMODEM 12

AUTOCAD . . . . . . . . . CALL
(DIGITIZERS, PLOTTERS) PENCEPT. HOUSTON.
HITACHI. CALCOMP, NICOLET, ENTER, GIGO

JUKI 6300 ••••••• 639
MAC 3.5 FLOPPY DRIVE ••••• 279

Inquiry 267 Inquiry 333 Inquiry 145



Prices subject to change without notice. We will do our best to maintain prices through
Noyember 1985. We afe not responsible for typographical errors. .
PRIORITY ONE ELECTRONICS and PRIORITY 1 ELECTRONICS are registered service
marks of the Heath Group. ltd.

Inquiry 310IRVINE
18241 Me Durmott,

Irvine, CA 92714

ELECTRONICS~~
IIiiiii.l SAN JOSE

Mall Your Ord.r To: 452 W. Trimble Rd.,
9161 Deering Ave., Chatsworth, CA 91311 San Jose, CA 95131

(714)660-1411 RETAIL: (818)709-5464 INDUSTNAL: (818)709-5111 (408)946-7010
MINIMUM PREPAID ORDER 2 BOXES. Terms U.S. VISA, MC, BAC. Check, Money Order,
U.S. Funds ONLY. CA residents add 6%, 6Ya%. or 7% Sales Tax. depending on your local
rates. All prices listed afe per box of 10 diskettes. Shipping charges 8r9$4.00for 10 boxes
(100 diskettes) or fraction thereof. Please include your phone number with your order.



B&B ~!!~!r,~~!!:!
P.O. Box 100BB,OnAWA, IL 61350

Mini-Tester Monitors
7 Most Important RS-232 Lines

2 color LEO's clearly display status of TO.
RD. RTS. CTS. DSR. CD and DTR. Pocket
size. 1 male & 1 female connector. requires
no power. May be left in permanently.
Satisfaction guaranteed. OROER NOW!
New low price of S34.95. All cash orders
postpaid (IL res. add 6% sales tax). FREE:
Newly revised illustrated catalog of RS- 232
interlace and testing equipment. Phone:
815-434-0846.

'I8M PC "ndPC OOSI1<1 f~SI~~tf<lOit<TWkolIBMCorpora(O'l.MSOOS

IS a I~ll"f("(llf~ri< or Ml(fOWtl Co/polall(ln "PPlc'lle IS iI '~Sler~
lf~lfk or Apple' COfJl)Uttr Corpolilllon

• Diskless control and communications systems
• Dedicated workstations for improved

productivity
* Customized. high speed. smart terminal
• Put software in silicon
• Solid state reliability and performance
• Self contained control and EPROM

program circuitry
• PC and MS DOS' compatible
ROMDISK PC-I (l80K) 5495
ROMDISK PC-21360Kj S595
ROMDISK A FOR lie (l44KI 1349

CURTIS, INC. 22 Red Fox Road
St. Paul. MN 55110 612/484-5064

EPROM DISKETTE AND
DISK DRIVE EMULATOR
IBM PC* COMPATIBLES

AND APPLE lIe*

AT LAST!'" FUll IMPLEMENTATION ollhe original eliZA program is
now available to run on yOUr microcomputerl

Created at MIT In 1966. ELIZA has become the \IIIIOOI1d's mosl celebrated
artificial intelligence demonslralton program. ELIZA tS' non-directive
psychotherapist whO analyzes each statement as you type it in and then
responds wtth her own comment or Question-and her remarks are
otten amazingly appropriate'

DeS'9ned 10 fun on a large mainframe. ELIZA has never belore ~n
available 10 personal computer users except in gr.atly stripped down
versions lacking ,he sophistication which made Ihe oriQinal program so
fascinating.

Now. our new microcomputer version possessing the FULL power and
ranoe of eICpression 01 the original is being oHered at the introductory
price of only 125. And il you want to lind oul how she does il (or teach
her to do more), we ..... ill include the complete SOURCE PROGRAM lor
only 120 additional.

OrderJOUr copy of ELIZA today and you'U never aoain wonder how 10
respond when you hear someone say. "Okay, leI's see whalthis com
puler of yours can actually dol"

ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS;

1. Sl' Inch diPllor the .SK Apple II. II Plus. lie or Uc
S2510r Protecled Verslon-S.Slor Applesott Source IJersion

2 5l' inch dlPllor the 64K IBM Personal Computer
525 lor PrOlected VerSlOn-U5lor IBM Disk BASIC Source VerSIOn

3 5l' Inch disk or tape cassette lor the Commodore 64lsoecity whlChl
525 lor Prolecled VefSlon-U510f C-64 BASIC Soufce VerSIon

4 Siandard 8 Inch single denSity disk tor all CP/M based computers
525 lor ELlZA.COM-545 wllh MICrosoft BASIC-80 Source

5 Sl' Inch disk lor most CP/M based computers (SpecIfy compulerl
525 10f ELIZA COM - 145 With MICrosoft BASIC-80 Source

Please add 12 00 shipping and handling 10 aU orders
(California resldenls please add 6'.\ sales la_I

CONVERSE ;~~~ COMPUTER

ARTIFICIAL INTElliGENCE RESEARCH GROUP

=c 921 North L. Joli. Aven"•. Dep,. ~.~.
...... Los Angeles. CA 90046

(2131656-7368 12131654-2214
MC. VISA and checks accepled

Inquiry 29 Inquiry 101 Inquiry 33

100-+-10-90

PLUS- A $2.00 3M Factory Rebate
Coupon with each box, along with 3M's big
$30.00 rebate for other 3M products.

In Stock - Immediate Shipment,
Mastercafd. VISA, Check or Money Order.

Add $3.00 shipping charges per each 100 or part.
Add $2.50 additional for CO.D. shipments.

N.J. residents add 6% sales tax.

Data Exchange
Dept. 8. P.O. Box 993
178 Rout. 206 South

Somerville, N.J. 08876

(201) 874-5050

551 DD
Soft

DS/DD
Soft

51111 3M ~14 FLEXYDISKS

• CentronIcs Parallel
• Handshake Signals
• Compact 3y' x ." x 1~

• RS232 Serial
• 8 Baud Aales
• Latched Outputs

__ CALL (805) 658-7466 or 658-7467
III For FAST Delivery ,Z

• Multi-user Database!
• Powerful!
• Multiple Operating

System Compatibility!
• Attractive Dealer

Pricing!
• Full Dealer Support!

Dataflex IS a uademark of Data Access

Dealer Inquiries Invited

24000 Telegraph Road
Southfield. Michigan 48034 USA

13131352-2345

Inquiry 68 Inquiry 149 Inquiry 110

For information interchange. backup and archival storage.
IBEX offers a 9-track. IBM lormat-compatible 'hN magnetic
tape subsystem lor the IBM PC, leaturing:

9-TRACK MAG. TAPE SUBSYSTEM
FOR THE IBM PC/Xl/AT

11:14:.
IBEX COMPUTER CORP.
20741 MaritLaSI
CtlalSWO<'Ih,CA91311
(a18) 709-8100
TWX: 910-493-2071

.42 M-Byte. on • -'ngle
'HI.

• IBM 'ormal1600 cpl.

• Software tor PC·DOS,
MS-DOS.

Write, phone O( TWX
for information

SAFEWARE@ Insurance provides full
replacement of hardware, media and

purchased software. As little as $39/yr. covers:
• Fire· Theft· Power Surges

• Earthquake· Water Damage· Auto Accident

For information or immediate coverage call:

1-800-848-3469
In Ohio call ]-6]4-262-0559

@MmN')
SAFEWARE. Tile Illsu rallce Agerl~)' Illc.

NORTH HILLS CORP.
INTERNATIONAL

3564 Rolling View Dr.
White Bear Lake, MN. 55110

MN. call collecl-612-770-0485

TIRED OF WAITING
FOR SERVICE AND PRICE?

9 out of 10 SURVEYED
DISK BUYERS PREFERRED

NORTH HILLS
#1 IN SERVICE AND PRICE

1-800-328-3472
Formatted and hard sectored disks
in stock-Dealer inquiries invited.

COD, VISA, MASTERCARD
All orders shipped within 24 hrs.

~N{

maxell DISKS
LIFETIME WARRANTY

Inquiry 334 Inquiry 188



What the world really needs
isa69 cent

Double Sided, Double Density Diskette
with a LIFETIME WARRANTY!

And DISK WORLD! has it.
Introducing Super Star Diskettes:

the high quality diskette with
the lowest price

and the best LIFETIME WARRANTY!

MINIMUM ORDER: $35.00.

The Super Star
LIFETIME WARRANTY!

Order 50 Super Star Diskettes
and we'll be happy to sell you an
Amaray Media-Mate 50 for only
$8.75, shipping included ... a lot
less than the suggested retail price
of $15.95.

Regular DISK WORLD! price: $9.69 ea.
+ $2.00 Shpng.

WE WILL MEET OR BEAT ANY NATIONALLY
ADVERTISED PRICE

ON THE SAME PRODUCTS AND QUANTITIES
SUBJECT TO THE SAME TERMS AND CONDITIONS.

Super Star Diskettes are unconditionally warranted
against defects in original material and workmanship
so long as owned by the original purchaser. Returns
are simple: just send the defective diskettes with proof
of purchase, postage-paid by you with ashort expla
nation of the problem, and we'll send you the replace
ments. (Incidentally, coffee stained diskettes and
diskettes with staples driven through them don't
qualify as "defective".)

Super Special!

Super Star Diskettes. You already know
how good they are. Now you can buy

them ...cheap.
Well, that's the story.
Super Star diskettes don't roll off the boat from Pago

Pago or emerge from a basement plant just east of
Nowhere.

Super Star diskettes have been around for years ... and
you've used them for years as copy-protected software
originals, unprotected originals. Sometimes, depending
on which computer you own, the system master may have
been on aSuper Star diskette. And maybe more than once,
you've bought abox or two or more of Super Star diskettes
without knowing it They just had some "big" company's
name on them.

Super Star Diskettes are good. So good that a lot of
major software publishers, computer manufacturers and
other diskette marketers buy them in the tens or hundreds
of thousands.

We buy them in the millions.
And than we sell them to you.
Cheap.

When every little bit counts,
it's Super Star Diskettes.

You've used them a hundred times .. under different
names.

Now, you can buy the real McCoy, the same diskette that
major software publishers, computer manufacturers and
diskette marketers buy... and call their own.

We simply charge less.

• 51f4"

DSDD

I .69 ea.
Oty.50

5%"

SSDD
.55 ea.

Oty.50

II·.'I

ORDERS ONLY:
1-800-621-6827

(In Illinois: 1-312-256-7140)
INQUIRIES:

1-312-256-7140
FOR FASTEST SERVICE, USE NO-COST MCI MAIL:
Our address IS DISKORDER. It's a FREE MCI MAIL
letter No charge to you. (Situation permitting, we'll
ship these orders in 24 hours or less.)

SHIPPING: 5V..' & 3\\" DISKETTES-Add $3.00 per each
100 or fewer diskettes. OTHER ITEMS: Add shipping charges
as shown m addition fa other shipping charges. PAYMENT:
VISA, MASTERCARD and Prepaid orders accepted. COD OR
OERS: Add additional $5.00 special handling charge. APO,
FPO, AK. HI & PR ORDERS: Include shipping charges as
shown and additional 5% of total order amount to cover PAL
and msuranc•. We ship only to United States addresses, except
for those listed above. TAXES: Illinois residents, add 7%
sales tax.

Boy, did we get lucky. Our Super Star
Diskettes are the same ones you've been

using for years ...without knowing it.
In our search for the low priced, high quality diskette of

our dreams, we found something even more interesting.
We found that there are several manufacturers who

don't give a hoot about the consumer market for their
diskettes. They don't spend millions of dollars in advertis
ing trying to get you, the computer user, to use their
diskettes.

Instead, they concentrate their efforts on turning out the
highest quality diskettes they can. because they sell
them to the software publishers, computer manufacturers
and other folks who (in turn) put their name on them ... and
sell them for much higher prices to you'

After all, when asoftware publisher or computer manu
facturer or diskette marketer puts their name on adiskette,
they want it to work time after time, everytime. (Especially
software publishers who have the nasty habit of copy
protecting their originals I)

Super Star diskettes are sold in multiples of 50 only. Olskettes are
shipped with white Tyvec sleeves, remforced hubs. user 10 labels
and write-protect tabs.

DISK CADDIES
The original flip-up holder for ~t,

10 5W' diskettes. Beige or Grey
only.

$1.65 ea. + .20 Shpng.

DISKETTE 70 STORAGE ~
Dust-free storage for 70 5W'

diskettes. Six dividers included. .'
An excellent value.

$9.95 ea. +$3.00 Shpng.

In the course of selling more than a million diskettes
every month, we've learned something: higher prices don't
necessarily mean higher quality.

In fact, we've found that a good diskette manufacturer
simply manufactures a good diskette ... no matter what
they charge for it (By way of example, consider that none
of the brands that we carry has areturn rate of greater than
1/1,000th of 1 percentl)

In other words, when people buy a more expensive
diskette, they aren't necessarily buying higher quality.

The extra money might be going toward flashier adver
tising, snazzier packaging or simply higher profits.

But the extra money In ahigher price isn't buying better
quality

All of the good manufacturers put out a good diskette.
Period.

How to cut diskette prices
...without cutting quality.

Now thiS discovery posed a dilemma how to cut the
price of diskettes without lowering the quality

There are about 85 companies claiming to be "diskette"
manufacturers.

Trouble is, most of them aren't manufacturers.
Rather they are fabricators or marketers, taking other

company's components, possibly doing one or more steps
of the processing themselves and pasting their labels on
the finished product

The new Eastman Kodak diskettes, for example, are one
of these. So are IBM 5\4" diskettes. Same for DYSAN,
Polaroid and many, many other familiar diskette brand
names. Each of these diskettes is manufactured in whole
or in part by another company'

So, we decided to act just like the big guys. That's how
we would cut diskette prices ...without lowering the
quality.

We would go out and find smaller companies to manu
facture a diskette to our specifications ... specifications
which are higher than most .. and simply create our own
"name brand" diskette.

Name brand diskettes that offered high quality at low
prices.

HOURS:
Human: 8AM-6PM Central Time, Monday through Friday

Answering Machine: 6PM-8AM, All Times
MCI MAIL: 24 hours a day.

DISK WORLD' INC 629 Green Bay Road
• , • Wilmette, Illinois 60091
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FAST DELIVERY & LOWEST PRICES
YOU MAKE THE CHOICE

-------------- ----'----------

Call for Low Prices

. $ 95

.. 89
135

APPLE
EXTRAS

55A,160K
55B,320K
55F, 720K.

TANDON
TM100-2,360K $ 94
TM101-4, Quad Density. 275

APPLE COMPATIBLE....
D & D HALF HEIGHT

525A For lIE and 11+ $109
525C for IIc . 119

SPECIAL #2
IBM PC 256K

• Two 360K Drives

*$1525
• w/purchase of Monitor and Video Card

TFAC 558 ......... .. $84
Mitsubishi4851 . 84
Tandon TM 100-2 . . ../"'1 84
CDC 9409 a.,v 84
Seimans DT542. .. C:J-q 84
Panasonic JU455 OS-. . 84
Shugart SA455 . . . . . . 84

In quantity's of 2 or mOTe

IBM COMPATIBLE....
TEAC

DRIVES

MICROMAX
Viewmax, 80 Column $135
Viewmax 80E, 80 Column w/64K,

lIE. 119

ORI\NGE MICRO
Grappler + $ 85
Grappler + Buffered w/64K 155

MICRO SCI
80 Column Card 64K $89

--------------

, , '

HERCULES

THOMSON

PRINCETON.
GRAPHICS

GOODIES
IBM Printer Cable $19
64K Ram Set of Nine Chips. 8
256K Ram Set of Nine Chips. 40
Power Supply 135 Watts 89
8087 Co Processor Call

Max 12E $160
HX-9, 429
HX-12, 445
SR-12w/DoublerCard 789

We Carry Everything For PC,
AT or XT

Name Brands or Generic
AST RESEARCH

SixPAK + ,64K w/Side Kick . $229
Reach w/Crosstalk 375

D & D MEMORY CARD
MF-100 + 64K same as

SixPAK + . . $129

. $269
389
419
569

CITIZEN.

MAIL ORDER
AND SAVE

I
I
I
I
I
I

ORDER TOLL FREE (800) 621-6849 x446 I

DISKETTES

PRINTERS
EPSON

Call for Best Pricing

OKIDATA
182,120 CPS $230
83, 120 CPS. 539
192, 160CPSW/Roms. 350
193, 160CPS . 585
84,200 CPS. 665
OKI-MATE 20, Color. 229

TOSHIBA

1.2 MG High Density $39 Color Monitor New
100 Piece Discounts Monochrome Monitor Call

MSP-lO
MSP-15
MSP-20
MSP-25

Call for quantity discounts

PRECISION COPY
SS 100 (Box of 10) . . . $17
DS 100 (Box of 10) 19

DYSAN
SS 100 (Box of 10) $30
DS 100 (Box of 10) 34

D&DDISKS

P1351 Call
P1340 $ave ColorCardw/PrinterPort $139
P351. . $1029 MonoGraphicsCard.. 305

STARMICRONICS D & D COLOR CARD
SG10/15 Call CC-102,w/PrinterPort
SD10/15 .and Same as Hercules. . ..... $99
SR10/15. $ave (Call on other D & D Cards)

I
I
I
I
I
I
I

... $1495
1575
1880
2280

...... $1195
1479

......... $218
299

CORONA

BIZCOMP

SPECIAL #1
CORONA

PORTABLE
• 256K • 2 Drives

• Monitor • Keyboard .DOS

$1195

Mark 12
Express ..

MODEMS

SYSTEMS

HAYES
Micromodem lIE $169
300 159
1200. . . . . . . . . . . . . .. . .. 389
1200B IBM Internal . 359

PROMETHEUS
Promodem 1200 $295
Promodem 1200A . 309
Promodem 1200B . 275

ANCHOR

CALL ON
Zenith $ave
Televideo $ave
AT&T $ave
NCR $ave
Tandy. . . . . . . . . .. . $ave

Portable
DeskTop.

IBM
PC 256K, 1Drive.
PC 256K, 2 Drives.
XT 256K, 1 Drive.
XT256K, 1Drive l-lOMG.

COMPAQ
Portable (2) Drive 256K .... $1875

Call on Desk Pro's

WE OFFER VOLVME DISCOVNTS! MAKE THAT CALL (800) 621-0849 x446

$995

SPECIAL #6
IBM PC COMPATIBLE

• Complete System • Two 360K
Drvs.• Color Monitor· 256K •

Clr. Card w/Prnt. Port. DOS 21

• Seagate or Mitsubishi
w/IBM Controller

SPECIAL #5
10 MG HARD DISK

I
I
I
I
I

I $475
w/384K only $189 I Call on 20-MG Drives

• Serial and Parallel Ports
• Clock/Gameport • Ram
disk/Printer spool Software

I SPECIAL #4
I 384K MEMORY BOARD
I
I
I
I
I
I

SPECIAL #3
PARAGON

Complete $995

• Accounting Software· Be
Your Own Bookkeeper. No

Accounting Knowledge Required

d!lDi,counl
UCompute.,

SELLING TO YOU SINCE 1978

MAIL ORDER:
13324 HAWTHORNE BLVD., SUITE 201

HAWTHORNE, CA 90250

ORDER DESK:
Inside California (213) 970-0206

Outside CaJjfornia (800) 621-0849 x446
Houre: Monday - Saturday 8 am to 6 pm

WE CARRY TO MANY ITEMS TO LIST.
PLEASE CALL FOR A QUOTE ON ANY ITEM.

[VISA] •
No Surcharge for Credit Cards

Terms: All merchandise new. We accept Me. Visa. Wire
Transfer. C.O.D. (call), Certified Check. P.O.'s from
qualified firms. Shippi!1g: minimum 4.00 first 5 pounds. Tax:
California residents only add 6 1/2% sates tax. All returns
subject to 15% restock fee. Prices Subject To Change
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89
109
155

89
89

119
179
129
139
275

99

23900
""00
35900
28900

149500
25700
3<'00
18900
23900
36'00
""00
48900
89500
51900
32900

698500
399500
579500

'9900
165900
165900
159900
68900
31900
<2900

156900
76900
39900
.9900
39500

"'00
53'00
67500
71900
'9500
115~ 00
76500
57500
75900
95000

'09500

48
TPI

Ll8-F100
OUM-l(l2
APX-Dl25G
APX·0175A
WYS-SO
WYS-JOO
ZTH·Z29
TVI-91OP
TVI-925
TVI·950
TVI,970

FreedOm 100 split screen, de\atetlaDle keybo,lId
Oume 102 g.een phosphof temIlflal
Ampel OIalOgue 125 green ween
Ampell OIaJouge 115 amberSCfeen.lWOpage Iunc keys
WyseSO, 14 greenptlosphof
Wyse300, E.gtttcolordosplay spIrlscreen
Zer'lIlh 29 IBmW1al. VT52~llOle oetatcn bIe keybo,ud
TeleVlOl!10910Plvs,tlIocXmooe
TeIevJdeo 925, detalChabie keyboard 22 IUflC1OO'1 keys
TeIevIdeo950_ graphic char .splIT sc.een, 22 tunc
Te!ev!deo970 14 green 132column.European

PRINTERS
MATRIX PRINTERS

STar GeminI-SOlO \20 ctlallsec STR·SG10
Star Gen1ln1·SG15. l00char!sec 15' paper STR·SGI5
Star Gem,nl Della 10. 160Charlsec STR·OlO
CltizenMSP/l0FT \60etlarlsec CIT-MSP10
ToshlbaP1351.192ctlarlSOC lenerquahly TOS·1351
OkldaTa 182A serial & parallel9'l paper OI(I·I82A
Qludala 192A pa.allellnler1ace 160 chal/sec 01(1·192A
OkldaTa 84P parallel 15 paper OKI·84P
EpsonLX·80 10 I20Chatlsec EPS·LX80
Epson FX80FT, 10 160 char lsec wllhgraptllrlllt EPS·FX80
EpsonRX100· 15 wrthGraphllal EPS·AX100
Epson FX100FT 15 160ch8l!sec wllhgraphlrtll EPS·FX100
EpsonLQ15O(l 15 coresponclencequaltly EPS·L01SOO
Epson JX80 Colof prlnte. EPS-JXeo
PrOWllter85tOpalal1el9'1 paper PRO·8510P
Oataproduets 8-600-3, band prltlle. 600 LPM OPS·B6OQ
p"ntrorull P300 htgn spee<lpnnler 300 hnespe. minute PTX·P300
PrlnlrOfllll P600 ulT.a h<gh speed 600 I,nes per rrnnute PTX·P600

WORD PROCESSING PRINTERS
Starwllier FlO parallel 40 ctlatfsec PRO·Fl0P
NEC8810 55cnar second sena!I'lIer1ace NEC·8810
NEC8830 55 cha, sec parllf'1ter1ace NEC-8830

~~g= popular~~~::~BMpar~ ~~g:=
$itver Ree<:l~ 14 char sec palllf'1tertac:e SRO·EXPSOO
$lIver Ree<l EXP550 17 Char/sec par 11f'I1er1ace SRO·EXP5SO
OIatl606J040~lsec seoal OBL-6JO
OIatl60620 propor1lO1'latspaong.hofz&ven lab 20cps D81-620
Jul!16100, 18ehar lsec JUK--6100
J ,6300 4Ocha. lsec JUK--63O(l
Comrell CAl 5k butter proporuonal spaong. par I CRX-GR2P

Eight Inch Single Sided Drives

SHUGART 801 R
SIEMENS FDD 100·8 119 115 109
TANDON 848E·1 Half Height 369 359 349

Eight Inch Double Sided Drives
SHUGART SA851 R 495 485 475
QUME842"QUMETRACK8" 319 319 313
TANDON 848E·2 Half Height 459 447 435
REMEXRFD.4000 219 219 209
MITSUBISHI M2896·63 Y2 Ht. 459 449 409

One Two Ten

Five Inch Double Sided Drives

TERMINALS

TEAC FD55B half height 99 95
TEAC FD55F96 TPI, halfht. 119 115
CONTROL DATA 9409 PC 169 159
SHUGART SA455 HalfHeight 99 95
SHUGART SA465 Y2 Ht. 96TPI 99 95
TANDON 100·2 full height 129 125
TANDON 101·4 96TPI full ht. 199 189
MITSUBISHI4851 half height 139 135
MITSUBISHI4853 96ITPI'/2 Ht.155 149
MITSUBISHI 4854 8" elec. 295 285
QUME 142 half height 119 105

TEAC SSB

These .7 Meg yte drives
are new units recently re
leased by the Shugart division
of Xerox. The Shugart 604 is
fully 506 industry compatible.
Each drive is tested before
shipment and is supplied with
a 90 day warranty. SHU-604

Ive Inch Winchester Hard Disk Drives
FUJITSU M2235AS 27 Meg. 899 859
RODIME RO·208 53 Meg. 1589 1493
MAXTOR XT10140 140 Meg. 3895 3785
SHUGART 712 13 Meg. '/2 Ht 495 465
SHUGART 604 6.7Meg. 99 89
TANDON 502 10 Meg. 419 395
TANDON 503 19 Meg. 695 675
S AGATE 225 25 Me • 695 625

The dual Shugart SUbsystem features
two SA465 (96 tpi) 5V," double Sided
disk drives. Also supplied within the
subsystem is 50 wart power supply
and a .hielded signal cable.

DUAL SHUGART
SUBSYSTEM I

1119

all computers equiped with a parallel printer port The
TEC F-l 0 accepts paper up to 15 inches in width.
These printers were originally priced to sen at over
$1400. Through a special arrangment California Digital
!ms purchase these units from a major computerman
ufacturer and is offering these printers at a fraction of
their original cost.
Options available include sheetfeeder, tractor feed,
buffered memory and an assortment of printer cables
for a variety of computers.

ttiEC RGB'
COLOR

MONITOR

Itt9

ThE.' ComlCI\ ComSCflt>e' II~ ttle 'deal solUII()flIO make shori work 01 rranslalll19lindnClal and
numeriC data Inl0 a graphic plesentatlOn Man~ ready to run plagrams SUCh as lOluS I 2-3
VrSI 00 and Apple busmess g'apl1rcs already supPQf1 thrs plOlllJ'l
The Comscrrber I tealures p.ogrammable pape, SliCS up 10 8 r by 120 InChes 6 Inch pel
second plOt spet.'d anc1 0 0 Slep Site Easy to Implemenl CefllronlCS Interface allo....s the
Comscrrbf'r l,mmeCllale use \\11th Ihe printer pon at mosl personal computers
Tht, ComscrrlX>r ItS manulaclu,ed 10< Corn.e_ by the Enter Computer Corporahon The
plOlier IS fIldrkeled by Healll Kit and also sold under Enters own Sweet P Labet ThiS IS
you' ()ppOfIun,'Y 10 purchase ,1 PIO!1er whIch was orrgrnally pflCcd al 5795 lor ooly 5219
Als,' <1l1d,I,IDle 's a suppon package .....hoeh rncludes demonSlrallC)n SOITware Il"lter1ace cable
a mUlhCOlOr pen assortmenT arlO a vaneTV 01 paper and lranspa.e male..al

The TEC F-l0 Daisy Wheel printer is the perfect an
swer to a reasonablly priced 40 character word proces·
sing printer. While this printer is .. extremely" similar to
C.ltoh's F-l0/40 Starwriter printer. Legal counsel for
the C.ltoh Company have advised us that we should
refrain from referring to the TEC printer as a Starwriter.
This 40 character per second printer auto installs wit
Wordstar and Perfect Writer. Features extensive built
in word processing functions that allow easy adaptabil
ity and reduced software complexity. Industry standard
Centronics interface prOVides Instant compatibility with

LETTER QUALITY It
F-l0DAISY ~

WHEEL PRINTER

FREE PROBE
California Olgllalls oHenng this $12.95 value 12 MHz logIC Probe absolutely
FREE With any purchase over sse
The Logic Probe IS a LED applied Instrument lhal operates 'rom CirCUits under
test and gives lnstantaneus logIC level Indications
To receive your FREE Logic Probe your order must be placed by MAil before
the end of this month, payment must accompany your order and the free logIC
Probe must be requested---........~ .........

The NEe.iC 14010,s a 13 medium htgh resolulJon RG8 mon,lo< su,taOie 10< Use .... lth The
Sanyo MBC 550 555 Of me IBM PC The moortOf fealures a 'eSQlutlOfl of 400 oats Dy 240
lineS Colors ava,labie are Red GH~en Blue Yellow Cyan Magenla BI and W Ie
The NEC mon"Of raffles me Lrnen Monroe label and was Oftg,nally sc:1'IE!Q..Ilcd IOf use ,n
thetr Qlloee ot me Fulure eQUlpmenl A change In Monroe s malketll'lg sl,alegy has made
these unIts elcess Il"lvenlory ""hoeh were sold to CalJlorflla o,g'tal We a,e oHeung these
new RGB monitorS aT a "actlOfl at then 0"9,nal cost Sanyo cornpa:lble NEC'1401 S

IBM P C Computer compallb1e NEC-1401 PC

PLOTTERlta_~Itt9 ./.



./Optional Printer

The Xerox Sunrise 1810 is by far the best value we have ever seen in a
micro computer. This is a self contained ballery and AC operated
portable. The Sunrise was originally priced at $2995. Xerox has since
elected to drop the computer from their product list. Caiifornia Digital has
purchased all the remaining inventory and is making the unit available at
a fraction of its original cost.
This portable features a built in 80 column liquid crystal display, along
with both RF monitor and television outputs. The internal 300/1200
baud modem includes an auto dial telephone assembly. The units has
both centronics parallel and a serial port programmable to 19,200 baud.

The self contained micro casselle is capable of capturing data from the
keyboard as well as doubling as an recorder for dictating messages.
An optional dual floppy disk drive module, pictured above, is available
for only $219. (when purchased with the Sunrise 1810). Also available,
for $59 is an 80 column printer that mounts in the drive module. The
Sunrise features a CP/M operating system which allows the operator to
use any CP/M program in Xerox 5V4' disk format and over 5000 CP/M
programs available in public domain.

Television
Output

Monitor
Output

10 Function Keys

/

Centronics
Printer Port

... " -.,. -... " " -... '" ..... -

SUNRISE COMPUTER

Includes:
14" Color Monitor
Mouse & Software
10 Meg. Winchester
256K RAM Memory

-- XEROX/XT
'FIlIIy IBM CtJm,.HIJI,

\'11985

This 10 Megabyte XT system was manufactured for the
XEROX Corporation by Toshiba. The XEROX / XT oper
ates all IBM software including Lotus 1-2-3 and Flight
Simulator.
Built into the XEROX / XT Computer is a RS-232 serial
port, Centronics parallel printer port, RGB and composit
monitor output. The XEROX / XT also includes 256K/Byte
of memory expandable to 640K, and a high resolution 14"
RGB color monitor. The computer provides three IBM ex
pansion slots for adding a modem or other boards. XEROX
has also included a mouse along with operating software.
Complete with 90 day warranty.

119.00
159.00
29.00

599.00
439.00
189.00
159.00
239.00
35.00

319.00
279.00
239.00

59.00
389.00
369.00
199.00
199.00
395.00

The UltraL,nk IS a Hayes compatible 300/1200 modem de
signed for the IBM/PC market place. The UltraLink adds a
voice/data demension to your PC. Manufacturers original sug
gested price on this modem is $795. California Digitals price is
only $159.

MODEMS
universal Data 212LP, 1200 duplex, line powered. UDS-212LP
Universal Data 212A, 300/1200 baud, industrial. UOS-212A
Universal Data 103JLP, line powered, auto answer. UOS·l03LP
Hayes Smartmodem 2400 baud modem HVS-2400

~~~~Ul~~1~~~a~~:.vj$~l~ baud. ~~~_~~~
UltraUnk 1200 data=ice on same line. UTL-1200A
CTS212AH 1200 baud,auto dial CTS·212AH

Terminal software for CTS 212AH CTS·212SFT
Prometheus 1200 super features PAM·P1200
Prometheus 12008 internal PC PRM·P12oo8
Signalman Mark 12, 1200 baud, Hayes compatible. SGL-MK12
Signalman Mark VI, 300 baud intemal PC SGL·MK6
Hayes Smart Modem 1200 baud, auto dial HYS-212AO
Hayes 12008 tor use with the IBM/PC, 1200 baud. HYS·1200B
Hayes Smartmodem, 300 baud only, auto dial HYS·103AO

~:~~r3~~~:~~~~~~ ~uda~~ ~~~:r~lg32

1200 BAUD MODEMS
",Jltlt1'59

I

UNIVERSAL
DATA

The UDS·212LP is a compact desktop
modem designed to obtain atl ils oper
ating power entirely from the telephone
line thus eliminating the need 10 con

nect to an external AC power source. NOT Hayes compatible but
the ideal 1200 baud modem to connect 10 any CRT terminal or
computer when accessing dial up data bases.
The Universal Dala OJ,,. of MotorIa original suggested list price on
the 212/LP was $495. but California Digital is offering at only $1 19.

The Team 212A offers all the features of the Hayes Smart Modem

~~~ohOf~~d=e~~leIR;~ic~o;;~s~~~~:~~opurdlase
California Digitat is so confident of your complete satisfaction thai
we will allow the return the Team 212A and apply the full credit
towards the p~rchaseof any other modem.



$249.00

$419.00

10Mb Standalone

20 Mb Standalone

10Mb $449.00
HARD DISK

w/Controller for IBM" PC and
Compatibles.

DELUXE JOYSTICK

\~~!~ ::~!4:~:~~3f
":•. ;; quires optional cable

adapter. Add $2.95

PC UPGRADE SPECIAL

$895
SET OF (9) 64K RAMS

APPLE DISK DRIVE
&k. $115.00

'I' High quality '12 high
l drive for Apple II, 11+.

• ••• lie or lie. Apple lie re
quires optional cable
adapter. Add $10.00

ii1111 ___

5 Mb EXTERNAL
Sharp IBM Look-a-like w/contr. for
IBM PC. Sub-Sys Price:$429.00
External Enclosure Add $195.00

Internal w/controller
Sub-System Price: $299.00

$3495
SET OF (9) 256K RAMS

$5.95 128K PIGGYBACKS

IBM Brand ASYNCH
INTERFACE CARD

List $100 ACP $49.95

IBM PC is a trad,mar1< of IBM Corp,

ACP PRICE
NOW ONLY!

$198500

Color 14" RGB Included
10Mb Hard Disk

• • • • • • • • • • • •

SYSTEM CONFIGURATION Est IBM list· Your Price

SYSTEM A
Base System (see left) PC with

$2100.00 $995.00360K Floppy, Keyboard & Mouse.

SYSTEM B Base System (see left) plus Add'i
$2295.00 $1099.00360K Floppy Drive

SYSTEM C Base System plus 12" Green Monijor
$2575.00 $1399.00wijh Detachable TIIVSwivaJ Base.

SYSTEM 0 Base System plus 12" Color Monijor
$2995.00 $1699.00wijh Detachable TIIVSwivaJ Base.

SYSTEM E Base System plus Clr Monijor, 10Mb
$5000.00 $1985.00Hard Disk and Boot Diagnostics.

SYSTEM F Base System plus 80 Col. x 25 Line
N/A $1299.00LCD Screen

LQP PRINTER SPECIAL Major Manufacturer
Daisy Wheel Model 620

Letter Quality Printer
with Serial Interface.
Perfect for IBM PC and

Compatibles. Prints 25cps and
comes with 90 day warranty.

List $1495..$49500

With purchase of
any system above $395.00

Base System A (as above) $995.00 "Assumes required add·ln boards to provide same capacny

ACP is proud to make this one-time
special offer for a complete computer
system that is 110% compatible to IBM"'.
This is by far the most significant bargain
that we at ACP have offered in our 10 year

history. This system was successfully designed and manufactured to exceed IBM""s PC in terms
of quality, expansion modularity and capability, aesthetic appearance, and performance.

The system design utilizes the latest in state-of-the-art technology including:

• VLSI - Large Scale Integration Circuit Design • High Quality 100 Watt Switching Supply
• Ergonomic CRT Design with Tilt Screen • Complete Integrated System
• Professional Molded Packaging and Design • Microsoft Compatible Mouse Function

The system is not a Taiwan or Korean knock-off. Each component is specifically designed and specified
to meet the highest performance and reliability standards in the industry. It represents the best that
Japanese craftsmen have to offer and you will be equally proud to own one of your own. ACP has
a limited quantity of these systems in several different configurations. IBM"' PC-DOS"' v1.1/2.1, MS
DOS" v2.11 and Concurrent v3.1 compatible. We have found no known incompatibility with any IBM"'
PC application. Our technical staff has 8.5 Megabytes of various MS-DOS software packages install
ed including Lotus 1-2-3 and Flight Simulator. Each system comes complete with a 90 day warranty.

ACP Base System Consists of:
• (1) 360K DO/OS Floppy Disk Drive
• Mouse with Software
• 256K Memory Expandable to 640K

on the Motherboard
• Deluxe Keyboard with LEOs
• Serial Port and Parallel Port
• Color or Monochrome Controller
• 4.77MHz, 8088 CPU
• 100 Watt Switching Supply w/Fan
• Three Expansion Slots
• Optional 6 Slot Expansion Chassis

with Power Supply (add $399)

=-:~~~ LIQUIDATION
Retail Value $5000

Save up to 60%
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74Sll5 .3lI CALL FOR 74He

TOLL FREE ~~

800-854-8230 ~~
Calif. Residents f-f--

714·558·8813 ~~
OUR Inquiry II f-f--
POLICY f-f--
-NO surcharge for VISA or Mastercard. f-f--

-NO sales tax. -All shipments Insured. f-f--
-Your card is Not charged until we ship. f-f--
-Same day FEDEX shipment is available. f-f--

-Volume purchasing agreements available. f-f--

-~~~r~mj'nea7tp"8~n;~~';p~~rateand ~
-Orders subject to availability. f-

-~~~:~a~:~~le~a~~ft~C~U~~a~arranlY. f-
-Pricing subject to change w/o notice. f-

-Returns or cancellations may be subject f-
to restocking fee. f-

-ACP Retail Store pricing may vary. f-
-We are not responsible for typos.

1.39
.".."1.2513.85

4.115
3.15.."
'.55
4.15

"""'-12,15,24V
7llL05. 12. 15V

...."'"LM311H1K
lM323l<
LM337K

...."'"
'M350T

...."""

CMOS

74COO

$11.25 85H9O $ 8.25
5832 3.1518411 3.75
A'(52316 \1.50 76488 5.75
AV53600 11.50 164811 8.75
2513-001U 8.50 AV36810 7.95
2513-002L 8.50 AV36812 7.85
UP07201 21.95 SSI-2e3 36.85
3341 4.50 Votru: 311.15
11Cl1O 13.25 0Igit1lker 34.95
MC1580e 2.95 LMI3t5OON 1.95
19.95 TRlllll3 5V UART $4.25

VOLTAGE REGULATORS

SPECIAL PURPOSE CHIPS

'~~~~5, 24V .• 69
18LOS, 12, 15V .lll5
18M01C .a
18MG11llMG . 1.•11
18HQ5KC 8.15

18~~\~,4V 1.29
~~2~5. 24V...•79

4000 $.:le 4028 $.65 4058 $1.110 4505 11.95
4001 .22 4028 .15 4080 .85 450& 1.10
4002 .22 4030 .311 40llll .311 4507 1.10
400ll .79 4031 3.25 4088 .28 4508 1.110
4001 .22 4032 2.15 4070 .35 4510 .711
4008 .115 ~ 1.81 4011 .28 4511 .79
4008 .39 4035 .79 4072 .28 4512 .79
4010 .311 40371.85 4073 .28 4514 1.11
4011 .24 4040 .75 4075 .28 4515 1.79
4012 .244041 .75 4078 .154518 1.18
4013 .36 4042 .16 40n .35 4518 .85
4014 .15 4043 .85 4018 .35 4520 .15
4015 .311 404-4 .SIl 4011 .28 4S55 .85
4011 .35 404ll .10 4082 .211 455e .95
4011 .85 4047 .1111 4OB5 .85 45615 1.35
4018 .79 404a ." 408ll .85 llOC85 1.50
4018 .39 40411 .35 4083 ••5 8OC87 .48
4020 .111 4050 .304 40$4 2.95 MCl«08 12.85
4021 .88 4051 .15 40N 1.110 MCl«01l 12.95
4022 .158 4052 .15 4008 1.85 MC1«10 8.95
4023 .25 4053 .15 4501 .SIl Mel«11 11.95
4024 .l58 4055 3.85 4502 .85 MC1«,2 12.95
4025 .25 406e 2.85 4503 .48 MC1«11l •.85
4021 .45 CALL FOR ,.He

UNEAR
LM108AH SJ.95 NE5llO $2.45 LM390i .M
LM300H .89 NE582 2.10 LM31114 $2.95
LM301N .35 LM10llN .55 LM3915 2.95
LM304H 1.111 LM10llH 1.110 LM31118 2.15
LM3Ol5H .8l5 LM110 .llll MC4024 3.15
LM3Ol5H 4.15 LM111 .15 MC4044 4.36
LM301N .40 LM115 3.95 RC4131 3.15
LM308CN .115 LM123N .55 RC4136 1.18
LM310CN 1.115 LM123H .75 RC4151 3.75
LM311CN .82 LM133 M CA3023 2.15
LM312H 1.15 LM13ll 1.65 CA3039 1.25
LM31ICN 1.45 LM141CN .33 CA304l5 1.2:5
LM31llH 1.55 LM741H .40 CA:JQ58 2.85
LM318N 1.111 LM141N .29 CA3OllO 2.15
LM320 (_ VAt) LM147 .65 CA3085 1.158
LM324N .55 LM1411 .55 CA3OllO 1.10
LM338N .95 LMI01. 1.15 CA3081 1.eo
LM340 (_ VAt) LMI303 1.110 CA3082 1.10
LM344N .8l5 LMI310 1.45 CA3063 1.55
LM358CN .85 Me 1330 1.65 CA308l5 .10
LM358 1.15 MCl3411 1.65 CA30IlI 2.115
LM3llON 2.85 MC1350 1.15 CA3Oll& 3.45
LM310N 4.95 MCl368 1.65 CA3130 1.211
LM313N 3.115 MC1372 11.75 CA3140 1.15
LM31llN 3.15 LM141. 1.55 CA31411 1.79
LM311N 1.110 LM1558H 2.89 CA3160 1.411
LM3llOCN .85 LMl600 2.35 LMl3080 1.25
LM3llON 1.05 LM1612 11.10 LM13llOO 1.45
LM3I1N 1.58 LM1630 3.40 LM13100 1.45
LM3I2N 1.35 LMl171 5.45 LF341 2.18
LM3a3N Ul5 LM1872 5.45 LF351 .10
LM364N 1.15 LM16n 3.20 LF353 .llll
LM3IllN .111 LM1," 1.110 LF355 1.10
1.M3ll1N 1.211 LMll8ll 1.10 LF35e 1.10
LM38IlN 1.15 ULH2001 1.15 LF351 1.3Il
LM3Il2N .MI ULN2003 1.411 T\.011CP .79
LM123N .41 XR220lI 3.75 T\.012CP 1.35
LM723H .55 XR2201 2.80 T\.014CN 1.80
NE531 2.85 XR2208 2.40 no&lCP .58
NE555 .35 XR2211 3.15 Tl..O$4CN 1.110
NE558 .85 LM28np 2.00 T\.4114 •.10
NE558 1.411 lM2I78P 2.25 TL4911 1.lll5
NE5111 23.50 LM2IlOO .83 Tl481 3.20
NE5&4 2.65 LM2l101 .1lIl MC3423 1.411
LM515 .115 LM2IlO3 .68 MC3453 4.85
LM5Ill 1.45 LM2IlO1 2.45 MC345e 1.211
LM5111 .85 LM21111 2.15 MC34511 3.15
NE570 3.65 LM3llOO .55 Me34ll11 5.25
NE57\ 2.110 LM3905 1.15 MC3410 1.85

DATA AGUISITION

ADC0600 ...... 1 ADCOlI" n." I ....'· .....AOCOe04 3.45 OAC08OCl •.15 1406l1I 2.85
OACtJeOe 1.110 OACtJeOe 2.15 DAC100 1.115
AOCOl108 4.45 OACI02O 1.85 0AC06 1."
AOCOllIII 14.25 OACI022 5.85 DACOl 11.85
A07523JN 1.89 LF353N I." LFl3201N 1."

ncoo $.28 I74C74 $.651'4<:1111 11.15174<:313 $2.35
14C02 .28 14Ca5 1.llIl 14<:115 1.15 14<:314 2.35
14C04 .2Il 74C90 1.15 14C24O 1.19 14C901 .58
1..cae .36 14Ci3 1.15 74<:2," 1.111 74Ci22 •.45
14Cl0 .35 MOAIE14CIHITOC:K_ ..lSOINC..TALOG

MeI""ll $11.50
BR1~1 11.50
34702 12.50
5011 14.115
11111 10.50
5301 10.50
MC4024 3.15
8038 3.15
53118 3.50
581111 12.25
SPlOOO Spaaetl

EXPANSION MEMORY

14K UPORADE (SBI.' 9j$10.00
258K RAMS (5.' of 9) $45.00

CABLES/ACCESSORIES
IBM PARALLEL (ShiMded) $2'Il.ll5
IBM SERIAL (ShIelded) 2•.15
KEYBOARD EXTENSION 8.95
AS232 GENDER CHANGER M",MaIe 14.115
RS232 GENDER CHANGER Female-Female 1•.115
NUll MODEM ADAPTOR 1•.115

$S."
'.50

11.50

$15.75.....
26.".."..".."
'.50........

11.115.....
12.95
27."
24.50
2•.50"...

$3.25,...
7."
11.75
2.20

22."

"B"I.OMHz......"
17.95
17.95
'.50

22."

32.00 28.00
33.00 31.00

::: ::: II"'·-V.-·-D-I-P-D-R-IY-E' II"'"-~-n-C-"-IP-E-C-IA-LS"
32.85 30.95

.... ".. IBM pes AMD7910
Comii9:~Drtv. ~li19~~EM ~

1 Boa 10 Boa
$22.85 $18.95

21.95 24.85
18.95 17.95
2•.95 22.85
411.95 43.85
21.1li5 25.85
34.85 31.95
1•.15 12.95
17.95 15.95

"".."
.."

"'""""""".26•
.267.'"62611

""1741

'H'8148

"....

HUD CLEANING
KIT-SYo" or 8"

'9.95

Supply Limited

MK."I $4.115
TMM2016-2 (2OOnS) 3.10
TMM2016-15 (15O!1) 3.85
TMM2016-1 (lOOnS) 3.00
HMl!lIIP" (2OOnS) 4.15
HMl!11IP-3(I!iOnS) 3.25
HMlllII1P·2(I2t)nSIl5·15
HMIlll1llLP-4(LP) 3.&0
HMlll1llLP-3(LP) 3.95
HMlll1llLP-2 (LP) 3.95
Zl5132 (3OOnS)' 32.95
HMll2&4P·15(150} 14.95
HMll2&4LP-15(LP) 111.85
14S1M1 (35/'19) 1.65
93415 (!iOn$) 3.85
83425 (SOnS) 3.115

Z-lIO

821. 13.15
82UI 1.85
8224 2.20
1228 1.95
1228 3.40
1231 13.75
8231-5 15.95
6236 4.25
1243 3.95
8250 10.50
6251 4.25
6251A 5.85
8253 11.15
12:55 •.25
82:S5A 5.95
8257 5.75

$ 3.110 2132,4,... (45OnS) $ 4.50
3.65 2132A (25OnS) 8.115
5.50 2132.4.-2 (2OOnS) 1.95
3.15 21154 (45OnS) 4.50
5.50 27154 (25On$1 11.50
5.SO 21154 (2OOnS) 8.50
1.SO TMS25&4 (4$OnS) 11.95
5.10 MCMlla7&4 (45OnS) 18.95
4.10 MCMlla788 (35OnS) 21.95
8.00 27126-3 (3OOnS) 8.50
1.00 21128 (25OnS) 15.115

SI.85 1~: ~~::

$1.1111
.n
."'.30

2."
2."

1.45118.50
1.1118112.50
1.791J13.3O
1.8118113.80

'.50
3."
3.75U,
3."
3.50

STATIC RAMS

I 3~" .IOK I
TUB

114.95

2_5MHz ...." 4.OMHz

---u;- 2.15
2.50 3.15
1.50 8.50
1.00 8.95
2.95 3.50
1.50 8.50
6.50 8.50
1.50 8.50
1.50 11.50

DYNAMIC RAMS

$i:~ I§! $J~ IH*
11.95 ll840 12.75 8860
8.50 &80'5 11.95 8110.47

8BOO

DISK SPECIAL (IBM PC DSDDj

WOWI$ 100 ~I~PC8"
EACH Hub Rlngt

PACKAGE T)'YIC Co\<er
OF 25 MIjor Ml~.

2101 (45On5)
21L02(.5O!ISI
2102·1 (.5O!IS)
21 L02·2 (2SOn$)
2111 (4SOnS)
2112 (45On5)
2114 (4SOnS)
2114l-4 (45On)
2114l.J(3OOn)
21l4L-2{2OOn)
21., (SSnS)
4044-4 (.5O!IS)
4044-3 (3OOnS)
40«-2 (2OOnS)
UP0410 (lOOnS)
5101 (CMOS)

1702 (1mS)
2708 (45OnS)
V58(5V)
VII (45OnS)
2111l(36Or\S)
25ltl(5V)
TMS27HI
TNS2532
2732 (45OnS)
2732 (25OrIS)
2732 (2OOnS)

CIItOtIIEPAOMI
27C18

ll502 $04.50 ll504 SI.75 6522
8602A 11.110 6507 8.15 6532
e502B 11.50 &520 4.25 5551

BOOO

ZIC><>'U
uo-eTC
zao.o""T
ZIO-OIilA
ZIG-PIO
ZIO-II0JO
zao.IIO/1
ZIO-SIO/2
ZIO-SIOIII

4021 (250n5) $1.29 TMS«OI (2OOnS) $8.115
1103 (3OOnS) .18 TMS4.111 (15OrlS) $7.75
4116N·2p5OrlS) I.29W 8.95 4125ll-150(15O!1) 8.85
.11I1N-3(2OOnSI 1.181J 1.25 412Sll-200(2OOn) 7.85
., ll1N-4 (25OnS) .SIlIJ 5.89 TMS4050 (3OOnS) 1.85
.'l54N·I50('5O!1) 1.58811U5 TMS4OllO(3OOnS) 1.85
.l$4N-2OO (2OOn) 1.488110.00 MM5280 (3OOnS) 1.ll5
.l64N-120(12OnS) 11.25 UP0411 (3OOnS) 1.65
TM$41154 (ISOnS) 5.95 MMS298 (25OnS) 1.65

:= ~::~ I = ~:: I ~~~ s~~::
DISK CONTROLLERS

~~1765~:: I ~;:~ ~: I :r~ s:::
1791 22 75 2793 32.95 Ulil 15.95
1793 21SO 2195 3295 2143 15.85
1795 2150 2791 2195 82115 12.95

CRT CONTROLLERS

&80'5 $11.85115275 $26.50 ITMB"'15 $3Il.50
tlI845 11.95 1220 34.85 8350 39.95
1&41 11.50 5021 11.95 15545 14.85
46505 14.75 5031 21.85 8002 111.85
68041 111.SO NEC1220 Grl9hle' 34.85

UARTSIUSARTS
11028 $3.85 12350 S 8.95 IIM8403 $ 15.15
1013A 3.85 15250 10.50 "TMS5501 14.85
101SA 15.15 1M6402 7.75 :le51 15.85

.PROMS

1\10" DtIKI'nII
VERBATIM l525-01 SSIDO
VERBATIM 550-01 OSIDO (IBM)
MAXELL Mo.1 SSIOO (All)
MAXELL Mo.2 05100 (18M)
MAXELL DISKS tor AT (MlPi)
OVSAN 104110 S5IOO (All)
OVSAN l00tJ20 05100 (IBM)
N;P SSIOO (AI)
N;P 05100 (18M)
S""" DleKITTI..
VERBATIM 3'4" MF350 (MAC)
MAXELL 3\0'1" MICROOISK (MAC)
."DtManaI
VERBATIM I" SSIOO
VERBATIM 6" DSIDD
OVSAN 8" SSIOO
OVSAN 8" OSIDO

$5.15
5.10

".$3.25
4.10
2.60
4.25
11.10....

$8.85
8.411
1.•8
11.85

"S2."
2.20

$.111
'.25,."...
.'".26

5/1.00

,......
.15
.15
.00
.16
.16

.....
5.15

$799.00
848.00
".00.....
68.00 IIS~" DISK1lll.00 TUB

'.00 18.95

$8.85
10118.95
IOfI1.50
lOf18.15
lOI2Il.85
10f2••5O
lOI2Il.85

11/$1.00
11/1.00
2/1.00
2/1.00
2/1.25
2/\.25

25/1.00
5/1.00

12/1.00
1011.00

1.48

'·n
$3."

4.15
2.15
•.15
'.50
7."

_I-

.~

11$1.00 2N3IlO4
5/1.00 2N3lIOll
311.00 TlP2IlA

.45 TlP30A

.•5 T1P31A

.45 TlP32,4,

.25 IN.'41

.SIl lN151
411.00 lN4002
4/1.00 lN4(104

1.1111 MPQ2232

LED LAMPS

B .. ItA.I

5.25 5.95 6.75 7.25 8.25

SPECIAL VALUES'

OPTO.SOLATORS

EODE CONNECTORS

.79 1_20 1.85 2.10 2.40 3.00

.75 .95 1.35 1.50 1.85 2.10

.79 1.20 1.65 2,10 2.40 3.00

NUMBER OF CONTACTS
10 20 26 34 40 50

1.99 3.10 4.10 4.20 4.60 7.15

1.70 2.15 2.50 2.60 3.70 3.95

1.80 2.90 3.75 4.25 4.95 6.50

TRANSISTORS/DIODIIS

CALL ACP FO" ALL YOU..
YOLUMR IC ..RQUI..RMR"'"

Il-SUBMINIATURE
1·2.

OB25S (Female 13.10
OB25P (Male) 2.40

HooclI1.25 MtgHtWI."
0E37S(Fernale) $5.95
0E311"(M1Ie) 5.25

Hood 11.75 Mig HtW 1 .1lIl
0D50S (Female) SI.95
0050P (Mile) 1.00

Hood SJ.25 Mtg HtW $ ."
(OTHIER STYLIEI IN CATALOG)

CENTRONICS
tDC 38 Pin M.1e
IDC 38 Pin Fem.1e
Solder 38 Pin M.le
SOkler36 Pin Fem.1e

(CALL TOlL FREE FOR IDC'e)

1St.! Style H..d di.k with PQ'"f

IWppIy Ind fan $195.00
DUll Hard Dllk wlpow.r .up & !an ~.OO

Dull 5v." FlI~ Height v.rtlcal mount 65.000lJ., 514" FI,lIl Haight horizontal mount ".00
DualSV." Thlnli~ w/power IUp & lin lIO.oo
Single Sv." FUll Heigh! 'fill/power .up &. lan5UlO
Slngle5Y<"Thinilnew~rtup&l.,. 110.00

$.100 5T
S-tOOWW
44 Pin 5T
«Pl/'tWW
12 Pin 5T
12PlnWW

MCT·2 1 5111'"33MCT-3 1:3Il 4N35

~:s ,::::~
4N211 .65 TlLI11
4N21 65 SPX33
4N28 .111 4N25

Persysc Mono Combo _ NEWI S335.00

Persyst Cc60r Combo - NEWI 335.00
~IBobeo.n:l 445.00
~ShonponCoior c.Il
~ystM~Mono Cd
Persysl +1 TIme Sptdrum wJe4K 179.95
P.rtysl 11l2K R.lnboW OEC C.rd 1411.95

,...
JumtloRtd 1.011
JumtloG,,"" .11
Jumbo Vllow .11
MIni Size Red .10
MIni Size Gr..n .111
MlnlSlze Vellow .111

MCM88105 EPROM
11Ienol6-15Om$
06025PMIle
Da.2SS Female
2132A·2
2111[)C-45Om$
27_

PN2222J,
PN"'"
PHIlII
2N2211A
2N2211lA

"'...."'2007
"'3055"'....2N3638
2N3772

OklOetl84(~,Plrellel)

OkIdetl84(2OOepI,Seriel)
TrK10rlor Okld.l. 182
TrKtorlor Oldd.l. 82
2l< Serl., Board lor Okld.l. 182/183
2K Serlll Board lor 0111011. 82183
Extr. Albbol'l

8035 S 5.75
803i 5.75
8080A 2.85
aoMA •.to
&OC85A e."
8088 24.50
8087·2 1211.95
&088 17.50

r---M-O-D-E",M--S"P"E"C"""A-L--'II~: e::~
8158 11.75"."••~c~.... 8185 26.85

,..0 tor ".00 8202 23.95

'- .;."_'..;'_.00;... -'1 ~~ 3~:E

$131l.00
68.00

258.00
348.00
549.00
349.00
598.00

l00'S5.5O
10018.50
1~11.25

100114.25

10Exx

10HxxWR

ACP NO

10HxxW

OKIDATA PRINTERS

IDC CONNECTORS

IC SOCKETS

IDC TYPE

• • • • ••

NOTE: To order Insen number of contacts in place of xx In ACP part number.

ORDER QUANTITY OF 50pcs (mixed) AND TAKE AN ADOITTIONAL 10" OFF.

INTE....L &Til-BUS BOARDS

Ribbon Edgecard

Ribbon Header 10Mxx

RI Angle WfW Header

Solder Header 10HxxS

Wlrewrap Header

Rt Angle SoIdef Header 10HuSR

Ribbon Hllader Socket 10Sxx

MUFFIN FANS
0._ to.ooo in .....

Tom 3" TA.300 Fan NEWt 1i.1S
Torin4.•" MuffinFton NEWl 12..85
l2VOC Fan NEWt 1e.85
...,Gua1ds~ 1.4'
~COrdsMde<l I.U

•••

UPS POWER SUPPLY
••ck Up Power fo, ,OW la..,

Apple or Comp.t....

4-+-+-+1 ~:~~~ :::: $2~:~
+-+-+--t-j UPS·AT 1000 w.n. "75.00

A·B PRINTER SWITCH
All A8 SWi!challow. uNollWOprin"flwith

+-+-+--t-j =fnl'=":::~' w. Ilock _ 15 Oif·

+-+-+--t-j AS $wtIdl(c.ntrotlQ) $59.00
A8 SwifdI (0825) 58.00

+-+-+--t-j COLOR VIDEO CARDS
+-+-+-t-j PIantfonlc:e CoIcw PIu8 $315.00

+-+-+--H ::~ =.~ w/parallel ~:::
+-++-t-j ~~':;'~Id7.:.yCard ::::
4-+++1 Eft". Grapnlcs Edge 3C5.00

II SPECIAL BUY

+-++-t-jll ~ert U -:~~':~ M.N DtH

+-I-+-H

CORCOM EMI fiLTER

+++--+1 ~: ~:~~~~::Iner ~:=

+++--+1 t:: g:: ~ =~: ::::: ::

'''' 1006 Pin STILP $ .13 $ .10
,. Pin ST/LP .15 .11
III PlnSTILP .11 .12
16 Pin ST/LP .20 .11
20 Pin STILP .28 .2e
22 Pin $T/LP .29 .21
2. Pin 5TI\.P .28 .21
28 PIn 5TI\.P .39 .32
36 Pin STILP .45 .315
40 Pin STILP .48 .•2
&4 Pin STILP 3.95 3.25

W1Rf:WAAP (GOLD) '''' 100+-+-+--+1 8 Pin WWf3L $ .4i $.40
14 Pin WWf3L.42 .•11
lI1PInWWf3L.65 .55
IIIPlnWWf3L.llll .11
2OPlnWWf3L.89 .M
22PlnWW13L 1.18 1.13
24PlnWW/3L 1.25 l.l1
28PlnWW13L 1.4i 1.3Il
4OPlnWW13L 1.89 1.15

TEXTOOL/lIF ZERO INSERTION

III Pin SI.75 24 Pin $1.115 26 Pin $8.95

(We Stoek All Type. 01 Soekel'l

-l-I-I-++__j""j_rtt_ iI ~~.of-l.~~I-f1":"-'l1·:--.J~Ifi1"'-..lIIF-~&l::'='t-++-
I~L ~ P ~ I.~~ ~ ~~

II Ircle •



STORAGE SPACE

#B

LIMITED EDITION

Beautiful 16" X 20"
Limited Edition Prints,
each signed and numbered
by the Artist.

Byte Limited Edition Classics are shipped flat. and are guaranteed to arrive
undamaged or be immediately replaced. In fact. if for any reason you are
not satisfied with your order. you may return it within 30 days for a no
questions asked refund. Your prints will be shipped UPS Blue Label (two
day delivery). and will usually be shipped within one week of receipt of order.

Ordering
To order your Byte Limited Edition C1assic(s). just clip out and mail the

coupon below. If you prefer. you may call in a MasterCard or Visa order
to Robert Tinney Graphics. 1-(504)272-7266.

#A
--------~~'~-~~~~~-...,

Price and Shipping
The price of each Byte Limited Edition Classic is $55: if

two or more prints are ordered. the price of each is only $45.

INTELLIGENT REFLECTIO S

Fascinating.. And Unique!
The two 1985 Byte cover shown above are now available

as 16" X 20" limited edition prints, Each edition is strictly
limited to I 000 prints. which are individually inspected. signed
and numbered by the artist. Robert Tinney, These excellent

reproductions are made from the ori inal aintin ~(not from
transparencies or photos) to ensure accurate color fidelity.

Byte Limited Edition Classics are printed on select 100%
cotton fiber stock. This is a museum grade acid free pap.er.
highly resistant to yellowing and cracking: you will be assured
of a print which will retain it color and beauty for generations.
Accompanying each print is a handsome Certificate of Au
thenticity. which is also personally signed and numbered by
the artist. and which certifies the quality and limited number
of the edition
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"INSIDE IBM" SPORT-SHIRTI

\

'. l
\ ''- J.

INSIDE IBM

I
II" .. !
(

. ,
!

/

i
/

/

The classic November '83 Byte cover-and boy, does
it look great on this 34 sleeve "baseball shirt"! The vivid
royal blue sleeves and neckline really make the design
jump out And don't mistake this for one of those rubbery
patches that cracks and peels off after a few washings.
This is true four-color process: the inks are silk-screened
into the fabric of the shirt, resulting in a beautiful, full
color image that lasts.

You'll also appreciate the shirt itself: a real heavy
weight made of 50% cotton, 50% polyester. You'll enjoy
cotton comfort in a tough, sporty shirt that keeps its
crisp, fresh look through many washings-with almost
no shrinking! The price for each "Inside IBM" Sport-Shirt
is only $12.50 ($11.50 each for 3 or more). Your order will
be shipped within a week.

. Mail this coupon to:

Robert Tinney Graphics
1864 North Pamela Dr.

Baton Rouge, Louisiana
70815

(Business): _

Address: _

Exp. Date: _

o I have enclosed check or money order.

o VISA 0 MasterCard 0 Free Color Brochure

Card #:

Ship my ahlrt(a) to:
Name: _

City: _

State: Zip: _

Amount

$-
$-
$-
$-
$-
$2.00

$--

$--TOTAL

Size
Adult-Extra Large
Adult-Large
Adult-Medium
Adult-Small
Child-(sizes 10-12)

Shipping and Handling
(Overseas add $3.00)

Qty.

Please send me the following shirt(s) at$12.50
each, or $11.50 each for 3 or more. I have included
$2.00 for shipping and handing.

I
I----------------------------------------------------1

r---------------------------------------------------i
I
I
I
I
I
I
I
I
I
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LOW PRICES!
FAST SERVICE!

JADE

'149.9'
'289.9'
'299,9'
'349.9'
'349.9'
'79.9'
'79.9'
'19.9'
'24.9'

Sophisticated direct-connect auto-answer/auto
dial modem, touch tone or pulse dialing RS-232
interface programmable. LIST JADE

HAYES Smartmodem 2400 __ '899 '629.9'
HAYES Smartmodem 1200 __ '699 '389.9'
HAYES 1200B w/o Smartcom II _ '539 '339.9'
HAYES 1200B for IBM PC __ '599 '359.9'
HAYES Smartmodem 300 '289 '169.9'
HAYES Micromodem lie '299 '169.9'
HAYES Smartmodem IIc '399 '169.9'
Modem Cable '35 '24.9'

ProModem JOOc for Apple lie _ '199
ProModem 1200B for IBM PC _ '399
ProModem 1200 RS-232 '495
ProModem 1200A for Apple __ '449
ProModem 1200 for Macintosh _ '495
Alpha/num Display Option '99
Options Processor '99
64K Mem Expansion lor Above __'99
Modem Cable __ '35

HAYES Smartmodem 1200 Compatible at a frac
tion of the price. FCC approved.

LIST
JADE 1200 BAUD External __ '349
JADE 2400 BAUD External __ '699
Software for IBM PC '99

JADE
'139.9'
'149.9'
'179.9

'

'589,9'
'179.9'
'449.9'
'549.9'
'629.9'
'199.9'
'599.9'

10 MEGABYTE
Hard Disk System
'f&" "".11.'111. FOR YOUR

IBM PC

546995
Complete with controller card, data cable,
and mounting hardware, totally PC/XT com
patible. External model includes cabinet &
power supply. LIST JADE

10 MB Internal '12 High __ '990 '469."
20 MB Internal '12 High __ '1550 '699,"
33 MB Internal 45 ms -_'2184 '1229,8'
20 MB HI-Speed lor AT _ '1250 '699,8'
30 MB HI-Speed lor AT _'1550 '899,9'
For external cabinet & power supply add '1991'

LIST
_______ '179
_______ '199
_______ '230

Amdek Color 710 '799
PGS MAX-12E 720 x 350 '269
PGS HX-12 640 x 240 '699
PGS HX-12E 690 x 350 '785
PGS SR-12 720 x 480 '799
PGS Scan-Doubler for SR-12 _ '299
Taxan 440 Ultra Hi-Res RGB __ 'J99

JADE

'9.9
'

'99.9'

1'35/150 WATT
Drop-in replacement

POWER SUPPLY
For your IBM PC

LIST JADE

LIST
64K RAM Chip Kit for PC '49
128K RAM Chip Kit for AT '395

High speed RAM upgrade kit with FR EE parity (er
ror detection) and one year warranty. We ship
thousands of these kits to satisfied customers
every week.

INTEL/LOTUS

4 MEGABYTE ~~~~t
534995 With 64K Installed

for IBM PC

For Your IBM PC \ For Your IBM PC-AT
256K '39995 128K '529

95

512K '44995 512K '629
8
'

1 MB _'54995 1 MB _'729
95

2 MB _'74995 2 MB '92995

4 MB __'15998'

LIST

Hercules Color Graphics '245
Hercules Monochrome Graphics '499
Tecmar Graphics Master '699
Paradise Graphics Card '395
Everex Graphics Edge '599
JADE RGB w/Parallel Port __'199
JADE RGB w/Parallel & Serial _'299
JADE TTL Monochrome720x348 '299

TALLTREE JRAM-2/JRAM-3

2 MEGABYTE CARD

519995 JRAM-2Without Memory

1 MB JRAM-2 '399
95

2 MB JRAM-2 '599
05

256K JRAM-3 '32905 135 Watt $199 $9595

1 MB JRAM-3 '499
05

~~ 'MOJO'Mo' .......~ 15.0 watt '249 '115
95

IlmrHlil.fSIr.1.illt.i5,'CZ 5 0 , 'tr."I~.. ~?.... T ....... ,I'J1 • ..:I~ ... ..,

l;g

-<
-I
1TI

i



Expandable to 64K (Parallel model
expands to 512K) LIST

8KOO Parallel in/Parallel out __ '169
64KO Parallel in/Parallel out __ '225
128K Parallel in/Parallel out __ '445 '269"5
Your choice: serial in/serial out. parallel in/serial
out, serial in/parallel out.

LIST JADE LIST JADE
8K __'199 '169.95 64K __'260 '199.95

2561(.01 RAM
T'tV0 360K Drives
COlor Graphics Card
Taxan RGB Monitor

IBM PC_12395
JADE IPC _11395

OPTION #2

• 256K of RAM
.63 Watt Power Supply
• 5 Expansion Slots
• IBM Keyboard
.90 Day Warranty

IBM PC

Fully bi-directional switch allows your computer
to run either of two printers, or allows two compu
ters to share one printer, standard A-B switch box.

LIST JADE

Parallel Printer A-B Switch '149 '69.95
Serial A-B Switch '129 '79"5

• 640K of RAM
• 135 Watt Power Supply
• 8 Expansion Slots
• Deluxe Keyboard
• 90 Day Warranty

256K of RAM
Two 360K Drives
Monochrome Graphics Card
Amdek 310A

IBM PC_ 11995 IBM PC_12995
JADE IPC _ 11295 JADE IPC _11995

OPTION #1

256K of RAM, Two 380K Disk Drives & Disk Controller

5995 ~~~:#3 51695
10 Megabyte of Hard Disk
One 360K Drive
130 Watts of Power
Parallel & serial Ports
Color Card
Taxan RGB Monitor

JADE XPC PORTABLE
• 258K Expands to 512K • Four IBM Expansion Slots
• 800 x 400 HI-R" Video 11:1. Deluxe KeybOllrd
.110 Watt Power Supply • 90 Day Warranty
• Parallel and Serial Ports \ 10 MEGABYTE PORTABLE

51 395
1nc1ud.
Two 3IOK 512K of RAM

. Disk Drtve, a 0 10 MB Hard ~Isk S1995
DIsk Controlllr One 360K Drive •

JADE XPC
n
~

Best schematic and mechanical drafting package
we've tested! Powerful, accurate, fast, easy to learn
and use for: • Circuit Board Layouts
• Space Engineering • Flow Charts
• Interior Decorating • Organizational Charts
• Electrical Engineering. Project Schedules
• Logic Diagrams • And Morel

CAD Software '1790 '895JADE

'129.95
'59.95

'139"5
'129"5
'145"5
'39"5

'119"5
'139"5

'49"5
'59"5
'99"5

'149"5

LIST

Disk Drive lor Apple IIc '249
Parallel Printer Cable lor IIc __ '99
Full Height Disk Drive '299
Hall Height Disk Drive '249
ALS Z Engine '299
16K RAM Card '99
64K 80 Column Card lor lie __ '219
Best 80 ColumnCard 11/11+ __ '219
Printer Card & Cable '109
Fan with Surge Proteclion '99
Grappler Plus '175
64K BuNered Grappler+ w/16K _ '275

""U£.iii.tAHWiLL £J

HIGH RESOLUTION
640 x 260, .38 Dot Pitch

TAIAN 415
RGB COLOR

MONITOR
5295

EPSON FX-85 & FX-185, OKIDATA 192
& 193, C. ITOH, CITIZEN, STAR

PRICED TOO LOW
TO PUBLISHI

Call Us Toll Free For The Best
Deal In The Country!

r Accessorie



HARD DISK
Complete Plug-n-Run Kits

10 MB

$43995

20·MB

$59995

Why pay 51149 for a C.ltoh

STARWRITERTMF-l0
When our 40 cps letter quality

daisywheel from the same
manufacturer is only

$49995

~
'''StarWriter is a Trademark of C. Itoh

Digital Products. Inc.

STREAMING TAPE
BACK-UP UNIT

%Height Unit (Internal Mount)
File-by-File or Complete Image

Back-up and Retrieval

STAR
GEMINI 10·-X

$15995

CANON PRINTERS
160 CpS, 23 X 18 NLQ Mode, 2K
Buffer, Single Sheet & Fan Fold

Paper, Hi-Res Graphics, Bi-direc
tional/Logic Seeking, Quiet-Less

Than 60dB

PW-1080A 10" Carriage

$20995 ~ir~~e
5499

PW-1156A 15" Carriage

$28995 ~ir~~e
5699

Hurry! limited quantity-No rain checks!

360K DISK
DRIVE

Double-Sided, Double-Density

Qume for IBM

PC, XT or $5995
Compatibles.

For Your IBM PC

Drop-In Replacement

$1995

With Surge/Spike Protection

6 Outlets, 15 AMP Circuit
Breaker, 6 Ft. Cord, UL Listed,

Made in U.S.A.

POWER STRIP

150 Watt

5 11595

135/150 WATT

POWER SUPPLY

135 Watt

59595

JADE 1200
BAUD MODEM

HAYES Smartmodem 1200 compatible
at a fraction of the price. FCC approved.

PLACE ORDERS TOLL FREE!. Z ~ ~.' ......~
Continental U.S.A. Inside California Los Angeles Area ~~..-=..

(800)421-5500. (800)262-1710 (213)973-7707 ~."'''.l''JIiijiij~• •• • •we accept cash, checks, credit cards or purchase orders from qualified firms & institutions. • .....
"n1mum prepelclonle,$15.0D. California residents add 6Wll, tax. prtc:esa8YallllblRlyoub-
lect lochangewllhoul nollce. Shipping & handling charges via UPS Ground SOC/lb. UPS Air 4901 W. Rosecrans, Box 5046, Hawthorne, CA 90250-5046
$1.ll0/'b. "n1mum charge $3.00.

498 BY T E • NOVEMBER 1985 Inquiry 202



6800/6809
Micro Modules

ONE GPIB-488
INTERFACE

FOR ALL
IBM PC, XT, AT,

CLONES, APPLE MACINTOSH,
TANDY 2000, 1200HD, 1000

ANY LANGUAGE
EASY TO USE

.~=:.. -fEL.. ..
MODEL 488-2000 PRICE $675

+ SHIPPING. INSURANCE & TAX
Wh.., <>n/erlng ",.q(y computt!l' f<x proper coble.

Scientific Engineering
Labor.torle.

11 Neil Drive • Old Bethpage, NY 11804
Telephone: (516) 694-3370

P C HORIZONS, INC.
1701 E. Edinger. Ste. AS. santa Ana. CA 92706

(714) 953-5316

Inquiry 388 Inquiry 427 Inquiry 289

DYNAMIC RAMS

QUALITY PRINTERS
8415 Cement City Rd.
Brooklyn, Michigan 49230
Phone: 517-592-3749

Pinwriter P-2..... .$ 485
(wllnterface & Tractor)

Pinwriter P-3...... .$ 685
(w/lnterface & Tractor)

Pinwriter P-5 $ 925
(w/lnterface & Cut Sheet Guide)

ELF 360, 350. .$ 380
2010/15/30/50. . .$ 605
3510/15/30/50. . .$ 960
8810/15/30150. . . . . .$1365
Optional Forms Handling

Devices CALL

• E. PROMS
27C256 250ns $12.95
27256 250ns $ 7.25
27128 250ns $ 2.75
27C64 200ns $ 4.25
2764 250ns $ 1.75
2732A 250ns $ 1.80

.8000', (Parts Available)

• COPROCESSORS
8087·2 . . . $135.00
8087·3 $125.00
80287·3· $195.00

• STATIC RAMS
6264Lp·15 150ns $4.50
6116Lp·3 150ns $1.75

41256 120ns $3.15
ft/41256 150ns~

4164 120ns $0.75
ft/4164 150ns~

128K 150ns $4.25

15358 Valley Blvd., City of Industry, CA 91746
Phone: 818-369·2688 (Mon·Fri • 8·SISat 9-3)

ORDER TOLL FREE

(800) 892-8889 • (800) 882-8181
OUtside California Inside California

CALL FOR CURRENT PRICES & VOLUME DISCOUNTS.
Price Shown lor UPS COD Cash' MasterCardlVISA add 3'1, more

Pr,ces ale subject to change. Minimum order $10.00
CaIilOfnll,esklentsmuSladd6.S°l.salesla..

Shipping & HllIldling UPS GrO\Jnd ~.OO. UPS Air Sl.00(uno&f Ilb.1

ALL MERCHANDISE IS 100% GUARANTEED.

I.C. EXPRESS

Now UNIFORTH Is b~tI~r IMn ~v~rl

Ttle ProfessIonal comes with a \,IllQUt! SOO-Pagt users/Programmers
Guide ttlat wilt InC! you palnltslly from the basics to tile heart of fORTH
You'll find lots of 'llamp1" m pr<MTammlng tlJnts Inside the ivory silo
case

~ffd more? Some or t!'le OpriOIlSW' orrer Include
.. Telecommunications II Graphics
"Cross-Comptlers "Star Cltalogs

The UNIFORTH Professional Is availabl, lor most
~l comPUter, ana D£C mint-computers

Prlc" ,tart at only '1951

For mor, Information, call or writ, (Of' OU'" fre, 16-pa9' catalog, We
guarantee that yOU'll enjoy U5lng UHIFORTH, Of' yOU'" money back:1

UNIFIED SOfTWARE SYSTEMS
HEW ---»)) PO Bol( 21294, Coll.1'Tlbus, OH 43221-0294 <H«--- HEW

Call (JOI)552-~90 for new ru-nOfr

It's Dee" upgraded to tl'le fOATH-83 Stanclaro and ultnCleO WItt! lots ot
n,w prtJ;nmmJn9 tools t~t will save you tIme and frustration.

• - No vaguftrrormfSsages,
- No JumPIng back and forttl between UHIFQRTH

and yoor operatIng sysam.

11'5all tl'lel"l, lnontcomprt:nenslvepac;i:.age
"Prlorltlud Multitasking "Multi-file Video Editor
" floating-Point Arithmetic " Powerful String Package

.. Tellt File Support

PIllS, tflt l'!)lllty to copy riles, searCh olrectorln, compile . wl'Iatever!

Inquiry 372 Inquiry 191 Inquiry 319

Mad••,11 h lInck_ark lkuKil
IOA".. C;O'p.....r,IK.

Macintosh1M

. to automatically look up
city, state and county informa
tion based on zip code. Table of
48,000 zips allows significant
savings on data entry, error cor
rections and file maintenance.
This set of floppy disks, includ
ing easy instructions, is just
$149. Most popular 5 114" and 8"
formats are available. Hard disk
reqUired. Call or write for free
information.

DCC Data Service
1990 M Street, N.W. Suite 610

Washington, D.C. 20036

Toll-free 1-800-431-2577
In DC & AK 202-452-1419

Use the Power
ofYour Computer

$149
VTl02 emulation
File Transfer
132 Column modes
Color Support

FREE VT220 UPDATE

Diversified Computer
Systems, Inc.
3775 Iris Ave., Suite IB
Boulder, co B0301
(303) 447-9251

• EMI00 for IBM PC, XT, AT

Tektronix 4010 emulatio!,
VTl02 emulation $249
Picture files
High resolution hardcopy
Supports IBM, IBM Enhanced.
Hercules lind Tecmar

==== PC/TEK 4010
• EMI00-40l0 for IBM PC, XT, AT

Trode"wrls: V1700- DiXilul Equipmem; IBM PC, XT -18M Corp.

512K
lnchllKsdrlvc.

$1995

Call for prices on other Macintosh products.

DPC'SUMRED
~1UAI,""'0IIL'.CALL'..et0042".I.',

'''' •• '-, '1-200, ........7"'2...........................~
_-:-.!.~~:.~Ift Ad number 407 A

LI Ca~p~:..::a; :::'::rl';'"ft~~:~: ..,~:;:':.:..1:~~:-..;~:;':'1' c:J
:'Io,,,,,,,hl'1"."'rVlSAorMulI<rCanl,},,,,,'(IlI'1olorA."k'.l.J<p,,,,...

Inquiry 296 Inquiry 134 Inquiry 121



10 or 20 M-vabY1. on 1
top, your choice of HI
Disk on the bottom. SUI
appearancel Requl.
one slot In your PC
SASllnlerface and an
tension connector on 1
floppy card. Everythl
else Is supplIed by us.

40 Meg 51895
105 Meg 54195
140 Meg 54895

10 Meg 51095
20 Meg 51295
28 Meg 51395

Add·On Hard Disk
Two ways to go The Internal system Is cheaper becau
II does not need aPIS &Chassis. The same PIS &Chas,
can be used for a10 Meg Tape Back·up on your XTI

10 ....b". 40 ....b"•
'5251nt/'895 Ilt 'l1951nt/'1295 I~

20 ....b". 108 ....b"•
'850 1nt/'795 III '37951nt1'3995 I~28 ....b". 140 ....b".
'7951nt/'895 Ilt '4395 IntI'4895 I~

111/111

Add·On fO M.g Tap.
If your IBM·AT needs ai
tie help in the Back·,
category, you won't I
abie to beat this pric
Cables, software af
everything!

SUB·8300-00 . . . • • . . • . . . . . . . . . .. 5595.(

Add-On H.D. & Tape

Why didn't anybody think of It before? If
you have a phillips screwdriver and 1 ·2 hours
available, SAVE yourself a bundle of MONEY! No
where will you beat this deal on a complete B slot
ready·to·assemble and run XT compatible.
• Cabinet I 2·360K Shugart Drives
• 135 watt Power Supply I Floppy Controller &
I Keyboard Cable
I B Slot Motherboard I Mono Video Card
• 256K RAM I TTL Amber Monitor

Now ~y==-·XT in a Kit!
Completely XT Compatible

$1095°0

Two new, thoroughly
tested IBM PC/XT power
supplies for your system
upgrade. Best price In
Byte with ONE YEAR
warranty!!
POW-1040-00 135 watt $ 99.00
POW-1044·00 150 watt $115.00

$303500

Software
• XWORD
• XBASIC
• XBASE
• XCALC
• XCOM

5255000

40 Meg wlTape
Complete Systeml

SUPER 12 PAK MULTI·FUNCTION

I ~
TIllin 28m., ••mt.k m.,

'895" '495"

This one Is rNlly loededl Feeturea: One Parallel Port, One RS232·C
Serial Port, OneGame Port, Real·Tlme Clockl Calendar with Bat·
tery Back·up, Expandable to 384Kof Parlty-checked Memory, Sup·
plied OK Memory, all cables, PrlntSpooler
and RAM Disk Software.
BOA-6335·00 $12·9.95
Additional (9) 64K Memory Chips
KIT-BOOO-OO 5 10.00

INTERNATIONAL ORDERS
Mk:roProclueta is ready to serve your needs In several countries. Each Office has
Sales literature, local Pricing, Inventory and Technical Service available to sup·
port your needs. There are no problems with U.S. Export Forms.
USA OFFICE MARACAIBO OFFICE
15392 Assembly lane, Unit A Av. 3F Esq. Calle 81
Huntington Beach, CA 92649 Centro Com. Maelga . local W5
Tel: 714 I 898·0840 Maracaibo, Venezuela 4oo1·A
Tlx: 887841 XORDATA HTBH Tel: 081·913328· Tlx: 62344 PEMIN

AMSTERDAM OFFICE BOMBAY OFFICE
Building 70, 4th Floor 311 Sindhllane
1117 ZH Schiphol·East Nanubhal Desai Rd.
Amsterdam, The Netherlands 80mbay 4DO-OO4 India
Tel: (020145 28 50· Tlx: 18308 Tel: 357172· Tlx: 011·2868

AUSTRALIAN OFFICE CANADA OFFICE
8Irwin Street, Bellevue 284 Prlnclpale, SI. 81alse,
W. Australia 6056 Quebec, Canada JOJ1WO
Tel: 274·3701 Tel: 5411291·3118

hu,.rt 380K TUC 3eOK NEC 10m.,
'85" '95" '345"

w. wsnt your DRIVE bu.ln•••!

I I

Check The.e Standard Feature.:
• Full·Slze, Feather·Touch, Capacitance Keyboard, 10 Function Keys, Calculator·Type Numeric Keypad·'

• Parallei &Serial 110 • Real Time Clock' Game Port • 2·Sllmllne 5'10' DSlDO 48 TPI 360K Drives'
• 81BM expansion slots • RAM Disk • Print Spooler • 4DMA &3Tlmer channels'

• Full 640K capacity on-board • 8OBB16·bit CPU • Monochrome Video Card'
• Up to 32K of EPROM (fu118K supplied) • Supports PC·OOS . MS·DOS· CP/M·86 •

• Power Supply Hard·Dlsk·Ready, no need to add-on additional power'
• High resolution 12' Monitor, Green Screen, 22 101Hz bandwidth'........

5199.00

$139500 WOW!
Compl.t. ====-=
System! .::=:.,;,-: -

NEW 17,000 In Servlce!1~m~~e~y~e~~
Feature.! 5199500

• RAM Disk 20 Meg Color
.Game Port Complete System!

.640K cpcty
.PrintSpooler
.Turbo mode!

4.77MHz
to 7MHz!

• Ser,Par
• Clock

THANKSGIVING ~~~f!~L~ i<,\~.....~~.~
Hayes communications software .~ ~ ....'so:~~.......... •

• FCC apprvd direct RJ·11 connection ~~ ~"'..... 4 .......
• Phone Cable &power supply ~ Th _

one low price. ~ ~ • __

~~~~=~='='="'=='="='=:'':''''I...,;;;;;;::.._....:::M::::0D-8;;;:.1:::::00-00;:;::.;.;__ .:.:.:~~ ~ 8_ 0
o~ ~ -.~
~~~~".~
~~'o••,

~ ·Ao •
~

• MOTHERBOARD
MIcnlPnlducta announces apowertul new IBM XT type motherboard. 4layers for superior reliability

&speed. Turbo mode aliows 75% hlgherthru·put by Increasing sys·
tem clock to 7101Hz under software control. Oeslgned to use new
256K RAM chl~ or 64K chips. 640K memory expansion does not
require use of valuable card slots. Many outstanding features com·
bined with our new 7 PAK Multifunction board make previously
expensive options standard features at a lOW LOW Cost
BOA-B078-00 Supptied with OK 5349.00

! ...:1 ~
- - ~ . ~- ~ - .
, .ft. _ •

Do it Yourself!

MISCELLANEOUS $$$ SAVERS
7PAK Multifunction Floppy, RTC, 2Serial, 1Parallel, Game, RAM Disk
BOA·625Q.OO.. . 5189.00
6-4K Momory Chlpa (91 NEC for IBM KIT·80D0·OO 5 10.00
258K DRAM Mlmory Chip, (9) = 256K KiT-90D0-OO 5 45.00
Adcl-On Momory, (up to 512K) supplied OK BOA·6350-00 5 99.00
Floppy Controll", Controls up to four drives, 5V• •48/96 TPI
BOA·61DO-OO . . 5 95.00
Monoc:hroml Graphica Card, (Hercules typel (1·2·3 compalible) 720h x348v
BOA·6150-00 . . 5175.00
Color Graphic. Card, 320 x 200 Res. Color, 640 x200 Monochrome
80A·82DO-oo 5145.00
Clock Callnder Iloard, fits In "short slot" w/battery Back·up
BOA·6375-00...... . 5 55.00
Hlrd DIal< Controll", standard ST·508 interface for DOS 2.1 &3.1
BOA·8060-00. . 5155.00
30011200 Baud Modem Internal w/PC Talk III Communications Software
BOA·8725·00. . 5210.00
Monoc:hroma Monllor, 22MHz bandwidth, composite Input or TTL
MON·1725-00 Green/Comp 99.00 MON·17DO-OO Amber/Comp 104.00
MON·1775·00 GreenrrTl.. 104.00 MON·1750-00 AmberrrTl .. 109.00

This Is OUR Junior!
Use this "DriveIess"workstalion for Ia.v-eost NetworKing.
FNturu '4·slot IBM™ compatlbie Motherboard
, 128K Standard Memory '8088,8087 Math Co-pro-
cessor ' Optional Floppy Drive ,.;th Controllers.
SYS-8100-00. . 5475.00
Full System wlKeyboard, Mono Monitor, Video Display
Card, 258K 1RA .00

Three ways to begin· an Empty cabinet - a "Basic"
•a Full system· all that you assemble yourself!

CABINET ONLY
B Slot CAB-306B·OO .•....... 575.00

"BASIC"
Cabinet, Keyboard, Power Supply, Motherbrd wlOK
SYS·BOOO-OO ,. 5525.00



PRINTER RIBBONS
low!'<;l Plle£,,>' Hlghl'sl QlIalll..,. I In Sloe k I

Ribbon Type (Prices are per Ribbon) Qly 5- Qty 12

Apple Imagewriter & OMP . 4.~ ea. 3. n ea.
BMC-8X-80 6.!>O ea. 5.'5 ea.
C. Itoh Prownter .............•.. 4.!>O ea. 3.n ea.
Diablo Hytype II MIS 3. '5 ea. 3. 25 ea.
Diablo 630 MIS ...............•.. 3. '5 ea. 3. H ea.
Epson RX-FX-MX-80 ..........•.. 3.n ea. 3. 50 ea.
Epson RX-FX-MX-100 5.!>O ea. 4.u ea.
Epson LO 1500 .............•.•.. l.a ea. 6.n ea.
Gemini 1()"lOX-15-15X 1.'5 ea. 1.•5 ea.
Nee 550017700 MIS 3. '5 ea. 3. 50 ea.
Nee 8023A 4.!>O ea. 3.15 ea.
Okidata 80/82/83/92/93 1.15 ea. 1. H ea.
Panasonic KXR-Pl090t91/92 8.!>O ea. 7.15 ea.
Radio Shack DMP-2100 6.'5 ea. 6. 50 ea.
Tally Spirit 80 MIS 6.\0 ea. 5.15 ea.
Toshiba P1340/1350 6.u ea. 6. 50 ea.
Tritel . 5. 50 ea. 4. 95 ea.
FREE Shlppln~ on orete,.. '50 + In Continenl.1 U.S.

Visa Me
Ordl'r loll FREE 1 800 821 S339

C.R.E. Wholesale
POBox 361 Norlh Sail Lake Utah 84054

(801) 531 7139

PROTECT
YOUR
COMPUTER
100% cotton
static-free
cover

I.B PC "on/KY set $34.00
Apple II/l1e/lll CPU/KY'''on .......... $22.00
Apple II/l1e/lll CPU/KYIDuo Drive/"on . $24.00

=::~ hi·.· =~~:gg
Prinler 16X12 • 17X14 • 15X12 . . . . . . .. $12.00
Apple Di.k Drive-Slnllie • "lie "ou... $ 6.00
Apple Dl.k Drive-Double $ 6.00
VIdeo cauet1e Recorder $15.00

Blue/Red/Grey or Beille
Check/Vlsa/M.O. U.S. Funds

Plus $4_00 Ship. & Hand.
Send dimensions for custom order.

SOFT WEAR CO. LTD.
P.o. Box 974, Gang8s, B.C. VOS lEO Canada

(604) 537-5066
SPECIAL ITE.. - Tuxedo eover lor ebove $48.00

PC EXPANSIONS
AST SixPakPlus (641<) $259

SixPakPlus (3841<). . $299
MegaPlus (64k). . .. $269
Advantage (128k). .. $419
Advanlage (1.5M). . $639
I/O Plus. . .. $129
PCnet . starter kit $809

Quadboard (64k). .. . $199
Quadboard (3841<) $249
Quadmeg·AT(1281<) $319
Quadmeg-AT(2M). .. $609
Quadport·AT $105

HERCULES graphics board $319
Color Card with PP. . .. $159

HAYES Modems: 2400 $call
Smartmodem 1200 $409
Smartmodem 12008 $379

Set of 9 chips (64k). . $10
256k chips (each).. . $4
8Q87 chip. . $119
Maynard Disk Controller . $100

Sandstar Series. . . ..... $call
Internal Hard Disks from. . . $609
MaynStream tape backup from ... $979

Quma 142A. . $109
Tuc F0558 . . $109
Tandon TM100·2 . . $109
CDC 9409. . $119
Verbalim Oalalife disks (10). . $25

VLM Computer Electronics
10 Park Place e Morrislown. NJ 07960

(201) 267-3268 Visa. MC. Check or COD.

Inquiry 52 Inquiry 96

EPROM PROGRAMMER

E=\
~

--w_.

A great value, here's why:.
• Programs and reads 2716 through 27513

EPROMs. 2516 through 2564 EPROMs.
52813 through 52833 EEPROMs and
others to manufacturers' specs

• Programs A suffix and CMOS parts
• Uses fast programming algorithm
• Requires no pesonality mlXfutes
• RS-232 input requires no special software
• Includes communications software for IBM

PC and compatibles
• Uses Intel, Motorola. Tektronix and other

formats
• Splits files for 16 bit systems
• Gold Textool ZIF socket
• Sturdy Construction
• Full 1 Year Warranty

BP~
5325 Glenmont. Suite E. Houston. TX 77081

(713) 887-1838

...T PC/XT USERSI
f COGTREE Utilities by

Cogitate. . . . . . . .. . S' 29.95
I LYNC by Norton·Lamber S199.95
, DATAFLEX by Data Access Varies
.T RM/COBOL by Ryanl

McFarland Varies
f Universe by Omnitrend S 98.50
.T Blue Macl by Cogitate S599.00
, CadPower + by Trilex S995.00
f Softext Teaching Aids S 95.00
.T PrintSet by Cogitate S 79.95
...T CogiTAPE by Cogitate CALLI!
I Anti-Static Products Varies
...T Uninterruptible Power

Backups Varies
...T TeleVideo Software CALLI!

m~
"A Higher Form of Software"

24000 Telegraph Road
Southlleld. MI 48034

(3131 352-2345ITelex 386581

VISA/MASTERCARD ACCEPTED
Dealer Inquiries Welcomed

Inquiry 449 Inquiry 67 Inquiry 448

AMERICAN MICROSYSTEMS
P.O. BOX 830551, RICHARDSON, TX. 75080

•
(1171134·9659 _

~ MASTERCARD AND VISA ACCEPTED ...

.,BM PC/XT COMPA1l8LE (AND MOST CLONES)
• CONNEC1S 8ETWEEN KEY80ARD ANO THE PC
• NO CARD SLOT REOUIRED/SIMPLE INTERCONNECT
• NO CUSTOM SOFTWARE DRIVERS REOUIRED
• HIGH FIRST READ RATE
• READS DOT MATRIX & PRINTEO 8AR CODE LABELS
• CODE 3 OF 9. INTERLEAVEO 2 OF 5. UPC
• AUTOMATIC 8AR CODE SELECTION
.AUDIO ANO VISUAL INOICATORS
• READS HIGH. MEO. ANO LOW OENSITY LA8ELS
.SWITCH SELECTABLE DPTlONS$495
• SELF-TEST OIAGNOSTICS e8.

PC/MS DOS BAR CODE PRINTING SOFTWARE $79 ea.

H.H.S. MICROCONTROllERS
A7S OLD STATE

EOINIO"O, PA 11412
(114) 734-4331

THINK ....OUT A COMPLETE MtCRDP"OCEHOR .....eo
ACQUISITION AND CONTROLIYlTEM THAT OPERATES JUST LIKE
VOUR PERSONAL CO.."UTERI ONE THA' INCLUDII EXTENSIVE
REAL·WORLO INPUllANO OUTPUTS. so YOU WON'T NUO EXT""
IIOARDSI Irs FiElD MOUNTABLE, BATTERY OPE""ILE, HAS
PLENTY OF MEMORY. AND PJUCES START AT ONLY satl NOW,
THINK ABOUT APPLYINO THII STATE·OF·THE·ART CONT"Ol TO
THAT P"OJECT OF YOURS, 0" MAYBE TO SOMEONE ElSFSI
OUR MANUALS SHOW YOU HOWl THE ME SYlTEM. CALL NOWI

MICROCONTROL!

• )I(l O..r.. Cul'SOf control
.s.tee.... ~.prtne-ClHllerint·Of

~..r.. ftodnt'"
• D~A." Tm AdlWItMon..
• Quieti "w. ',,"Oft on SIkIt HIIftdIe
• 0 ... v.... w......"

R5·232 TUT(A

GRAPHIC MOUSE FOR APPLEe II
ALL KINOS OF JOY STICKS FOR IIiMe• APPL~.

COMMOOOR~. AND ATARls

• CUSTOMER DESr(;NED CAlLE WELCOMED
• ALLC"ILES SHIELDED. MEET V.L SPECIFICATION

OlAllA INOUIAllS WllCOMIOr

JOYSTICK SPECIALIST
CS·808 Compllible wilh Applr./! II, 11+, IIr. lie Ind IBMe pc. pcj

CONTRIVER ENTERPRISES CO., LTD.
1035CLARK ORIVE, VANCOUVER, B.C•• CANADA VSl:JJt

TEL.: (604) 251·1125, 211·'733
TELEX: 04·51112 CONTVEA

Inquiry 97 Inquiry 175



IBM PC IBM PC 20 + 20 IBM XT 10 + 10 IBM AT 20 + 20 COMPAQ COMPAQ

256k, 2 floppies 256k, 1 or 2 floppies 256k, 1 or 2 floppies r r 512k, 1 or 2 floppies DESKPRO 10 MB PORTABLE 2se

20MB HD & 20MB Backup 10MB HD & 10MB Backup

~ --~._~~~
20MB HD &20MB Backup 640k, 1 or 2 floppies Custom Configurations

IBM PC 10 MB IBM XT IBM XT 20 + 20 IBM AT 30 + eo COMPAQ COMPAQ
256k, 1 or 2 floppies 256k, 2 floppies 256k, 1 or 2 floppies 512k, 1 or 2 floppies DESKPRO 10 + 10 DESKPRO 2se

20MB HD & 20MB Backup 30MB HD & 60MB Backup 10MB HD & 10MB Backup Custom Configurations

IJ~.iJCl mIBM PC 20 MB IBM XT 10 MB IBM AT 20 MB IBM AT 40 + eo COMPAQ IBM XT
256k, 1 or 2 floppies 256k, 1 or 2 floppies 512k, 1 or 2 floppies 11111111111111111111111111111111111111111111' 0 512k, 1 or 2 floppies DESKPRO 20 MB COMPATIBLE

.-.1 = 40MB HD & 60MB Backup Backup Available Custom Configurations
--

Im~ftffi\IBM PC 30 MB IBM XT 20 MB IBM AT 30 MB COMPAQ COMPAQ IBM AT
256k. 1 or 2 floppies 256k, 1 or 2 floppies 512k. 1 or 2 floppies PORTABLE DESKPRO 30 MB COMPATIBLE

FOR EXTRA SAVINGS 256k, 1 or 2 floppies Backup Available Custom Configurations

IBM PC 10 + 10 IBM XT 30 MB IBM AT 40 MB
Call for the latest prices for your custom

COMPAQ COMPAQ IBM COMPATIBLESconfiguration. All systems are configured
256k, 1 or 2 floppies 256k, 1 or 2 floppies 512k, 1 or 2 floppies and tested at no extra cost and come PORTABLE 10 MB DESKPRO 40 MB ARE YOUR LOW COST

10MB HD & 10MB Backup only with Compumail's 90 day warranty. 256k, 1 or 2 floppies Backup Available ALTERNATIVE

* PRICE WAR * CALL US LAST WITH YOUR BEST QUOTES *PRINTERS FLOPPYIHARD DISKS MONITORS MODEMS

MISC. ADD ONS

CAll FOR OUR WEEKLY
UNADVERTISED SPECIALS

EasyDala 12B 300/1200 Bd Int w/PCTalk III. .. $199
SmarTEAM212A1200BdExtw/osft $209
HAYES 1200 Bw/SmartCom II ,$319
HAYES 1200 Ext. w/o Software. ,$349

Smartcom II .. $89, NEW 2400 Bd Ext. $549
HAYES Transet 1000 "REDUCED" , ,$299
POPCOM C·150 Int w/PFS:Access , .$289
POPCOM X-150 Ext w/PFS:Access ,$299
AST Reach

'
1200 Bd short card w/Crosstalk, ,$329

PROMETHEUS PROMODEM 1200 Ext $269
Options Processor. .$79 w/Modem, .$65
Alphanum Display .$79 w/Modem ... $65
PROMODEM 1200 Ext + Both Options .$399
PROMODEM 1200 BInt w/MITE software, .$229

OUADMODEM II shortcard w/Crosstalk XVI .. $299
2400 Bd Upgrade Kit for Quadmocem II " CALL

Yen·Tel Half Card w/Crosstalk XVI $349
1200 Plus Ext w/o software $349

BIZCOMP IntelliModem EXT $319
ST/XL/XT $289/$319/$359

WATSON Integrated Voice Data Modem
EVEREX 1200B Internal w/software
U.S. ROBOTICS Complete Line

OBERON OMNI READER
A must for anyone using word processing,
Works like a scanner, transferring text from
paper to your computer. Reads common type
faces. Will save hours of laborious typing. II is a
great technological breakthrough at a very rea·
sonable pnce, Comes complete with interface
and software for your computer .. $599

IBMTERMINAL3161 .CALL
IBM TERMINAL3163 . CALL
GENERAL Parametric's VideoShow .CALL
CHORUS PHOTOBASE/PC-EYE , .CALL

•

AMERICAN ~
EXPRESS ~I

..... ....1IIIii
I

. . .

PGS MAX-12/HX·12/HX·12E $169/$419/$499
HX-9IHX'9E/SR-12 $419/$499/$549
SR·12 w/Scan Doubler $699
SR-12 w/Slgma 400 $999

TAXANCOMPOSIT 115Green/116Amber ,$129
MONO 121 Gr/122Amb $139/$149
COLOR 620 4 text modes 640X262 Res $359
COLOR 630 4 text modes 640X400 Res ,$399
COLOR 640 Top of Ihe line monitor $489
COLOR 640 w/TAXAN 555 RGB Card $749
COLOR 640 w/ Persyst BoB Brd $799
COLOR 640 w/Slgma 400 $939
COLOR 640 w/Slgma 400 & PC Mouse $1069

AMDEK 300G/3OOA/310A(M) $139/$149/$159
COLOR 300/500/600 $239/$349/$419
710 $489 w/Tecmar Graphics Master $899

IBM Enhanced Color Momtor CALL
ROLANO MB-142 14 "/Color Momtors Best Prrce
TECMAR Color $529 w/Graphlcs Master $939
TILT/SWIVEL Momtor Pedestal $20

$99

$749/$849
$999/$1099

$2399

EPSON DaiSy Wheel DX-l0/DX-15 CALL CDC/MITSUBISHI/PANASONIC/TANDON/TEAC
FX-85+NLO .$339 FX-J85+NLO. $459 Half Ht DSDD 'REDUCED' $79
Sht Fdr FX-85/FX-185 $249/$299 Free Mounting Kit with 2 Drives
NLO Upgrade Kit for FX-80/FX-l00 CALL CDC/TANDON Full Ht DSDD
LX·80/HI-80/JX-80 . $219/$359/$469 HARD DISKS for IBM PC/XT
Tractor LX-80/FX-80/HI-80 $50/$60/$70 10 MB Int w/Controller 'REDUCED'
LO-1500 w/Parallel Module $889 10 MB Ext w/Controller 'REDUCED'
LO Tract/Sing/Dual Sht Fdr $70/$450/$750 20 MB Int w/Controller ,'REDUCED'
LX-90 w/Par Interface & Tractor .$279 20 MB Ext w/Controller. 'REDUCED'

OKIDATA Okimate 20 w/IBM inter $219 33 MB Int w/Controller 'REDUCED'
192-PI192-IBM $329 33 MB Ext w/Controller 'REDUCED'
193-P/193-IBM $479 44 MB Int w/Controller 'REDUCED'
84 P/84 IBM $649 MAYNARD complete line
192 Tractor $70 2410 PIBM ,CALL MAYNSTREAM portab~ tape backup 20MB $999

TOSHIBA 1340P/341 .$499/CALL MAYNSTREAM portable tape backup 60MB $1299
TOSHIBA 351P "REDUCED" $999 HARD DISKS/BACKUP FOR IBM PC AT CALL

351 Tractor/Sht Fdr $190/$790 GENOA GALAXAY TAPE BACKUPS
JUKI6100/6200/6300 $349/$549/$679 20 MB Int/Exl

6XOO Tractor/Sht Fdr $150/$250 20 MB Int/Ext
551OP(16Ocps) $369 5510 Color Kit $150 32+60 MBExt Disk/Backup

BROTHER TALL GRASS NEW PC/T FORMAT
HR-1O/HR-15XL $239/$339 25/35 MB w/60 MB Backup $2599/$3399
HR-15 Trac/Kybrd/Sht Fdr $110/$160/$190 50/80 MB w/60 MB Backup $4299/$5499
HR-25P/HR-35P $449/$649 60 MB Tape Backup only $1199
HR-25/35 Tractor/Sht Fdr $120/$200 Controller $140 Cartrrdge (60 MB) $40 HERCULES MonoGraphlcs $279 Color $149
2024L to/Graphics-24 pin, 160/80 cps $799 EVEREX 10/20 MB Int w/Cont $579/CALL HERCULES COMPATIBLE MonoGraphlcs $199
2024L Shl Fdr-Narrow/Wide $220/$290 EVEREX 60MB Int/Ext Tape Backup $899/$999 EVER EX The Edge $289
TWIN RITER 5 World's First Dol Matrix & EVEREX ExpanSion Chasis Half Height $699 GraphiCS Edge $289
Daisy Wheel combined In ONE $799 EVEREX ExpanSion Chasls Full Height $749 AST Monograph Plus $339/$369
TWIN RITER 5 Trac/Shf Fdr $150/$250 INTERDYNE TAPE BACKUP Preview for Mono GraphiCS $249

C.ITOH ProWriterJrwlNLO .. ,$219 10 MB Int/Ext 'REDUCED' $369/$549 PE~~af~f~ch~~~~~~IM,"1 Mono $159/~~~~
851OBPI. .$309 8510SEP+ NLO $379 20 MB Int/Ext 'REDUCED' CALL. Color Combo: Multifunction & Color from $279
851OSCEP+ NLO. $449 1550·EP. $429 HARD DISKS/BACKUP FOR COMPA~ CALL
1550SEP+ NLO, ,$519 1550SCEP+ NLO, $619 Bernoulli Box by Iomega 10 + 10 CALL Mono Combo Multifunction & Mono from $279
24LOP .$949 A1O-3OSP $439 Auto Boot also Available PERSYST BoB Board $339
YlO·20P .$379 A10 Tractor .$160 BERNOULL B PERSYST w/TAXAN 640 $799
F 040P $869 F 055P $ 6 I ox by Iomega 20+20 CALL IBM EGA (Enhanced Graphics Adapter) CALL
1 . . 1 - . . . .. 10 9 EMULEX JAVELIN HD & BACKUP CALL Gold Ouadboard Multifunction & Color CALL

FlO Tractor/Sht Fdr $190/$290 PWR SUPPLY 130/150 Watls $89/$109 STB Chaufler "REDUCED" $299
CX-4800P 4 Pen Plotter, $429 PARADISE Modular Brd from $259

OUME LetterPro 20P (20 cps) .$399 ORCHID Turbo GraphiCS Controller CALL
20P Trac/Sht Fdr .$150/$390 .• •
SPRINT 1140 + / 1155 + .$1299/$1399 TECMAR Graphics Master $429 CABLE Parallel, 6ft . $20 Serial, 6 ft, $25
SPRINT Inferface Module . , , , , ,$80 GMaster w/TECMAR Color Monitor ,$939 Keyboard Extension, 6 ft ,$10
SPRtNTTrac/Sht Fdr . .$210/$690 GMaster w/ AMDEK 710 Color Monitor $899 FLOPPY Drive Controller. . . . .. " .. """ $79

PANASONIC KX-P3151 LO (22cps) $459 GENOA Spectrum $269 FLOPPY Controller w/P,S,G & Clock/Cal ,$199
KX.Pl090/91/92/93. $179/$249/$349/$449 MYLEX Chairman $299 FLOPPY & HD Controller "REDUCED'., ,$299

STAR Power Type/SB-lO $329/CALL SIGMA COLOR 400 (Specify Monitor) , ,$479 HAYES Transet 1000 . REDUCED. ,,$299
SG-10/SG-15 (120cps) .$239/$389 COLOR 400 w/PGS SR-12 $999 MOUSE SYSTEMS PC Mouse w/PC Paint ,,$129
SD-l 0/SD-15 (160cps) , ,$349/$459 COLOR 400 w/TAXAN 640 $939 MICROSOFT MOUSE w/PC Paintbrush
SR-l0/SR-15 (200cps) .,.$499/$599 ASTSIXPAK64K$219 384K ,$245 3 Butlon PC Mousew/PCPaint .Add$129 Bus/Serial, ,$129/$139

NEC PINWRITER P 2/P 3 $499/$699 Rampage' Advantage O·K $379 KffiRONIC KB 5151 .$165 AT Upgrade Kit. $15
- - . ORCHIDBlossomO·K. $169 384K $199

Shf Fdr for P·2/P-3. , , ,$350/$420 Conquest for IBM PC/XT (up to 2MB). CALL KB 5153T wlTouch Pad , , .. , , .CALL
2050/3550/8850 $649/$999/$1399 Cram-RAM fOf IBM XT short slot (up to 2MB) .. CALL AB/ABC/ABCO Switch Boxes, , , , .CALL
SPINWRITER Trac/Sht Fdr ,$190/$790 Eccell for IBM AT (up to 4MB) . CALL . COMPUTER ACCESSORIES P1-2-3 ", .. ,$299
ELF 360 Par (16cps) $419 POWER DIRECTOR P2(5) ... $89 P12(6), .$129

DIABLO Advantage 0·25 .$499 TECMAR Captain O-K $169 384K .... $199 KENSINGTON Master Piece (5 outlets). .. .$89
630 API .$1499 630 ECS-IBM ... $1599 MAESTRO ATw/Treasure Chest Best Price KENSINGTON Universal Printer Stand. , , ... ,$20
Trac/Mech Single Bin Sht Fdr. .$230/$470 INTEL Above Board (up to 4MB) CALL KENSINGTON Master Piece Plus. .. CALL

CITIZEN: 18 months manufacturer warranty PARADISE 5-Pack O-K $159 384K. .$189 PC Keyboard Storage Drawer, .$99
MSp.l0/ 15 (160/40cps) . ,$299/$449 BT6 Plus w/64k $175 384k. , .. $199 STANDBY PWR SUPPLY w/surge profection
MSP-20/25 (200/50cps) .... $439/$589 MF·1DDO·K. $179 384k .... $209 64KRAMset. $7 10+ sefS ... $6 50+ ,$5 200Watls .$269 300Watls... $339
Sht Fdr (Specify Model) . . .. $229 Par, Ser & Game Ports, Clock/Cal 1281< RAM set $35 10 + sets .. $33 50+ .$30 800 Watls (Sine Wave).. .. ... . .$679

LEGENDCP-VII, ,$899 1200..$259 OUADBOARDO·K .$189 384K .... $219 256KRAMset. $30 10+ sets .. $28 50+ ,$25 TILT/SWIVEL Monitor Pedestal ...,j,. ., ...~
880/1080/1380/1385. , .$199/$219/$259/$319 Silver Ouadboard: O-K to 640k . . . . .CALL 8087 Maths Co'Processor . Best Price PWR SUPPLY 130/150 Watls .. . ..'"$89~

ANADEX 9620B/9625B-PLUS .$1199/$1299 Gold Ouadboard: Mu~ifunction &Color .. , .CALL 80287·3 for IBM AT . 'REDUCED' . $239 EVEREX Expansion Chassis Half Height ... ,$699
9725B COLOR .. $1399 Ouadmeg-AT (up to 4 MB) . . , , .CALL ORCHID PCturbo w/128k. .$549 640k.. $699 EVEREX Expansion Chassis Full Height , .$749
WP6000/DP6500 . . .$2299/$2569 Ouadport-AT/Expansion Kit , .. CALL OUADRAM OUADsprint , . 'REDUCED' $499 f--------------~

HEWLETT PACKARD PRINTERS CALL INSTALL RAM & test brd for PC/AT. .. $20/$40 MICROWAY'S Fastbreak/# Smasher. . .CALL
SILVER REED Daisywheel - Parallel Models Y: M.l. crder $100 Pr're; & 1MII<tiIily sulJjej to d1a'lge. W. stop uPS rrlI. 'ng/ dla'ges vwy,

400/500/550/770. .$189/$269/$379/$669 Pr're; ret'6:l cash <J9:mt IJl~ lJOOs. P<lj 1% b' COOlJOOs. 3% b' Me/VISA & 5% b' AMEX. COOfl<lJl"'Scastffi
TELEVIDEO 750 Daisywheel·50 cps. . .CALL cI>£k. JlJII11lrd\nlse octJ is WI <nJ alSiies,." fiNI, _ st'¢e1ls sut;e;:t 10 20% cha'ge (Min $50), PltxJL<1s stippOO in
AB/ABC/ABCD Switch Boxes . .CALL ta:Iay arm; WTe \\1th rr<rofamlnmaty. fir ates, ircWng IBM syslim, cal toch so..w>1 b' return aJth, #b'w.rmly

KENSINGTON Universal Printer Stand"." .$20 =~~:U':~~=::;'~~~~k~a=~=:=

I~W~it!h~Pirinlte:r~'~2~~l~'~'':'~';'';'1'$~1~0~~cte:;kslita~kB!31-il~toclear~' FORIN}jii\NCE~ Fl\YMENTS a PICKUP: PlEASE CALL FIRST FOR V>OOJ«)R(Bl #.
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Fantastic Price!

NASHUA
DISKETTES

FIVE ¥FAR WARRANlY

75 ~Ch
Qty. 100

5'/,' SS/DD or DS/DD, your choice, with
hub ring and Tyvek sleeve, bulk
packaged, no labels. Shipping extra. For
quantity 50, add 10¢ each.

Get the same low price our hlgh
volume dupllcalion customers gel!

CALL TOLL FREE
1 ·800·321·4668

in Colorado, 303-234-0871

ALF Products Inc. . Denver, CO

MDS SOFTWARE UTILITIES
Keep Your Files Private with MDS SOFTLOCI.
Protect your files using your own unique encryp
tion key.
Need More Security? U.. MDS Super Softlocld
This powerful encryption program uses the NSA
approved DES encryption algorithm.
Looking For A Sophisticated, Multi-Tasking
Operating System? Stop looking-You found
MDS-OPS. This versatile operating system can
be adapted to commercial micro's, mini's, or
special processors with equal ease. Fast, power
ful, limited only by your skill and imagination.
Convert your Wordstar files to pure ASClI with
Un·Wordstar. Now you can/rint directly, send
your files via modems an comm lines, and
develop programs using Wordstar's full editing
capability.
IWordstar IS a lIn of MicroPro Inti. Corp.,
FREE SPECIAL. UnWordstar sent FREE when
you request information on any MDS software
utility program,

(please send $2.00 for materials & postagel

M MEGA DATA SYSTEMS. INC.D
S

44 Netto Ln., Plainview .
NY 11803 (516) 933·2130

CORONA PORTABLE PC
Includes MS-DOS"''' ver 2.11, PC TUTOR at PC PAL

FULLY IBM®PC COMPATIBLE

WI 1 Floppy 256k. 640 x 400 , ••phiu '1295.00
WI 2 Floppies nair.· &40 x 400 I'"lphkl. . . n95.00

DISK DRIVES

Internal PC Harddisk ~stems (Includes Ha.rd disk, Face
plate, controller card" cable, complete" ready to Install)

10Mb-FAST.. .. 529.00
20Mb-FAST.. . , 695.00
Shugart SA4S5 1/2 hi 48lpi lIopp)' driva ....•. 85.00
150n, 64. DRAMS-each 1.00

PRJNTERS

Panuonic KX-l091 I2Ocpa(8OcoI.).. . 299.00
Panuonic KX·I092 I8Ocpa(lCkol.) 449.00
Panuonic KX·I093 I8Oc:pa(U2col.).. . .549.00
Ta.hiba P·3S1 P..a!l.l (Seria! add ISO).. . 1399.00
Ta.hiba P·I340 Sp.inl5 k Cr.pbicl.. . 649.00
CORONA Laser Printer - • Pasu/Mlnul•........ 2595.00
CANON Laser Beam Printer (Diablo Compatlbl.) .2495.00

Immediat, delivery -Satisfaction Guuanteed- Full Support and
Maintenance Thru CompuMend.....

MICRO SPEC
1-800-245-2667 - 1-713-358-6954 (Texas)

1102 Crodl.lU HOUlton, TX 77007

Maate.rcard· VI... C,O.D.
,,, Discount for Pre-Paid Order•.

W.lch Ihie IpKI lor OUr monthl, Ip.cl.lll

Thil ad .101 lypeHt on • COROHA L..r Prinl... \Yinr lbe PCTEX 5yll.....

Inquiry 13 Inquiry 242 Inquiry 253

~'JIDbotiQs
PASSWORD 300... $119

PASSWORD 1200.$195
AUTODIAL 212A $299

COURIER 2400 $449

MICROLINK 1200..
WITH TELPAC sorTWARE ••••••• , •.••$249

MICROLINK 2400..
WITH TEL PAC SOFTW"JlI $449

TELPAC $69
TOSHIBA P-351..$1029

WITH PAJIALLEL UtTERFACI

NO CH~RaE 'DR CREDIT C~RD9

SMI .AY SHIPPI"" - rRlll;:tn' I"CLUDID

1-600-662-0034
MONDAY-FRIDAV 8:00-5:00

IN COLORADO CALL (303)77~1400

WlICZWlIolI.m lIl"l!"IIl'r.1Il
P. o. lOX 9305

• E"'L!WOOD. CO. 80111

Inquiry 87

~ o~~~C°.M!YJER
f(V.~\"

Datallfel!>
MinI-Floppy Disks
for your home end
office computer.

V.rtMotlm Produet8 are ,.... beal
P«lduct,tOfyourwatomer.

All dl8ca are IndMdually lull aurface
I..ted.nd certllled 100'1i0 .rrOff,....
They are .110~ by , Ilfetlme
_rranty.

Aleo, 10 l~r. tNI1 your com~
gela I .... beal cere. VIdeotapa
Producl.. lne.llloff.r1ng,t,...HMd
Cleaning dlec. Regular dMnlrlG
guarOa .net." Ioea, emn.nd
poor perfOfm'lf'lCe eauMd by debfta
and conlamll'lllll(ln.

Be tuN and. get your I,... tIMd
elHnlrlG kit with your V.rtMotlm Mln~

dlaeon»rwtlHllaupp/"' ... -,1
.. all your comput.r P«Iduet8 from
Compul.r Producu S~y IOf I....
be,tpric:e"nd PfOI'Il~deIl....ry.

COMPUTER--,
CALl TM fii FOR PRICING

(9<100) 82HI848 till. 285
~ OR CALl COLLECT~ i\eballm. (213) 884.1144

320 North Madison Avenue
Los Angeles, CA 90004

Inquiry 86 Inquiry 351

INTEL. MOTOROLA, TEKTRONIX output formats

Use with any EPROM programmer

COP400
Z8
Z80

CROSS-8
MAYBE THE ONLY DEVELOPMENT
SOFTWARE YOU LL EVER NEED

UNIVERSAL CROSS·ASSEMBLERS
PO 80X 3B4 BEDFORD NOVA SCOTIA

84A 2X3 CANADA

$9995 us

• 36 page manual. full instructions

Available in the following disk formats:

5" tBM PC PC MS DOS 2.0 or greate'. compatibles
5" APPLE II, fie CP M eo (Soltcardl. compalibles
e" SSSO CP M eo (leO onlyl

MOdify/Create tables for most 8 bit micros
Create your own Instruction sets

• Table based 8 bit cross-assembler

• Tables/Source files included for:
lB02 6502 804B
3870 6801 8051

6B05 80B5

Credll ca,d ordels Include cald no., name on card. ellp"y dale,
SIgnature. Nova Scolla resIdents add 10% sales tall,

•

IIIPI1IONICI
3639 New Getwell, Suite 10

Memphis. TN 38118
901-683-6850

Softerm PC emulates over 30
popular terminals including the:
• DEC VT102, VT220
• Data General 0200. 0410
.IBM 3101-20 (block mode)
• Hewlett-Packard 2622A
• Honeywell VIP7801, VIP7803

Guaranteed Compatibility
Call for free product brief
$195 MC-VISA-Coo
For the IBM PC/XT/AT, oG1, NEC,
Wang PC, TI Pro, Gridcase, Tandy

Inquiry 452 Inquiry 46 Inquiry 374



DYNAMIC RAMS raSPECTRONICS EPROM EUSERSU CORPORATION

2101 256.4
5101 2561(4
2102L·4 1024.1
2102L·2 1024.1
2112 256.4
2114 1024.4
2114L-4 1024.4
2114L-2 1024.4
2114L·15 1024lC4
TMS4044-4 40961(1
TMM2016-150 20481(8
TMM2016-100 2048.8
HM6116-4 2048.8
HM6116-3 2048.8
HM6116LP·4 2048x8
HM6116LP-3 2048x8
HM6116LP-2 2048x8
HM6264p·15 8192x8
HM6264LP-15 81921(8
HM6264Lp·12 8192x8

lP=LowpowM

(450nsl
1450noliCMOSI
1450noliLPI
1250ns)(lPI
(450ns'
(450ns'
1450no1lLP)
1200nsIlLP)
(150ns)(lP'
(450ns)
(150ns)
(lOOns)
(200noIiCMOSI
1150noliCMOSI
1200nsIiCMOSIILP)
115OnsIiCMOSIILP)
(120nsIiCMOSIiLPI
(15OnoIiCMOSI
1150nsIiCMOSIILP)
1120nsI(CMOSHLP)

** * *HIGH·TECH****
NEG V20 jJPD70108 $2095

REPLACES BOIB TO SPEED UP IBM PC 10-40'10
• HIGH-SPEED ADDRESS CALCULATION

IN HARDWARE
* PIN COMPATIBLE WITH 8088
* SUPERSET OF B086/8088 INSTRUCTION

SET
• LOW POWER CMOS

2708 1024.8
2716-6 2048.8
2716 204&.8
2716-1 20481(8
TMS2532 4096.8
2732 4096.8
2732A 4096.8
2732A·2 4096.8
27C64 8192.8
2764 8192.8
2764-250 81921(8
2764·200 819208
TMS2564 8192.8
MCM68766 81921(8
27128 163841(8
27C256 32768.8
27256 32768.8

5y.,Sing" 5 Volt Supply

(450rw) 3.95
1650rw) 2.29
(450rwIl5V) 2.49
(350rw1l5VI 3.95
(45Ons1l5VI 3.95
1450rwll5VI 2.49
(25OnsIl5VII21V PGM) 2.89
(200rwIl5VII21V PGM) 4.95
1250rwll5VIICMOSI 7.95
1450rwll5VI 2.29
1250rw1l5V) 2.49
1200ns115V) 4.95
1450rw1l5V) 8.95
1350rwll5VII24 PIN) 17.95
1250rw1l5V) 3.49
(250rwIl5VIICMOSI 15.95
1250rw1l5V) 9.95
21V PGM",Progr.-n at 21 Votta

8000 6500 CRT
1.95 1.0 MHz CONTROLLERS
2.95
2.95 6502 2.79 6845 4.95
2.95 65C021CMOS112.95 68845 8.95

139.95 6507 9.95 6847 11.95
109.00 6520 1.95 H046505SP 6.95

7.95 6522 4.95 MCI372 2.95
9.95 6526 26.95 8275 26.95
2.95 6532 6.95 7220 19.95
3.95 6545 6.95 CRT5027 12.95
9.95 6551 5.95 CRT5037 9.95

19.95 6561 19.95 TMS9918A 19.95
129.95 6581 34.95
185.00 2.0 MHz

6502A 2.95 DISK
6520A 2.95 CONTROLLERS8200 6522A 5.95
6532A 11.95 lnl 4.95

8203 34.95 6545A 7.95 1791 9.95
8205 3.29 6551A 6.95 1793 9.95
8212 1.49 3.0 MHz 1795 12.95
8216 1.49 1797 12.95
8224 2.25 65028 6.95 2791 19.95
8237 4.95 2793 19.95
8237-5 6.95 2797 29.95
8250 6.95

6800 6843 19.95
8251 1.95 8272 4.95
8251A 2.49

1.0 MHZ UP0765 4.95
8253 1.95 MB8876 12.95
8253·5 2.49 6800 1.95 MB88n 12.95
8255 1.95 6802 4.95 1691 6.95
8255·5 2.49 6803 9.95 2143 6.95
8259 2.49 6809 5.95
8259-5 2.95 6809E 5.95
8272 4.95 6810 1.95
8279 2.95 6820 2.95 BIT RATE8279-5 3.49 6821 1.95 IENERATORS8282 3.95 6840 6.95
8284 2.95 6843 19.95
8286 3.95 6844 12.95 MC14411 9.95
8288 4.95 8R1941 4.95

6845 4.95 4702 9.956847 11.95 COM8116 8.95
6850 1.95 MM5307 4.95

Z-80 6883 22.95

2.0 MHz

4.0 MHz
68800 4.95 UARTS68802 5.95
68809E 7.95 3.95
68809 7.95 4.95
68821 4.95 3.95
68845 8.95 4.95
68850 3.95 6.95
68854 7.95 9.95

6.95

4116·250 163841(1
4116·200 16384.1
4116-150 163841(1
4116·120 16384.1
MK4332 32768.1
4164·200 65536xl
4164-150 65536.1
4164-120 65536.1
MCM6665 65536.1
TMS4164 655361(1
4164·REFRESH 65536.1
TMS4416 16384.4
41128-150 131072.1
41256-200 2621441(1
41256-150 262144.1

5Y-Single 5 Volt Supply

(250nsl
(200ns)
(150ns)
(120ns'
(200ns'
1200nsll5VI
1150no1l5V)
1120noll5VI
1200no1l5VI
(150nsH5V) 1.95
(150noIl5VIIREFRESHI2.95
1150no1l5V) 4.95
1150no1l5V) 5.95
1200no115VI 2.95
1150noll5VI 2.95

REFRESH-Pin 1 Refr""

Model Timer
Capacity Intensity

Chip (uW/Crn')

PE-14 NO 9 8.000
PE·14T YES 9 8.000
PE-24T YES 12 9.600

CRYSTALS 14LSOO HIIH SPEED CMOS
32.768 KHz .95 74lS00 .16 74LS165 .65 A new family of high speed CMOS logic featuring

1.0 MHz. 2.95 74LSOl .18 74LS166 .95 the speed of k)w power Schottky 18ns typical gate
1.8432 2.95 74lS02 .17 74LS169 .95 propagation delay). combined with the advantages of
2.0 1.95 74LS03 .18 74LS173 .49 CMOS: very low powet' consumption. superior noise
2.097152 1.95 74LS04 .16 74LS174 .39 immunity. and improved output drive.
2.4576 1.95 74LS05 .18 74LS175 .39 14HCOO3.2768 1.95 74LS08 .18 74LS191 .49
3.579545 1.95 74LS09 .18 74LS192 .69 74HC: Operate at CMOS k)gic 'evels and are tdeal
4.0 1.95 74LS10 .16 74LS193 .69 for new. all-CMOS designs.
4.032 1.95 74LSll .22 74LS194 .69 74HCOO .59 74HC148
5.0 1.95 74LS12 .22 74LS195 .69 74HC02 .59 74HC151
5.0688 1.95 74LS13 .26 74LS196 .59 74HC04 .59 74HC154
6.0 1.95 74LS14 .39 74LS197 .59 74HC08 .59 74HC157
6.144 1.95 74LS15 .26 74LS221 .59 74HC10 .59 74HC158
6.5536 1.95 74LS20 .17 74LS240 .69 74HC14 .79 74HC163
8.0 1.95 74LS21 .22 74LS241 .69 74HC20 .59 74HC175

10.0 1.95 74LS22 .22 74LS242 .69 74HC27 .59 74HC240
10.738635 1.95 74LS27 .23 74LS243 .69 74HC30 .59 74HC244
12.0 1.95 74LS28 .26 74LS244 .69 74HC32 .69 74HC245
14.31818 1.95 74LS30 .17 74LS245 .79 74HC51 .59 74HC257
15.0 1.95 74LS32 .18 74LS251 .49 74HC74 .75 74HC259
16.0 1.95 74lS33 .28 74LS253 .49 74HC85 1.35 74HC273
17.430 1.95 74LS37 .26 74LS256 1.79 74HC86 .69 74HC299
18.0 1.95 74LS38 .26 74LS257 .39 74HC93 1.19 74HC368
18.432 1.95 74lS42 .39 74LS258 .49 74HC107 .79 74HC373
20.0 1.95 74LS47 .59 74LS259 1.29 74HC109 .79 74HC374
22.1184 1.95 74lS48 .69 74LS260 .49 74HC112 .79 74HC390
24.0 1.95 74LS51 .17 74LS266 .39 74HC125 1.19 74HC393
32.0 1.95 74LS73 .29 74LS273 .79 74HC132 1.19 74HC4017

CRYSTAL 74LS74 .24 74LS279 .39 74HC133 .69 74HC4020
74LS75 .29 74LS280 1.98 74HC138 .99 74HC4049

OSCILLATORS 74LS76 .29 74LS283 .59 74HC139 .99 74HC4050
74LS83 .49 74LS290 .89

1.0MHz 5.95 74LS85 .49 74LS293 .89 14HCTOO1.8432 5.95 74LS86 .22 74LS299 1.49
2.0 5.95 74LS90 .39 74LS322 3.95 74HCT: Direct. drop-in replacements for LS ITt
2.4576 5.95 74LS92 .49 74LS323 2.49 and can be intermixed with 74LS in the same circuit.
2.5 4.95 74LS93 .39 74LS364 1.95 74HCTOO .69 74HCTl66
4.0 4.95 74LS95 .49 74LS365 .39 74HCT02 .69 74HCTl74
5.0688 4.95 74LS107 .34 74LS367 .39 74HCT04 .69 74HCTl93
6.0 4.95 74LS109 .36 74LS368 .39 74HCT08 .69 74HCTl94
6.144 4.95 74LS112 .29 74LS373 .79 74HCTlO .69 74HCT240
8.0 4.95 74lS122 .45 74LS374 .79 74HCTll .69 74HCT241
10.0 4.95 74LS123 .49 74LS375 .95 74HCT27 .69 74HCT24412.0 4.95 74LS124 2.75 74LS3n .79 74HCT30 .69 74HCT245
12.480 4.95 74LS125 .39 74LS378 1.18 74HCT32 .79 74HCT25715.0 4.95 74LS126 .39 74LS390 1.19 74HCT74 .85 74HCT25916.0 4.95 74LS132 .39 74LS393 .79 74HCT75 .95 74HCT27318.432 4.95 74LS133 .49 74LS541 1.49 74HCTl38 1.15 74HCT36720.0 4.95 74LS136 .39 74LS624 1.95 74HCTl39 1.15 74HCT37324.0 4.95 74LS138 .39 74LS640 .99 74HCTl54 2.99 74HCT374

74LS139 .39 74LS645 .99 74HCTl57 .99 74HCT393
74LS145 .99 74LS669 1.29 74HCTl58 .99 74HCT4017

MISC. 74LS147 .99 74LS670 .89 74HCTl61 1.29 74HCT4040
74L$148 .99 74LS682 3.20 74HCTl64 1.39 74HCT4060

TMS99531 9.95 74LS151 .39 74LS683 3.20
TMS99532 19.95 74LS153 .39 74LS684 3.20
ULN2003 .79 74LS154 1.49 74LS688 2.40
3242 7.95 74LS155 .59 74LS783 22.95 14FOO3341 4.95 74LS156 .49 81LS95 1.49
MC3470 1.95 74LS157 .35 81LS96 1.49 74F74
MC3480 8.95 74LS158 .29 81 LS97 1.49
MC3487 2.95 74LSl60 .29 81 LS98 1.49
l1C90 13.95 74LS161 .39 25LS2521 2.80
2513-001 Uf' 6.95 74L$162 .49 25LS2569 2.80
AY5-2376 11.95 74LS163 .39 26LS31 1.95
AY5-3600PRO 11.95 74LSl64 .49 26LS32 1.95
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lOLYIIE LlIEAR
4001 .19 14419 4.95 7400 .19 74147 2.49 74500 .29 745163 1.29 REIULITORS TL066 .99 LM733 .96
4011 .19 14433 14.95 7402 .19 74148 1.20 74502 .29 745168 3.95

TO-220CAsE
TlO71 .69 LM741 .29

4012 .25 4503 .49 7404 .19 74150 1.35 74503 .29 745174 .79 TL072 1.09 LM747 .69
4013 .35 4511 .69 7406 .29 74151 .55 74504 .29 745175 .79 7805T .49 7905T .59 TL074 1.95 LM748 .59
4015 .29 4516 .79 7407 .29 74153 .55 74505 .29 745188 1.95 7808T .49 7908T .59 TL061 .59 MC1330 1.69
4016 .29 4518 .85 7408 .24 74154 1.49 74508 .35 745189 1.95 7812T .49 7912T .59 TL062 .99 MC1350 1.19
4017 .49 4522 .79 7410 -.19 74155 .75 74510 .29 745195 1.49 7815T .49 7915T .59 TL084 1.49 MC1372 6.95
4018 .69 4526 .79 7411 .25 74157 .55 74515 .35 745196 1.49 TO-3CAsE LM301 .34 LM1414 1.59
4020 .59 4527 1.95 7414 .49 74159 1.65 74530 .29 745197 1.49 7605K 1.39 7905K 1.49 LM309K 1.25 LM1458 .49
4021 .69 4528 .79 7418 .25 74161 .69 74532 .35 745226 3.99 7812K 1.39 7912K 1.49 LM311 .59 LM1488 .49
4024 .49 4529 2.95 7417 .25 74183 .69 74537 .69 745240 1.49 TO-92 CASE LM311H .89 LM1489 .49
4025 .25 4532 1.95 7420 .19 74164 .85 74538 .69 74S241 1.49 78L05 .49 79L05 .69 LM317K 3.49 LM1496 .85
4027 .39 4538 .95 7423 .29 74165 .85 74574 .49 745244 1.49 78L12 .49 79L12 .69 LM317T .95 LM1812 8.25
4028 .65 4541 1.29 7430 .19 74166 1.00 74585 .95 745257 .79

3I~~:~O~TA~lNl~~
LM318 1.49 LM1889 1.95

4035 .69 4553 5.79 7432 .29 74175 .89 74586 .35 745253 .79 LM319 1.25 ULN2003 .79
4040 .69 4585 .75 7438 .29 74177 .75 745112 .50 745258 .95 LM320 _7900 XR2206 3.75
4041 .75 4702 12.95 7442 .49 74178 1.15 745124 2.75 745260 1.95 LM338KA4SA TO-3 3.95 LM322 1.65 XR2211 2.95
4042 .59 74COO .29 7445 .69 74181 2.25 745138 .79 745287 1.69 78H05K5V SA TO-3 7.95 LM323K 4.79 XR2240 1.95
4043 .85 74C14 .59 7447 .89 74182 .75 745140 .55 74S288 1.69 78H12K 12V5A TO-3 8.95 LM324 .49 MPQ2907 1.95
4044 .69 74C74 .59 7470 .35 74184 2.00 74S151 .79 745299 2.95 78POSK 5V tOA TO-3 14.95 LM331 3.95 LM2917 1.95
4045 1.98 74C83 1.95 7473 .34 74191 1.15 745153 .79 745373 1.69 LM334 1.19 CAJ046 .89
4046 .69 74C85 1.49 7474 .33 74192 .79 745157 .79 745374 1.69 LM335 1.40 CA3081 .99
4047 .69 74C95 .99 7475 .45 74194 .85 745158 .95 745471 4.95 IC SOCKETS LM336 1.75 CA3082 .99
4049 .29 74C150 5.75 7476 .35 74196 .79 745161 1.29 745571 2.95 LM337K 3.95 CA3016 .80
4050 .29 74C151 2.25 7483 .50 74197 .75 1-99 100 LM338K 3.95 CA3019 1.95
4051 .69 74C161 .99 7485 .59 74199 1.35 8 PIN 5T .13 .11 LM339 .59 CA3130E .99
4052 .69 74C163 .99 7486 .35 74221 1.35

DITIICO IITERFICE
14 PIN 5T .15 .12 LM340 ...7800 CAJ146 1.29

4053 .69 74C164 1.39 7489 2.15 74246 1.35 16 PIN 5T .17 .13 LM350T 4.60 CA3160 1.19
4056 2.19 74C192 1.49 7490 .39 74247 1.25 18 PIN 5T .20 .18 LF353 .59 MC3470 1.95
4060 .69 74C193 1.49 7492 .50 74246 1.85 ADC0800 15.55 8T26 1.29 20 PIN 5T .29 .27 Lf356 .99 MC3480 8..95
4066 .29 74C221 1.75 7493 .35 74249 1.95 ADC0804 3.49 8T28 1.29 22 PIN 5T .30 .27 LF357 .99 MC3487 2.95
4069 .19 74C240 1.89 7495 .55 74251 .75 ADC0609 4.49 8T95 .89 24 PIN 5T .30 .27 LM358 .59 LM3900 .49
4076 .59 74C244 1.89 7497 2.75 74265 1.35 ADC0816 14.95 8T96 .89 28 PIN ST .40 .32 LM380 .89 LM3909 .98
4077 .29 74C374 1.99 74100 2.29 74273 1.95 ADC0817 9.95 8T97 .59 40 PIN 5T .49 .39 LM383 1.95 LM3911 2.25
4081 .22 74C905 10.95 74121 .29 74278 3.11 ADC0831 8.95 8T98 .89 64 PIN 5T 4.25 CAU LM386 .89 LM3914 2.39
4085 .79 74C911 8.95 74123 .49 74387 .65 DACOBOO 4.4!' DM8131 2.95 5T:SOLDERTAIL LM393 .45 MC4024 3.49
4086 .89 74C917 8.95 74125 .45 74368 .85 DAC0806 1.95 DP8304 2.29 8 PIN WW .59 .49 LM394H 4.60 MC4044 3.99
4093 .49 74C922 4.49 74141 .65 9388 3.95 DAC0808 2.95 058833 2.25 14 PIN WW .69 .52 TL494 4.20 RC4136 1.25
4094 2.49 74C923 4.95 74143 5.95 9602 1.50 DAC1020 8.25 058835 1.99 16 PIN WW .69 .58 TL497 3.25 RC4558 .69
14411 9.95 74C926 7.95 74144 2.95 9637 2.95 DAC1022 5.95 058836 .99 18 PIN WW .99 .90 NE555 .29 LM13600 1.49
14412 6.95 80C97 .95 74145 .60 96502 1.95 MC1408LS 2.95 058837 1.65 20 PIN WW 1.09 .98 NE558 .49 75107 1.49

22 PIN WW 1.39 1.28 NE558 1.29 75110 1.95
24 PIN WW 1.49 1.35 NE564 1.95 75150 1.95
28 PIN WW 1.69 1.49 LM585 .95 75154 1.95

38 PII CEITROIICS 40 PIN WW 1.99 1.60 LM586 1.49 75188 1.25
WW"WlREWRAP LM567 .79 75189 1.25

S-100 .125 lUl£ 16 PIN ZIF 4.95 CAU NE570 2.95 75451 .39
5-100 .125 IDCEN36 RIBBON CABLE 24 PIN ZIF 5.95 CALL NE590· 2.50 75452 .39
IBM PC .100 CEN36 SOLDEA CUP 28 PIN ZIF 6.95 CALL NE592 .98 75453 .39
APPLE .100 CEN36PC RT ANGLE PC MOUNT 40 PIN ZIF 9.95 CAU LM710 .75 75477 1.29
STD .156 fflUl£ ZIF:TEXTOOL LM723 .49 75492 .79
5TD .156 IOCEN36/F RIBBON CABLE IlERO INSERTION FORCE I H.TO-5 CAN, K·TO-3. T·TO·220

DIP COllECTORS
DESCRIPTION ORDER BY

CONTACTS
8 14 16 18 20 22 24 28 40

HIGH RELlA81L1TY TOOLED
AUGATJUCST .62 .79 .89 1.09 1.29 1.39 1.49 1.69 2.49ST IC SOCKETS

HIGH RELIABILITY TOOLED
AUGATJUCWW 1.30 1.80 2.10 2.40 2.50 2.90 3.15 3.70 5.40WW IC SOCKETS

COMPONENT CARRIES
ICCIUl .49 .59 .69 .99 .99 .99 .99 1.09 1.49IDIP HEADERS)

RIBBON CABLE
IOPlUC _.- .95 .95 ._- -- - '.75 --- 2.95DIP PLUGS (IDC)

FOR ORDERING INSTRUCTIONS SEE D·SUBMINIATURE BELOW

1N751
1N759
1N4148

·1N4004
1N5402
KBP04
KBUBA
MDA990-2
N2222
PN2222
ZN2905
2N2907
2N3055
2N3904

.25
_25

25/1.00
10/1.00

.25

.55

.95

.35

.25

.10

.50

.25

.79

.10

4N211
4N27
4N28
4N33
4N37
MCT-2
MCT-B
TIL-111
2N3906
2N44Q1
2N44Q2
2N44Q3
2N8045
TIP31

COM CATHODE .362"
COM CATHODE .5"
COM CATHODE .5"
COM ANODE .3"
COM CATHODE .3"
COM CATHODE .8"
COM CATHODE .3"
COM CATHODE .43"

4.7 HEX W/LOGIC .270"
4.7 HEX W/LOGIC .290"

LED DISPLlYS
FND-357(3591
FND-500(5031
FND-50715101
MAN-72
MAN-74
MAN-8940
TIL-313
HP5082-7780
TIL-311
HPS082-7340

DIFFUSED LEOS 1-99
JUMBO RED TPA .10
JUMBO GREEN TPA .14
JUMBO YEUOW TPA .14
MOUNTING HDW TPA .10
MINI RED T1 .10

SWITCHES

0837$

10837$

HOOD25
MTG HDWR

OR DE R 8Y f--=-.--=.--C".O".N..,T_A=C;:-T..,5----==o----=::-l
9 15 19 25 37

D-SUBMIIIITURE

MALE DBxxPWW 1.69 2.56 3.89 5.60

FEMALE DBuS .95 1.15 1.50 1.50 2.35

FEMALE DBxxSA 1.25 1.55 2.00 2.79

MALE DBuP .82 .90 1.25 1.25 1.80

MALE DBJUlPA 1.20 1.49 1.95 2.65

GREY HooDxx .65 .65 .65 .75 .95

DESCRIPTION

HOODS

WIRE WRAP

SOLDER CUP

RIG·HT ANGLE
PC SOLDER

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION
MARKED -xx- OF THE -ORDER BY- PART NUMBER LISTED.

EXAMPLE: A '5 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DB1SPR.

MOUITII. HIIDWIIE $1.00

FEMALE Dau5WW 2.76 4.27 6.84 9.95 ~ - ~..--h
t-R-I-B-B-O::I~:-:C::-CA-B-LE-j--=~;:;EA;o~:;~~LE"'-+.;:;:~:;;:~:""=:='-+-:~::::~::~:+:~"':~=::~..:.::-+::":~==~;+.::-::~=~~--=--j~ ; ;:;mmm;;i-l

METAL MHOODxx 1.25 1.25 1.30 1.30

RIBBOI CIBLE

SPST MINI-TOGGlE ON-ON
DPDT MINI·TOGGLE ON·ON
DPDT MINI-TOGGLE ON-OFF-ON
SPST MINI·PU5H8UTTON N.O.
SPST MINI·PU5H8UTTON N.C.
5PST TOGGLE ON-OFF
BCD OUTPUT 10 POSITION 6 PIN DIP

DIP SWITCHES

IDC CO.lECTORS
DESCRIPTION ORDER BY

CONTACTS
10 20 26 34 40 50

SOLDER HEADER IDHJUl$ .82 1.29 1.68 2.20 2.58 3.24
RIGHT ANGLE SOLDER HEADER IDHJUl5R .85 1.35 1.76 2.31 2.72 3.39

WWHEADER IDHxxW 1.86 2.98 3.84 4.50 5.28 6.63
RIGHT ANGLE WW HEADER IDHJUlWR 2.05 3.28 4.22 4.45 4.80 7.30
RIBBON HEADER SOCKET ID5JUl .79 .99 1.39 1.59 1.99 2.25

RIBBON HEADER IDMJUl 5.50 6.25 7_00 7.50 8.50
RIBBON EDGE CARD IDEJUl 1.75 2.25 2.65 2.75 3.60 3.95

.111111111111
10534

.85

.90

.90

7 POSITION
8 POSITION
10 POSITION

SINGLE COLOR COLOR CODED

HIRD TO FIID
"SIIPIBLE" HEADERS

CAN BE SNAPPED APART TO
MAKE ANY SIZE HEADER,

AU WITH .1" CENTERS

,"40 STRAIGHT LEAD
,"40 RIGHT ANGLE
2.40 STRAIGHT LEAD
2.40 RIGHT ANGLE

GOLD
CONTACTS
SPACED
AT.1"
CENTERS

l' 10'
.111 1_60
.2B 2.50

.38 3.20

.45 4_00

.48 4.10

.111 5.40
_72 6.40

.89 7.50

l' 10'
.30 2.75
_48 4_40

.60 5.50

.75 11.85

.78 7.15
1.07 9.35
1.20 11.00
1.50 13.25
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PAGE WIRE WRAP WIRE
PRECUT ASSORTMENT

IN ASSORTED COLORS 527.50
100ea: 5.5", 6.0", 6.5", 7.0"

2508a: 2.5", 4.5", 5.0"
500ea: 3.0", 3.5", 4.0"

SPOOLS
100 feet 54.30 250 feet $7.25
500 feet $13.25 1000 'eet$21.95

Please specify color:
Blue, Black, Yellow or Red

WIRE WRAP PROTOTYPE CARDS
FR-4 EPOXY GLASS LAMINATE

WITH GOLD-PLATED EDGE-CARD FINGERS

. -.....,.-. .._----,-.--
(l JDRMiorudlw~

JUUliUltIUl

EMI FILTER
IBM-PR2

IBM

6 FOOT LINE CORDS
lC-2 2 CONDUCTOR .39
lC·3 2 CONDUCTOR .99
LC-HP 3 CONDUCTOR W/S fO

FEMALE SOCKET 1.49

• MANUFACTURED
BYCORCOM

• lOW COST
• FITS lC·H P BelOW
·6 AMP 120/240 VOLT

MUFFIN FANS APPLE
BARE· NO FOIL PADS ••....•••.. 515.15
HORIZONTAL BUS .••.•••..•••.• 522.75
SINGLE FOil PADS PER HOLE .••... $21.80
FOR APPLE lie AUX SLOT ••..••••. 530.00

5-100
BARE· NO FOIL PADS ....•..••.. 515.15
HORIZONTAL BUS 521.80
VERTICAL BUS ••.•••..•...••.. 521.80
SINGLE FOIL PADS PER HOLE ....•. 522.75

BOTH CARDS HAVE SILK SCREENED LEGENDS
AND INCLUOES MOUNTING eRACKET

IBM-PR1 WITH +5V AND GROUND PLANE .•.• 521.95
IBM·PR2 AS ABOVE WITH DECODING LAYOUT $29.95

P100·1
Pl00·2
P100-3
P100·4

P500-1
P500·3
P500-4
7060·45

14.95
14.95
16.95

ROTRON
ETAI

MASUSHITA

3.15" SO
3.63" sa
3.18" so

APTOR

lQG"Il~MONITOR

F RONLy$139
95

SPECIALS END 12/31/85

ID WRAP 24

• 13QWATTS
• SWITCH ON REAR
• FOR USE IN OTHER IBM

TYPE MACHINES
.90 DAY WARRANTY

SOCKET·WRAP I.D.rll
• SLIPS OVER WIRE WRAP PINS
• IDENTIFIES PIN NUMBERS ON WRAP

SIDE OF BOARD
• CAN WRITE ON PLASTIC; SUCH AS Ie #
PINS PART# PCK. OF PRICE

8 IOWRAP 08 10 1.95
14 IOWRAP14 10 1.95
16 IDWRAP 16 10 1.95
18 IOWRAP18 5 1.95
20 IDWRAP 20 5 1.95
22 IOWRAP 22 5 1.95
24 IDWRAP 24 5 1.95
28 IDWRAP 28 5 1.95
40 IDWRAP 40 5 1.95

PLEASE ORDER BY NUMBER OF
PACKAGES IPCK. OFI

.;:;
.~

.~

eN
e~

e",
e ..
e",

e",
e",
eo<

n
I •....
u l

~ i

_e
~e

",e

",e

FRAME STYLE
TRANSFORMERS

25 PIN D·SUB
GENDER

CHANGERS
$7.95

PS-IBM

PS-130

PS-A

SWITCHING POWER SUPPLIES
$99.95

PS·IBM

$49.95

PS-130

PS·A

MICROCOMPUTER
HARDWARE HANDBOOK

FROM ELCOMP $14.95
OVER 800 PAGES OF DATA SHEETS
ON THE MOST COMMONLY USED
ICa.INCLUDES TTL CMOS, 74LSOO,
MEMORY, .CPU., MPU SUPPORT.
AND MUCH MORE!

~----"'-'
$39.95

$29.95

$19.95

PS-3
• AS USED IN APPLE III
• +SV@4A, +12V@2.5A

·5V@.25A, .12V@.30A,
• 15.5" x 4.5" x 2.0", .884 LBS.

• +5V@4A, +12V@ 2A
• '12V@2.8". -12V@ .30A
.6.2" x 7.4" x 1.7", 1.6LBS.

• USE TO POWER APPLE TYPE
SYSTEMS

• +5V@4A, +12V@2.5A
·5V@.5A. ·12V@.5A

• APPLE POWER CONNECTOR

• CAN POWER TWO 5'1." FDDS
• +5V@2.5A, +12V@ 2A

-12V@ .1A
• +5V@5AIF+12VISNOTUSED
• 6.3" x 4.0" x 1.9", 1 LB.

PS-ASTEC

PS-TDK

BIULD YOUR OWN
280 COMPUTER

CIRCUIT CelLAR VOll
CIRCUIT CELLAR VOL 2
CIRCUIT CelLAR VOl3
CIRCUIT CEll:AR VOL 4

.69

.59
1.09
1.09

.99 ..------11II

.99 NEW BOOKS BY
STEVE ClARCIA

RESISTOR IIETWORKS
10 PIN 9 RESISTOR

8 PIN 7 RESISTOR
16 PIN 8 RESISTOR
16 PIN 15 RESISTOR
14 PIN 7 RESISTOR
14 PIN 13 RESISTOR

• ERASES TWO EPROMS IN 10 MINUTES
* COMPACT·NO DRAWER
• THIN METAL SHUTTER

PREVENTS UV LIGHT
FROM ESCAPING

1/4 WATT RESISTORS
5% CARBON FILM ALL STANDARD VALUES

FROM 1 OHM TO 10 MEG. OHM
10 PCS 5ilJYlevalue .05 100 PCS 5ilJYlevcWe .02
50 PCS 5ilJYle vMJe .025 1000 PCS same vakJe .015

SIP
SIP
DIP
DIP
DIP
DIP

DATlRASE EPROM ERASER

SPECIALS ON BYPASS CAPACITORS
.01 iJf CERAMIC DISC 100/$5.00
.01 iJf MONOLITHIC 100/$10.00
.1 iJf CERAMIC DISC 100/$6.50
.1 iJf MONOLITHIC 100/$12.50

CAPACITORS
TANTALUM

15V .35 .471'1 35V .45
15V .70 1.0 35V .45
15V .80 2.2 35V .65
1SV 1.35 4.7 35V .85
35V .40 10 35V 1.00

DISC
50V .05 680 50V .05
50V .05 .0011'1 50V .05
50V .05 .0022 50V .05
50V .05 .005 50V .05
50V .05 .01 50V .07
50V .05 .02 50V .07
50V .05 .05 50V .07
50V .05 .1 12V .10
50V .05 .1 50V .12

MONOLITHIC
50V .14 .11'1 50V .18
50V .15 .471'1 50V .25

ELECTROLYTIC
RADIAL AXIAL

2SV .14 1~ SOY .14
3SV .15 10 SOY .16
SOY .15 22 16V .14
50V .15 41 50V .20
35V .18 100 35V .25
16V .18 220 25V .30
35V .20 470 50V .50
25V .30 1000 16V.60
16V .70 2200 16V .70

4700 25V 1.45 4700 16V 1.25

COMPUTER GRADE 44.0001'1 30V 3.95

WISH SOLDERLESS BREADBOARDS LITHIUM BATTERY
AS USED IN CLOCK CIRCUITS

$79.95

.38 x 6.50" 1 100

1.38 x 6.50"
3.94 x 8.45"

5.13 x 8.45"
6.88 x 9.06"
8.25 x 9.45"
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AUTO RANGING. POLARITY AND DECIMAL'

• LARGE 3.5" DISPLAY
... DATA HOLD SWITCH FREEZES READING
• FAST. AUDIBLE CONTINUITY TEST
• LOW BATTERY INDICATOR
• OVERLOAD PROTECTION
"" ONLY 1'1, x 6'14 x It."
• DC VOLTS 1mV·5OOV
"" AC VOLTS 1mV-5OOV
• .1 OHM· 2 MEG OHM
• WEIGHS ONLY 2.3 OUNCES
• LOW PARTS COUNT·CUSTOM 80 PIN LSI INSURES

RELIABILITY
• INCLUDES MANUAL. BATTERIES. HARD CASE. AND

A.LLlGATOR CUP

• FULLY IBM COMPATIBLE
"" 83 KEY WITH CAPACI·

TANCE TYPE SWITCHES
• LED STATUS INDICATORS

FOR CAPS. NUMBER LOCK
"" AUDIBLE CUCK

"" USER DEFINED /
FUNCTION KEYS

• NUMERIC KEYPAD WITH
CURSOR CONTROL

• CAPS LOCK
• AUTO·REPEAT

"" ENHANCED IBM
COMPATIBLE

• SEPARATE CURSOR AND
NUMERIC KEYPADS

"" CAPS LOCK & NUMBER
LOCK INDICATORS

• IMPROVEO KEYBOARD LAYOUT

ONLY $79.95

CASE WITH KEYBOARD
FOR APPLE MOTHER-BOARD MODEL KB-1000

KB·5151

HOLDS 70 51.4" DISKETTES

KEYBOARD·AP

ATTRACTIVE STEEL CASE. WITH HINGED LID. FITS
POPULAR PC/XT COMPATIBLE MOTHER·BOARDS.

• SWITCH CUT·OUT ON SIDE FOR PC/XT STYLE
POWER SUPPLY

• CUT·QUT FOR 8 EXPANSION SLOTS
• ALL HARDWARE INCLUDED

ONLY
$59.95

.. REPLACEMENT FDA
APPLE II KEYBOARD

:~~i~~~;e~~~: OF IPfi~
CP/M COMMANDS

$49.95

MODEL
3500

$549

POWER STRIPS
.. UL APPROVED
.. 15A CIRCUIT BREAKER

$12.95IBM

$45.00
568.00
$45.00
545.00
586.00

20 MHz DUAL TRACE
OSCILLOSCOPE

~11="
MODEL
2000

IBM-PC
IBM-AT
APPLE II
APPLE lie
MULTIBUS

EXTENDER CARDS

DISKETTES
NASHUA 5%"

N-MD2D DS/DD SOFT SECTOR $9.90
N-MD2F DS/QUAD SOFT SECTOR $34.95
N-MD2H DS/HIGH DENSITY FOR AT $49.95

NASHUAS"
N-FD1 SS/DD SOFT SECTOR $27.95
N-FD2D DS/DD SOFT SECTOR $34.95

NASHUA 3.5"
N-3.5SS 3.5" SS/DD FOR MACINTOSH $32.95

VERBATIM 5%"
V-MD1D SS/DD SOFT SECTOR $23.95
V-MD2D DS/DD SOFT SECTOR $29.95
V-MD110D SS/DD 10 SECTOR HARD $23.95

NASHUA DISKETTE SPECIALS
5%" SOFT SECTOR

DS/DD WITH HUB RINGS

$9.90 89Ce8 79Ce8
BOX Of 10 BULK on 50 BULK on 250

NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES

TESTED. SEE "COMPARING FLOPPY DISKS". BYTE 9-84.

• FREES COMPUTER FOR OTHER TASKS WHILE
PRINTING LONG DOCUMENTS.

• STANDALONE DESIGN· WORKS WITH ANY
COMPUTER OR PRINTER.

.. ALL MODELS FEATURE PRINT PAUSE.
MEMORY CHECK AND
GRAPHICS CAPABILITY.

SP120P PARALLEl
• 64K UPGRADABLE TO 256K
• LED INDICATOR SHOWS VOLUME OF DATA IN

BUFFER

SP120S RS232 SERIAL
*,64K UPGRADABLE TO 256K
• SIX SELECTABLE BAUD RATES FROM

600B - 19.200B

SP110 PARALLEL
• 64K UPGRAOABLE TO 512K
• SPOOLS OUTPUT OF UP TO

THREE COMPUTERS
• LED BARGRAPH DISPLAYS AMOUNT

OF OATA IN BUFFER
• RESET FUNCTION CLEARS DATA IN BUFFER
.. REPEAT FUNCTION CAN PRODUCE MULTIPLE

COPIES OF A OOCUMENT

• BAND WIDTH· OC, T020 MHz 1-3dbl • BANO WIDTH· OC, TO 35MHz 1-3dbl
AC: 10 Hz TO 20MHZ 1-3dbl AC: 10 Hz TO 35MHZ (-3dbl

"" SWEEP TIME - .2 ,LiSEC TO .5 SEC/OIV "" SWEEP TIME - .1 ,LiSEC TO .5 SEC/DIV
ON 20 RANGES ON 21 RANGES

• COMPLETE MANUAL AND HIGH QUALITY • DELAYED TRIGGER· 100 mSEC TO 1 "sEC WITH
HOOK·ON PROBES INCLUDED . INTENSIFIED AND DELAYED MODES

• INPUT IMPEDANCE, 1 MEG OHM • COMPLETE MANUAL AND 1X·10X COMPENSATED
• TV VIDEO SYNC FILTER HOOK-ON PROBES INCLUDED
"" X-Y AND Z AXIS OPERATION "" VARIABLE HOLD OFF FOR
• 110/220 VOLT OPERATION VIEWING COMPLEX WAVES
• COMPONENT TESTER • TV VIDEO SYNC FILTER
• LP CONSUMPTION· 19 WATTS • TRIGGERING OF CH-A, CH-B. ALTERNATING.
"" BUILT·IN CALIBRATOR UNE OR EXTERNAL
• AUTOMATIC OR TRIGGERED TIMEBASE • X·Y AND Z AXIS OPERATION

~~~1IIIfI!Il

$389
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U·N·C·L·A·S·S·I·F·I·E·D A·D·S

NEEDED: Inner-city school serving area with unem
ployment rate higher than national average needs
tax-deductible donation of electric typewriters: IBM,
Apple, or compatible computers: and peripherals,
Mildred Louise Business College, 3116 Bond Ave"
East St. Louis, IL 62207,

WANTED: Sheenway School & Cultural Center seeks
donations of PCs and printers to develop a com
puter learning center for inner-city youth, Will pay
shipping and provide tax information. Sheenway
School. 10101 South Broadway, Los Angeles, CA
90003, (213) 757-8359,

WANTED: Nonprofit community agency seeks tax
deductible donation of IBM PC (or compatible), ter
minal. and printer to organize and record volunteer
placements in schools, nursing homes, and other
nonprofit servjce agencies in and near large retire
ment area. Mary Glenn, Volunteer Bureau of the Sun
City Area, Peoria, AZ 85345, 16021 972-6809.

WANTED: Reb zalman SChachter-Shalomi's nonprofit
national Jewish renewal organization seeks tax
deductible donation of Kaypro 2 or 4 (or similar
machine), Will pay shipping and provide receipt.
Moshe ben Asher, B'nai Or Religious Fellowship,
6723 Emlen St.. Philadelphia, PA 19119, (2151
849-5385,

WANTED: Nonprofit religious organization seeks tax
deductible donation of computer or system
Ipreferably CP/M or MS-DOS) for financial uses,
Receipt available: will pay shipping Church of Jesus
Christ of Latter Day Saints, Carrollton Branch, c/o
John Johnson, 1816 Oak Grove Church Rd" Car
rollton, GA 30117, {404} 834-0904

FOR SALE: CAD system. lektronix 4051 computer
with 8-inch disk drives, 36- by 45-inch Logic Systems
plotter, and more. Make offer. Willing to donate to
veritable nonprofit organization, Warren, Process
Control Consultants, 5707 Lacey Blvd, #103, Lacey,
WA 98503, (2061 459-9163,

NEEDED: Nonprofit foundation needs donations of
computers and office equipment for software
development. Prefer 68000-type virtual-memory
machines, Thx-deductible, Free Software Founda
tion, 1000 Massachusetts Ave" Cambridge, MA
02138, (617) 876-3296,

WANTED: Any kind of technical manuals of printers,
disk drives, and computers, Also, I would like to cor
respond with other computerists. Jose Carlos Valle,
Rua Luiz Goes, 1894 Sao Paulo, Brazil. CEP: 04043.

WANTED: End user needs help from Z80 program
mer to modify old CP/M word processor (Apple
CP/M, North Star format), Need printer driver, bells,
and whistles. Will pay expenses. Robert Greenwald,
POB 401. Wheatley Heights, NY 11798.

WANTED: NRI course in microcomputers and
microprocessors, Also, NRI master course in TV,
video servicing, and other courses, CIE, Heathkit.
etc. Incomplete or older courses acceptable.
Reasonable, Joseph Wegner Jr" POB 262, Glendale,
CA 91209,

FOR SALE: Back issues of Creative Computing (June
1979 to september 19851 and Computers and Electronics
(formerly Popular Electronics, October 1977 to
september 19851. Some issues missing, 51 per issue
or make offer. David Ellsworth, 2732 Durant Ave"
Berkeley, CA 94704, (415) 540-9315,

FOR SALE: Heath H-II with numeric coprocessor,
two 8-inch disk drives, H-19 terminal. dot-matrix
printer, and more. Very good condition, 51500 or
best offer, Curt Franklin, 20 Maple St.. Needham,
MA 02192,1617) 449-1337

FOR SALE: H-89/90 with 64K, H-17 and H-37 con
trollers plus three-port serial card, 1\vo SS/HS H-17
drives, four DS!SS 96-tpi drives, Dustcovers, spare
memory chips, documentation, and more, 51200,
H-14 printer available: best offer, R, F. Rumpf. 6036
Legion Rd" Stevensville, MI 49127. (616) 429-5628

WANTED: Documentation, schematic drawings, and
public-domain programmed cassette tapes for In
teract Model One 16K computer (manufactured by
Interact Electronics, Ann Arbor, Michigan). John Grif
fin, POB 481. Fedhaven, FL 33854,

FOR SALE: HDE Omni-65 microcomputer system:
KIM-based. 56K RAM. dual 8-inch drives, 15-slot
backplane. EPROM card, Centronics 737-11 printer.
Hazeltine 1500 VDl and more, 4 years old, 52500.

Bill Hliwa, 603 Charlesgate Circle. East Amherst. NY
14051. (716) 689-7344,

FOR SALE: RB5X robot: 51000 plus UPS costs. Larry
Bean, 2873 Grosvenor Dr" Cincinnati. OH 45239,

WANTED: Documentation on the IMSAI MIO board,
IMSAI 64K RAM board. and PERSCI 277 drives,
Also can DIO controller 'be switched out to gain ac
cess to the 4K it normally occupies? Have CP/M 2,2
BIOS and experience interfacing 8-inch Shugarts to
the Dio. Grant Hargrave. 1559 laFontaine #2, Mon
treal. Ouebec H2 L IV 1. Canada,

FOR SALE: TR5-80 computer with 16K RAM. monitor,
keyboard, CTR-80 cassette recorder for storing pro
grams, cables, books, and more. 5190 or best offer.
Dan or Nancy O'Connell. 63 Maple St.. Wenham,
MA 01984, (617) 774-5047.

FOR SALE: S-Ioo Ithaca Intersystems DPS-I CP/M
machine with front panel. 64K. two ShugartDS/DD
l.2-megabyte 8-inch drives, and Soroc 10 140 ter
minal. Mint condition, Watson Klincewicz, 1020
Ethel Ave, Fairview Village, PA 19403. (215)
539-3775

FOR SALE: Z80-based MP/M system with 128K RAM,
two 8-inch SS/SD drives, two serial ports, one
parallel port. and leleVideo 950 and 910 Best offer.
Molly McClure, 3 Ashford Court, Boston. MA 02134,
(617) 254-6266

FOR SALE: CompuPro 816/C with 20-megabyte 8-inch
hard disk and terminal. Nearly new, excellent con
dition. 55000, Robert Mitchell. Solar Systems Design
Inc., RD 3. Box 239, Selkirk, NY 12158,

FOR SALE: NEC 3500R letter-quality printer (serial
interface, can be used with IBM or Fortune-type
micro), Excellent condition, M, B, Motwani. 2741
Binbrooke, Troy, MI 48084,

FOR SALE: Thndy 2000 with 256K, 640 by 400 color
graphics, color monitor, and more: $4000, A. Hsia,
Unicorn Inc" POB 3228, Kent. OH 44240, (216)
678-4147,

WANTED: RGB monitor for IBM. For sale: Acountic
modem: 580. Atari 1200XL computer: 580. Speech
synthesizer for Alari computers: 560. zenith 12-inch
amber monitor: 575, AI P. Casper, 3632 CTH I.
Saukville, WI 53080, (414) 675-6946,

WANTED: Exchange of information with anyone own
ing a Netronics Explorer 88 in IBM-compatible ver
sion (737 ROMj. or am I all alone? Lawrence
Wallcave. 6578 Birch Dr" Santa Rosa, CA 95404,

WANTED: BMC if800 users to form group. lim Stone,
1921 MacArthur St.. Rancho Palos Verdes, CA
90732. (213) 643-9900.

FOR SALE: Trump Card, Z8001 CP/M card for IBM
PC (See Circuit Cellar, May 1984 BYTE.) 5500, Bob
Brumblay. 3512 Crown Blvd" La Crosse. WI 54601.
(608) 788-9562

FOR SALE: MPX-16 single-board computer system
(factory-assembledj with keyboard interface adapter,
Key Tronic keyboard, power supply. IBM mono
chrome adapter, documentation, and more. Perfect
working condition. 5900 or best offer. Tom Loben
stein, 2053 Glencoe Way #2. Hollywood. CA 90068.
1213) 874-5703.

FOR SALE: HP 7580 plotter, 24 by 36 inches, Good
condition, $9750. led Schaefer, 19181 835-1771.

FOR SALE: ThirtY 8748s All unused and purchased
directly from Intel. I KEPROM, 64 bytes of RAM.
and 27 I/O lines. 515 each or all for 5375, Ken Hoff
mann. 2112 IIOth Lane NW, Coon Rapids. MN
55433.1612) 757-3404,

UNCLASSIFIED ADS MUsr be noncommercial. from
readers wfto ftave computer equipment to buy. sell. or trade
on a onetime basis, All requests for donated computer
equipment must be from nonprofit organizations, Programs
to be excftanged must be written by tfte individual or be
in tfte public domain. Ads must be typed double-spaced.
contain 50 words or less, and include full name and ad
dress, Tftis is a free service; ads are printed as space per
mits, BYTE reserves tfte rigftt to reject any unclassified
ad tftat does not meet tftese criteria, Wften you submit
your ad (BYTE, Unclassified Ads. POB 372, Hancock.
NH 03449). allow at least four montfts for it to appear.

WANTED: Apple computer Time II clock card. Need
ed for research project. willing to buy. rent. or bor
row for one week. For sale: Cipher Data 9-track NRZ
computer: 530, Meter movements, rectifiers, and
motors: 550 for lot. Apple 11 drive: 5150. Other
equipment available. Donald G, Hayes Jr.. Apt. 3,
8515 Greenwood Ave" Thkoma Park, MD 20912,
(301) 589-4190

FOR SALE: 256K card and Apple 80-column card for
Apple lie. 5300 buys both cards, James E Schwob,
140 Riverview 6W, Great Falls, MT 59404. 1406j
761-0092.

WANTED: Micromint 28 computer system controllers
BCCII and/or peripherals and accessories, Reply
with condition and price. Alan. POB 501.
Planetarium Station, New York, NY 10024.

FOR SALE: 1\vo TEAC SS/DD 5!4-inch disk drives,
perfect condition, 5I00 each or 5150 for both, Boris
H, Traven. D.o. 109 Country Club Place, Cherry Hill.
NJ 08003.12151750-3113 or (609) 428-8624,

FOR SALE: V1'IOO terminal upgrade kit. Thrns VT-loo
into VT-12 5 with bit-mapped graphics and RGB col
or outputs for external monitors. Includes hardware,
installation instructions. and VT-125 user guide.
5600, lbdd HaWk, 159 North Oller Ave" Waynes
boro. PA 17268, (717j 762-8406.

FOR SALE: Data System Design 480 dual DS/DD
floppy-disk drives for DEC equipment. Good con
dition, hardly used: interface card and cable includ
ed. Make offer, Scott Russell. POB 1125, Metairie,
LA 70004, {5041 834-3341.

FOR SALE: Heathkit E1'6800 Microprocessor Trainer
with hexadecimal keypad. LED, 6808, power sup
ply, expansion capabilities,' and programming
manuals. plus Using the 6800 Microprocessor. 550 or
best offer. Gary M. McComas. Route # 1. Box 454,
West Hamlin. WV 25571. 13041 825-5664,

FOR SALE: Letter-quality printers. NEC 7515 (R5-232
and DiabICKompatible), 55 cps, Almost new, 51475
Datamarc 2000 envelope feeder: 5950, Marc 3000
sheetJenvelope feeder: 5650. Greg Kelley, 203 South
Summit. Arkansas City, KS 67005,13161442-6344,

FOR SALE: Back issues of onComputing (complete setj,
Popular Computing IvoL 1. no. I to vol. 2. no, 121. In
terface Age (vol. 1. no, I to vol. 9. no, 4), Crealive Com
puting (vol. 1. no, I to vol. 9, no, I and vol. 9, no,
7), Dr, DoWs JoumallvoL I. no, I to no, 12j, and Com
pute'. Ivol. I. no, I to vol. 6. no, 12), Make offer.
Walter Ouatannens, Melkwezerstraat 39. B-3350
Linter, Belgium, West Europe,

FOR SALE: Sinclair ZX-81. 16K RAM, Mindware plain
paper printer, cables, and books: 595, Timex Sinclair
1000, 16K RAM, cables, and books, A, Fred Ander
son, Box 112, RFD #2, Antrim, NH 03440, 1603j
588-2276.

FOR SALE: Alari 800, disk drive, printer, tape drive,
books, documentation, and more, Like new, 5699.
led Larson, RFD #2, Box 210. Milo. ME 04463, (2071
965-8092,

WANTED: German students wish to correspond
about computers with American students, Michael
Stal. Avenstr, 34, 800 Munchen 5. West Germany.

FOR SALE: HP 67: 5175, HP 82162A HP-IL thermal
printer: 5450, Also. two 82106A single memory
modules: 515 each. M, Dorian Gregory, RR # I. North
Rd" Gibsons, British Columbia VON IVO, Canada,

WANTED: High school student seeks correspondence
and information on computer simulation of immisci
ble fluid systems, Stephen Mercer. 2019 Clinton St..
Rockford, IL 61103,1815) 963-4493,

FOR SALE: Apple II + computer and drive, 64K,
parallel and serial ports, and more, 5995 or best of
fer. Walt Heenan, Route 5, Box 309X, Vernon, NY
13476

FOR SALE: 1\vo HP 85 tape-drive computers, Very
good condition, 52000 for both, James Wells, Route
3. Box 335. Petersburg, VA 23803. (804) 733-4472,

WANTED: Radio amateurs with Sinclair or Timex
computers to exchange public-domain programs
through OZX. send SASE for sample newsletter.
Alex, F. Burr, K5XY, 2025 O'Donnell Dr" Las Cruces,
NM 88001.

FOR SALE: lbshiba PI340 dot-matrix letter-quality
printer. Excellent condition, 5800. Viktoria
Stockmal. 424 Long Hill Ave.. Shelton. CT 06484.
(203) 73 5-4851.
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B·O·M·B

BYTE's ONGOING MONITOR Box

ARTICLE# PAGE ARTICLE AUTHOR(S) ARTICLE# PAGE ARTICLE AUTHOR(S)

I 9 Microbytes staff 14 219 High-Resolution Printer Graphics .. Bridger.
2 37. 452 Whafs New . staff Goresky
3 44 Ask BYTE ... Ciarcia 15 .237 The I'PD728 I Processor. Jeffery
4 57 Book Reviews . Walker. Lowans. 16 254 The Data General/One. Rash

Finger. Hopper 17 266 Sanyo MBC-775. ........ Roberts
89 Ciarcia's Circuit Cellar: The World's 18 275 Five C Compilers for

Smallest I 200-bps Modem. : .. Ciarcia the Macintosh. . ....... Field
6 112 Programming Project: 19 337 MagidL. . ... Gilbert.

An Assembler for VM2 Amsterdam Woodhull
123 Programming Project: 20 355 IBM's Professional

Extending Thrbo Pascal Webster Graphics System. Jadrnicek
8 137 CD-ROMs and Their Kin. Shuford 21 361 Juki's 6300 Daisy-Wheel Printer . . . Rash
9 lSI Highs and Lows of 22 373 Computing at Chaos Manor:

Parameter Passing Kilian Old Favorites and New Ones ... Pournelle
10 161 Game-Paddle Control 23 401 According to Webster: Memories .. Webster

Linearity Test. De long 24 419 BYTE U.K.: Living C-Personal . .... Pountain
II 169 The Amiga's 25 433 Mathematical Recreations:

Custom Graphics Chips. . .. Robinson Repeating Decimals .......... Kurosaka
12 187 Raster Operations. . Bennett 26 445 BYTE Japan: Comparing Fujitsus ... Raike
13 207 Moving Pictures Demetrescu

BOMB Results

A COOPERATIVE EFFORT
The tally from the August BOMB shows five coauthors will divvy up the
5100 bonus: Trevor G. Marshall. George Scolaro. David L. Rand. Tom
King. and Vincent P. Williams. Their article "The DSI-32 Coprocessor
Board. Part I' The Hardware" placed first after "The Amiga Personal
Computer" by staffers Gregg Williams. Jon Edwards, and Phillip Robinson.

But it is Susan Eisenbach and Chris Sadler, authors of "Declarative
Languages: An Overview:' who each win 525 of the 550 allotted for
second place. The columns by Steve Ciarcia and Jerry Pournelle continue
to receive their usual high rating in the BOMB.

BYTE ADVERTISING SALES STAFF:
Dennis ,. RIley, Advertising Sales Manager, 70 Main Street. Peterborough. NH 03458. tel. (603) 924·9281
NEW ENGLAND SOUTHEAST SOUTH PACIFIC SOUTHWEST. ROCKY MOUNTAIN
ME. NH. VT. MA. RI. NC. SC. GA. FL. AL. T SOUTHERN CA. AZ. NM. LAS VEGAS UT. co. WY. OK, TX. AR. MS. LA
EASTERN CANADA Maggie M. Dorvee (404) 252-<J626 lack Anderson 17141 557-6292 12)4) 458-2400
Paul McPherson Ir. (617) 262·1160 McGraw-Hili Publications McGraw-Hili Pubiications McGraw-Hili Publications
McGraw-Hili Publications 4170 Ashford-Dunwoody Road- 3001 Red Hill Ave. Prestonwood Tower-Suite 907
575 Boylston Street Suite 420 Building II-Suite 222 5151 Beltline
Boston, MA 02116 Atlanta, GA 30319 Costa Mesa. CA 92626 Dallas. TX 75240

ATLANTIC
NY. NYC. CT. Ni (NORTHI
Leah Rabinowitz (2121 512-2096
McGraw-Hill Publications
1221 Avenue of the Americas
39th Floor
New York. NY 10020

Dick McGurk 1203) 968-7111
McGraw-Hill Publications
Building A-3rd Floor
777 Long Ridge Road
Stamford. CT 06902

EAST
PA lEAST). NllSOUTH).
MD. VA. W.VA. DE. D.C.
Daniel Ferro (215) 496-3833
McGraw-Hili Publications
Three Parkway
Philadelphia, PA 19102

MIDWEST
IL, MO, KS. IA. ND. SD, MN. WI. NB, IN
Bob Denmead 13121751-3740
McGraw-Hili Publications
Blair Building
645 North Michigan Ave.

- Chicago. IL 60611

GREAT ·LAKES. OHIO REGION
MI. OH. PA IALLEGHENY)_ KY.
ONTARIO. CANADA
Mike Kisseberth iJ I 3) 352-9760
McGraw-Hili Publications
4000 Town Center-Suite 770
Southfield. MI 48075

Karen Niles 12131480-5243, 487-1160
McGraw-Hili Publications
3333 Wilshire Boulevard #407
Los Angeles. CA 900 I0

NORTH PACIFIC
HI. WA, OR. ID. MT. NORTHERN CA.

V (except LAS VEGAS). W. CANADA
David )ern 1415) 362-4600
McGraw-Hili Publications
425 Battery Street
San Francisco..CA 9411 I

Bill McAfee (415) 964-0624
McGraw-Hili Publications
1000 Elwell Court-Suite 225
Palo Alto, CA 94303

WEST COAST SURPLUS
AND RETAIL ACCOUNTS
Tom Harvey 1805) 964-8577
3463 State Street-Suite 256
Santa Barbara. CA 93105

The Buyer's Mart
Karen Burgess (603) 924-9281
BYTE Publications
70 Main Street
Peterborough. NH 03458

Post Card Mailings
National
Bradley Browne (603) 924-6166
BYTE Publications
70 Main Street
Peterborough. NH 03458

International Advertising Sales Representatives:
Mr. Hans Csakor
Publimedia
Reisnerstrasse 61
A·\ 03 7 Vienna. Austria
222 75 76 84

Mrs. Gurit Gepner
McGrijw-Hili Publishing Co.
PO Bdx 2156
Bat Yam. 59121 Israel
3866561 321 39

Mr. Fritz Krusebecker
McGraw-Hili Publishing Co.
Liebigsrrasse 19
D-6ooo Frankfurt/Main 1
West Germany
69 72 Oi 81
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Mrs. Maria sarmiento
Pedro Teixeira 8. Off. 320
Iberia Mart I
Madrid 4. Spain
I 45 52 891

Mr. Andrew Karnig
Andrew Karnig & Associates
Finnbodavagen
5-1J I 31 Nacka, Sweden
8-44 0005

Mr. Jean Christian Acis
McGraw-Hili Publishing Co.
I? rue Georges Bizet

'F 75116 Paris
France
11147-20-33-42

Mr. Arthur Scheffer
McGraw-Hili Publishing Co.
34 Dover St.
London WIX 3RA
England 01 493 1451

Mr. savio Pesavento
McGraw-Hili Publishing Co.
Via Flavia Baracchini I
20123 Milan. Italy
028690617

5eavex Ltd.
400 Orchard Road. # 10-01
Singapore 0923
Republic of Singapore
Tel: 734-9790
Telex: RS35539 SEAVEX

5eavex Ltd.
503 Wilson House
19-27 Wyndham St.
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R·E·A·D·E·R S·E·R·V·I·C·E

Inquiry No. Pale No. Inquiry No. Pale No. Inquiry No. Pale No. Inquiry No. Pale No.

ro GET FURTHER information on the products advertised in BYTE. either
pick up your touch-tone telephone and use TIPS (if you are a subscriber).
or fill out the reader service card. Either way full instructions are pro
vided following this reader service index which is provided as an addi
tional service by the publisher. who assumes no liability for errors or
omissions. 'Correspond directly with company.

398 1ST PLACE COMP SYSTEMS .... 108
2 A·D ELECTRONICS. .388
3 AST RESEARCH . 19
4 AST RESEARCH. . . 19
5 AB COMPUTERS 206

450 ABOHM CORI' . . 346
6 ACCO INTERNATIONAL 23

401 ACS INTL. INC. . 127
7 ADDMASTER CORI'. . 364
8 ADTEK 223
9 ADV DIGITAL CORI' . . . 36

10 ADV DIGITAL CORI' 36
II ADVANCED COMI' PROD. 492. 493
12 ADVANCED OPTICS 481
13 ALF PRODUCTS. INC 503

• AMBER SYSTEMS. . .49
18 AMER. DESIGN COMPONENTS. 474
19 AMERICAN COMPUTER. . 391
20 AMERICAN COMPUTER . 391

• AMERICAN MICROSYSTEMS .... 501
21 AMERICAN SEMICONDUCTOR .. 481
22 AMPERE INC. .311
24 AMPRO COMPUTERS INC 379

439 ANSA SOFTWARE 134. 135
440 ANSA SOFTWARE 134. 135

• ANTHRO CORI' 398
4\8 APPARAT. INC. 481
27 APROTEK . . 261
28 APROTEK 261
26 APROTEK 485
29 ARTIFICIAL INTL.RESRCH.GRI' .. 487

AT&T INFORMATION SYS 84. 85
• AT&T INFORMATION SYS 424. 425
• AT&T INTERNATIONAL 400

30 ATRON CORI' 302
31 ATRONICS INTL. INC. . 314
32 AVOCET. . . 231

• AWESOME TECHNOlOGY. INC .. 67
449 BP MICROSYSTEMS 501

33 B&B ELECTRONICS 487
• B&C MICROSYSTEMS 410

35 BASF SYSTEMS \54. 155
428 BASIC TIME 442. 443

37 BINARY TECHNOlOGY INC 483
38 BITTNER ELECTRONICS 436
39 BLAISE COMPUTING INC. . .290
42 BORLAND INTL. . CII. I
43 BORLAND INTL. CII. I
44 BORL.AND INTL. . . . 39
45 BORLAND INTL. . . 39
46 BUSINESS & ACCOUNTING SFTW. 503
47 BUSINESS lDOLS INC 197

BYTE BACK ISSUES. . . 304
• BYTE SUBSCRIBER MESSAGE ... 416
• BYTE SUBSCRIPTION SERVICE344. 467

48 BYTE CONNECTION. THE 310
49 BYTEK COMI' SYS. CORI' . . 32

• C WARE/DESMET C . 62
81 CI.L.A.. . .481
50 CI. COMPUTERS 340
51 C.J. COMPUTERS 340
52 CR.E. WHOLESALE 501

• CALIF DIGITAL. . 490. 491
53 CALIF. MICRO HOUSE 54
54 CAPITAL EOUIPMENT CORP. 18
55 CARINT LTD.. 60
58 CHALCEDONY SOFTWARE 392
59 CHALCEDONY SOFTWARE 392
60 CHORUS DATA SYSTEMS 313
61 CITIBANK N.A. 189

447 CLARITY SOFTWARE 447
62 CLEVELAND CODONICS INCI32. 133
63 CLEVELAND CODONICS INC 132. 133
64 CMA MICRO COMI' DIV 4\2
65 CMS 475

• COALITION FOR LITERACY 280
• CODEX CORPORATION .385

68 COGITATE. . 487
67 COGITATE. . 501
74 COMMUNICATIONS ELECTR 476

• COMPAO COMPUTER CORI'. 110. III
75 COMPETITIVE EDGE. . 412

• COMPUMAIL. . 502
378 COMPUPROIVIASYN . . 241
77 COMPUSAVE . . . 440
78 COMPUSERVE. . 153

79 COMPUTER AFFAIRS INC 330
80 COMPUTER CONNECTION ..... 480

314 COMPUTER DIRECT. 334. 335
82 COMPUTER INNOVATIONS . 382
83 COMPUTER MAIL ORDER .. 308. 309
84 COMPUTER MART. .439
85 COMPUTER PARTS MART. 485
86 COMPUTER PROD. SUPPLY 503
88 COMPUTER WAREHOUSE 339
89 COMPUTER WAREHOUSE 339
90 COMPUTERBANC. .70
91 COMPUTRADE.. 415
92 CONCORD TECHNOLOGY CO. 60
93 CONROY·LAPOINTE 80. 81
94 CONROY·LAPOINTE 80. 81
95 CONROY·LAPOINTE 80. 81
97 CONTRIVER ENTERPRISES ..... 501
98 COSMOS. . 296. 297
99 CPU INC. . 478

399 CUESTA SYSTEMS 18
101 CURTIS INC. . 487
102 CUSTOM COMI' TECH 468
103 CUSTOM COMPo TECH 469
445 CYMA CORPORATION 293
446 CYMA CORPORATION 293
104 CYMA CORPORATION. 417
105 CYMA CORPORATION. . . 417
106 D AND D DISCOUNT. . . 489
107 DAC SOFTWARE INC. . . 55
108 DATA ACCESS CORI' . . . 315
109 DATA EXCHANGE 436
110 DATA EXCHANGE 487
III DATA SPEC. . 325
112 DATA SPEC 325
118 DATACOPV CORI' . . 380
119 DATASOUTH COMI' CORI' 145
120 DAYNA COMMUNICATIONS. 352. 353
121 DeC DATA SERVICE 499
122 DEWXE COMI' FORMS 66
123 DIGITAL DISK 236
124 DIGITAL MEDIA. INC 324
125 DIGITAL PRODUCTS INC 146
126 DIGITAL RESEARCH COMP.. . .78
127 DIGITALK 48
128 DIRECT AID DATA INC 440
129 DISKETTE CONNECTION 415
432 DISKS PWS 74
130 DISKWORLD'. INC. .470
131 DISKWORLD'. INC. .479
132 DISKWORLD'. INC. .488
133 DISPLAY TELECOMMNTNS. .. . 477
134 DIVERSIFIED COMPUTER SYS. .499
136 DOKAY COMI' PROD. INC . 482
137 DOW JONES NEWS/RETRIEVAL .. 331
139 DYNATECH. . 173
140 DYNATECH. . 173
141 EARTH COMPUTERS 292
170 EAST DIGITAL. . . . 402

• EASTMAN KODAK CO . . 183
143 ECLIPSE SYSTEMS. .483
144 ECOSOFT. 444
145 EDUCATIONAL MICROCOMI' SYS.485
146 ELEK·TEK INC. 190
147 ELEXOR INC 438
422 ELLIS COMPUTING INC 195
148 ENERTRONICS 378

• EPSON AMERICA 83
150 EVEREX SYSTEMS. . . 56
151 EXPRESS BUSINESS SOFTWARE. 192
152 EXPRESS MICRO SUPPLIES..... 381
153 EXPRESS SYSTEMS INC. .328. 329
154 FIGURE FLOW LTD 485
155 FIRST CLASS PERIPHERALS 227
156 FLAGSTAFF ENGINEERING .. 147
157 FLAGSTAFF ENGINEERING ..... 147

158 FORTRON. INC. . .... 471
159 FORTRON. INC. . .. 471
160 FOX AND GELLER. INC 322
161 FOX SOFTWARE. INC 359
402 FUruRE COMPUllNGlMCGRAWHILL.435

• GENERAL ELECTRIC INFO SYS.. 437
164 GENERAL TECHNOLOGY . 51
417 GENICOM. . .25
167 GOLD HILL COMPUTERS. 168
168 GOLDEN BOW SYSTEMS. . .438
169 GOLDEN BOW SYSTEMS. 324
431 GRAFPOINT 74
171 GTCO CORI' . 180
172 GTE'TELENET ...........•.... 389
435 GTEK INC 414
436 GTEK INC 414
174 H&E COMPUTRONICS 43
175 H.H.S. MICROCONTROLLERS 501
176 HAMMER COMPUTER SYSTEMS .. 76
177 HANZON DATA INC 332
178 HARMONY VIDEO & COMI' 408
179 HAYES EMPLOYMENT .441
180 HERCULES COMPUTER TECH... 136
181 HERCULES COMPUTER TECH. . 336
182 HEWLEITPACKARD. . 175
183 HEWLEITPACKARD. 345
184 HEWLEITPACKARD INFO SYS. 20. 21
87 HIGHLINE SYSTEMS. . . . 503

187 HOUSTON INSTRIBAUSCH&LOMB 349
188 IBEX COMPo CORP 487
\89 IBS CORP. . . 24
190 IBS CORP. . . 24
429 IBM. . .72. 73
416 IBM (ISCI SERVICES.. . 245
191 I.C EXPRESS. . 499

• INFORMATION APPLIANCE 427
194 INTEGRAND 430
195 INTERCONTN. MICRO SYS. . 46
196 INTERCONTN. MICRO SYS. . . .. 46
197 INTERFACE INC. . II
198 INTERFACE INC. . !I

• INTERFACE TECH CORI' 221
199 IOMEGA. . .. 34. 35
200 ITT INFORMATION SYSTEMS. 131
201 ITT INFORMATION SYSTEMS ... 131
202 JADE COMI' PROD. ... 496. 497. 498
203 JAMECO ELECTRONICS 52. 53
204 'DR INSTRUMENTS 191
205 'DR MICRODEVICES 504. 505
206 JDR MICRODEVICES 506. 507
207 'DR MICRODEVICES . . . 508
420 IMC RESEARCH. . . 146
421 JMC RESEARCH . 146
209 JOHN WILEY & SONS. 69

JS&A GROUP INC. . . 247
• JS&A GROUP INC ..... 333

211 KADAK PRODUCTS LTD. . . 324
397 KEA SYSTEMS LTD. . . . 483
212 KIMTRON CORP. . 393
213 KRUEGER TECHNOlOGY INC 472
214 KRUEGER TECHNOlOGY INC 472
215 KYOCERA. . 12. 13
216 lAOM INC 294
217 LABORATORY MICROSYS. .68

• LANGLEY·ST. CLAIR ... 483
218 LARK SOFTWARE 390
219 LATTICE. INC. . 428
22\ L1NTEK INC. . 62
222 L10NHEART PRESS 438
224 lOGICAL DEVICES 284
225 lOGICAL DEVICES. . 483
223 LOGICSOFT.. . .288
226 LOGITECH INC. 384
227 LOMAS DATA PRODUCTS 403

• LOTUS DEVELOPMENT 387

434 WCKY GOLDSTAR. . 109
• LYBEN COMI' SYS. . 426

228 LYCO COMPUTER 181
229 MAIN STREET COMPUTER 307
231 MANX SOFTWARE SYS.. . . 71
232 MARC SOFTWARE. . .... 282. 283
233 MARC SOFTWARE. . .282. 283
234 MARK WILLIAMS CO. . . 59
235 MARK WILLIAMS CO 61
451 MARTIN MARIETTA 409
236 MARYMAC INDUSTRIES INC 485
237 MASTERBYTE COMPo OF NY. 410
238 MAXELL DATA PRODUCTS. 7
239 MAYNARD ELECTRONICS 15
\62 MCGRAW·HILL. INC 375
240 MCGRAW·HILL BOOK CO . 405

• MCGRAW·HILL BOOK CO. . 459
242 MEGA DATA SY5. INC. 503
448 MEGASOFT 501
243 MEGATEL COMPUTER TECH 406
244 MERRITT COMI' PRODUCTS 483
245 MFJ ENTERPRISES INC 342
246 MICRAY ELECTRONICS. . 374
247 MICRO DATA BASE SYS 327
248 MICRO DESIGN INT'L. . 305
249 MICRO MART. INC 64. 65
250 MICRO PRODUCTS. . .. 500
25\ MICRO SOWTIONS .298
252 MICRO SYSTEMS DESIGN. .481
253 MICRO-SPEC. . ... 503
254 MICROCOMPUTER ACCESSORIES. 365
255 MICROCOMPUTER ACCESSORIES 365
256 MICROGRAFX.. . . 17

• MICROMINT INC. . 432
257 MICROPRO INTL. . . 301
258 MICROPRO INTL. 303
259 MICROPROCESSORS UNLTD 481

• MICRORIM INC. .204. 205
406 MICROSHOP. . .. 473
407 MICROSHOP "73

MICROSOFT CORI' . . 120. 121
MICROSOFT CORI'. . 139
MICROSOFT CORI' 141
MICROSOFT CORI' . 363

261 MICROSTUF. INC 160
263 MICROWARE SYSTEMS CORI' 366
264 MICROWAY . . 252
265 MICROWAY. . 451
266 MIMIC SYSTEMS INC 115
267 MINORITY INDUSTRIES 485
230 MiS 272

• MIX SOFTWARE. . 125
66 MODTRAC SYSTEMS. . 406

444 MODULA SYSTEMS 416
268 MOUNTAIN VIEW PRESS 271
269 MULTI·TECH SYSTEMS 150
270 MULTI·TECH SYSTEMS 150
273 NANTUCKET. .45
274 NANTUCKET. . .45
275 NAn. PUBLIC DOMAIN SFTW. . 483
276 NATIONAL INSTRUMENTS ..... 156
277 NATIONAL MEMORY SYSTEMS .. 312
272 NBS INC. .408
278 NCR. .41
279 NEC HOME ELECTR.USA 354
280 NEC INFORMATION SYS.. . CIII
294 NETWORK SPECIALISTS. INC 481

NEWSNET INC. . .. 16
NORTH HILLS CORI' .... 485
NORTH HILLS CORP. . 487
NRI SCHOOLS ELECTR. DIV 273

283 OKIDATA 129
284 ORANGE MICRO. . 4
285 ORCHID TECHNOlOGY. . . \57
286 ORION INSTRUMENTS 306
441 ORYX SYSTEMS 429
442 ORYX SYSTEMS. . 429
443 ORYX SYSTEMS. . 429
288 OSBORNE/MCGRAW-HILL .. 431
289 I'C HORIZONS. . 499
297 I'D.O. CABLES. . 324
290 PACIFIC EXCHANGES. . 324
292 PANASONIC COMPUTER DIV 79
293 PC NETWORK. . .. 243
295 pc·s LIMITED. . . 396. 397
296 pc·s LIMITED. . 499
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READER SERVICE

Inquiry No. Pace No. Inquiry No. Pace No. Inquiry No. Pace No. Inquiry No. Pale No.

76 PC SOURCE. . . 323
424 PERCEPTION SOFTWARE. \79
425 PERCEPTION SOFTWARE. . 179
299 PERSOFT INC.. . . 8

300 PERSO ICS CORP. . . 88
301 PHOENIX COMP. PROD. CORP. 193
302 PI NACLE SYSTEMS INC. 347

303 PWS DEVELOPMENT 234. 235
400 PRICE-L1 E COMPUTERS I c. ... 75
305 PRI CETON GRAPHIC SYS.. . .. 159
306 PRI CETON GRAPHIC SYS . 407
307 PRINCETON GRAPHIC SYS319. 320. 32\
309 PRINTERS PWS 457
310 PRIORITY ONE 486
311 PRO CODE INTERNATIONAL 350
312 PROGRAMMER'S SHOP 372

313 PROGRESSIVE MICRO DISTR. 368. 369
315 PS COMPUTERS 299
433 PUBLIC DOMAIN SFTW COPY 448
316 PURPLE COMPUTING 483
317 OIC RESEARCH 360
403 OUADRAM CORP. . . 5
403 OUADRAM CORP. . . . 5
318 OUATECH, INC.. . 481
426 ~UA TECH. INc.. 48\

• OUAID SOFTWARE LTD 230

319 OUALITY PRINTERS 499
320 OUANT SYSTEMS. . 485
321 OUANTEK CORP. . 201
322 OUANTEK CORP. . . ... 201
323 OUBle . . 248. 249
324 RADIO SHACK. . . elv
325 RATIONAL SYSTEMS. .262
326 RED RIVER TECH OLOGY INC. 50
327 RELATIONAL DATABASE SYS 22

328 RELMS. . 300

330 ROSE ELECTRONICS. . 436
331 5-100 DIV. 696 CORP. . 484
332 5-100 DIV. 696 CORP. . .484

333 SAB-L1 K. INC.. . .485
334 SAFEWARE. . 487
335 SAMSUNG ELECT. DEVICES 343
427 SCIE TIFIC ENGINEERING 499

• SCOTTSDALE SYSTEMS. . . 2\8
337 SEMIDISK SYSTEMS 351
338 SILICON SPECIALTIES. . 171

339 SILICON SPECIALTIES 171
341 SLICER COMPUTERS INC. 295
138 SMARTEK INC.. .318
342 SOCIETY-APPLIED LRNGTECH ... 404
96 SOFT WEAR CO. LTD. . 501

414 SOFTLOGIC SOWTIONS 421

415 SOFTLOGIC SOWTIONS. ..423
• SOFTLINE CORP. . .63

452 SOFTRONICS . . 503

405 SOFTSTYLE INC. 317
344 SOFTWARE LINK. THE 177
345 SOFTWARE SOWTIONS INC. 148. 149
346 SOWTION SYSTEMS 376
347 SOWTION SYSTEMS. 376

348 SONY VIDEO PRODUCTS ... 184. 185
• SOURCE TELECOMP. CORP. . . 77

349 SPECTRUM SOFTWARE. 411

350 SPSS. . 31
15 SRC. 402

351 STARBUCK DATA CO 503
352 STATSOFT. . 285
353 SUMMIT SOFTWARE TECHN. INC. . 413

• SUN YVALE COMMU ICATIONS .. 29\
354 SU TRO ICS Co. INC. 478

• SYSGE INC 233
356 SYSTEMS MANI'GEME T ASSOC. 395

357 TS MICROTECH I C . 26
358 TATUM LABS. 364
408 TAXA CORP. . 264. 265
409 TAXA CORP.. . 264. 265
291 TCK I TL.. .404

360 TDK ELECTRONICS. . 455
361 TEAC. 186

56 TECH PC. 289
57 TECH PC. 289

362 TEAM TECH I C.. 263
430 TEKTRONIX INC. 163
340 TELEMEDIA . . 182

• TELEVIDEO SYSTEMS 281
• TEXAS INSTRUMENTS 143

363 THOMSON CONSUMER PROD 341
364 THREE M COMPANY. . . 164. \65
365 THUNDERWARE .386
149 TIGERTRONICS. . ..... 487

• TINNEY. ROBERT GRAPHICS. 494. 495
366 TORRINGTON COMPANY. THE. 28. 29
367 TOSHIBA AMERICA INC. 228. 229
369 TURBOPOWER SOFTWARE 394

370 U.S. ROBOTICS 213
372 UNIFIED SOFTWARE SYS 499
423 UNITECH . . 348

• UNITED AIRLINES.. . 418
374 UNIV CROS5-ASSEMBLERS 503
375 VEN:rEL INC 27
410 VERTEX. . 420
411 VERTEX. . 420
412 VERTEX. . 453
413 VERTEX. . 453
376 VIA WEST. . 260
377 VIA WEST. . . 260

• VLM COMPUTER ELECTR. . .. 501
380 VOCS . . . .. 364

381 WALLI G Co. . . .. 324
382 WA G I STITUTE. . 30

383 WAREHOUSE DATA PRODUCTS .. 198
384 WEST LAKE DATA 326
385 WESTER COMPUTER 58
386 WESTER COMPUTER 58
387 WINTEK CORP.. .47

388 WINTEK CORP. . 499
389 WORKMAN & ASSOCIATES. ..483
390 X-IO US.A. I C. . . 377

392 XEROX CORP.. . . 274
393 XEROX CORP.. .449
437 Z.SOFT CORP.. . . 122
438 Z-SOFT CORP. 122

395 ZEDCOR 383
396 ZEDCOR . . 383

• CorresPGtld directly will' company.

INTERNATIONAL ADVERTISING SECTION

500 AMERICAN BUYING & EXPORT
SERVICES. . I60F

• BYTE................ I60A. I60D

501 CASIO. . I60H
502 CITIZEN PRINTERS 160G
503 DELIN INFORMATICA. . 160B
504 FIGURE FLOW LTD . . . . I60B
505 FORTH-SYSTEME. \60B
506 GREY MATTER. . ..... 160B
507 ING. C. OLIVETTI. . . 160C
508 MULTITECH INDUSTRIAL CORP. I60E

o domestic inquiries, pleast.

PS SUBSCRIBERS ONLY! *TI Use BYTE's Telephone Inquiry Processing System
Using TIPS call bring product information as much as 10 days earlier

SEND FOR YOUR 1)
SUBSCRIBER I.D. CARD

If you are a new subscriber or have lost your LD. card, circle #1 on the Reader Service
Card; attach mailer label. We will immediately send your personal TIPS subscriber card.

GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber LD. Card, in boxes in Step 5 below.
(Do not add O's to fill in blank boxes)

3) Write numbers for information desired in boxes in Step 7b below.
(Do not add O's to fill in blank boxes.)

CALL TIPS 4) Now, on a Thuch-Thne telephone dial: (413) 442-2668 and wait for voice commands.

ENTER YOUR
SUBSCRIBER AND
ISSUE NUMBERS

5) When TIPS says: "Enter Subscriber Number"
(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad
ignoring blank boxes)
Enter 0 0 0 0 0 0 0 0 00 00

6) When TIPS says "Enter magazine code & issue code"
Enter rn 00 rn rn (@ 00 00

14.000 00
15.00000
16.00000
17.00000

When TIPS says "Enter (next) Inquiry umber"
Enter one inquiry selection from below (ignore blank boxes)

b) Repeat 7a as needed (maximum 17 inquiry numbers)

1. 0 0 0 00 00 6. 0 0 0 00 00 10. 0 0 0 00
2.0000000 7.0000000 11.0000000
3. 0 0 0 8. 0 0 0 00 12. 0 0 0 00
4. 0 0 0 9. 0 0 0 00 13. 0 0 0
5. 0 0 0 00 00

7a)

8) End session by entering 0 0 [ID rn 00 00

9) Hang up after hearing fmal message
If you are a subscriber and need assistance, call (603) 924-9281.

END SESSION

ENTER YOUR
INQUIRIES

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485.
*Domestic and Canadian Subscribers Only!
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10 HEAR HOW QUIETOURNEWESf
PINWRITER DOTMATRIX PRINTERIS,

JUSTCALL 1-800-543-8000.

NEe

We won't waste words trying to describe how quiet our new Pinwriter™P5 printer is. Besides
we've come up with an easy way to for you to actually hear it. Without even getting up.Just call
the toll-free number above and you can listen to a recorded demonstration.

You'll hear the actual sound ofthe Pinwriter. And how it compares to other leading dot
matrix printers. You'll also see, that unlike most other dot matrix printers, you can talk on the
phone or carry on a conversation, while the P5 is running.

The Pinwriter P5 not only sounds great, it looks great. It has superior graphics resolution.
And more built-in true fonts than any other dot maxtrix printer. Plus it can use a variety offont
cartridges.

It's also the fastest 24-pin dot matrix printer going. It docks at 290 CPS in draft mode and
100 CPS in letter-quality. And you can select either speed at the touch ofa button.

NEC printers are also incredibly reliable. With normal use they can run an average of5
years without a repair.

The new Pinwriter P5 dot matrix priilter. The first printer that offers less bang for the buck.
To hear one in action, call the above toll-free number. Or see your nearest NEC dealer. For

more information, call 1-800- 343-4418 (in MA 617-264-8635).
Or write: NEC Information Systems, Dept. 1610, 1414 Massachusetts
Ave., Boxborough, MA01719.

NECPRINfERS.1HEYONIYSlOPWHENYOUWANflHEMTO.

Cae Computers and Communication.

Pinwriter is a trademark ofNEC Corporation.

NEC Information Systems, Inc.

Inquiry 280
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THE NEW TANDY TRS·80®
MODEL 4D. ONLY $1199

WITH DESKMATETM SOFTWARE
Features Two Built-In
Double-Sided Drives
for 736K Jf Disk Storage

Introducing our all-in-one
computer that's ready to
use the minute you put it on
your desk. The Model 40
(26-1070) is perfect for busy
professionals, educators,
and home users. Many
programs are available, but
the only one you may ever

need is included.

OeskMate 6-in··1 disk
software lets you get down
to business fast! Prepare re
ports, memos, and letters.
Make quick and easy
spreadsheet calculations.
Create a name-and-address
file or inventory. Built-in
calendar/alarm alerts you to
appointments. Communicate
with information services

and send messages to other
OeskMate users (requires
optional modem).

Model 4D features a 12"
80 x 24 display, 64K mem
ory, built-in RS-232C serial
and parallel printer inter
faces. Easily expandable,
too. See it today at any
Radio Shack Computer Cen
ter and participating stores
and dealers.
Inquiry 324

Monthly Calendar with
Current Date Highlighted

Appointment Calendar
and Event Reminder

Menu of Files in
Six Different
Applications

Quick Reference
of Commands
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